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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

10001

Client: Division 20

Lab Code: SwRI Date Received: 01/09/04
Matrix: Liquid Project No.: 20.06002.01.081
SRR: 25389 TO: 040112-2
Lab Iron
Sample ID System ID | Results (mg/L) |
Prep Blank - A19E2 —-- <0.025
Lab Control - A19E2 — 0.963
True Value e 1.00
Recovery i 96.3%
Prep Blank - A21E2 — <0.025
Lab Control - A21E2 — 0.983
True Value - 1.00
Recovery — 98.3%
Vessel A 239636 <(0.250
Vessel B 239637 0.874
Spike result 239637 20.9
Spike added 239637 20.0
Recovery 239637 100%
Vessel C 239638 1.56
Vessel D 239639 0.857
Reporting Limit: 0.025 mg/L
Page 1 of 1

This report may not be reproduced except in its entirety without the written approval of SwRL
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SRR: 25389 ‘
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Southwest Research Institute Laborato ry Task Order
TO #: 040112-2 Revision: 0 .
Project(s): 06002.01.081

SDG: 239636 SRR#s: 25389 Manager(e) oa WANN, MIKE

VTSR: 01/09/04 Client(s): DIV 20 To QA: 01/23/04

CASE: CNWRA To Cient: 01125041 § (1) 02

Instructions
DIVISION 20 - CNWRA. l4-day TAT listed on COC (subject to change). Point of Contact is Lie Tai
Yang (x2483) or Brian Derby (363-6439) . Analysis for Total Iron by ICP. Work is 10 CFR 50, Part

21, Appendix B. CONTACT Charlie Butcher (ext. 5928, pager 271-5172) before starting ANY WORK on
this task order. CONTACT PM WITH ANY QUESTIONS.

Documents Related to this task order: 8439, 8440 I
Test: DIL-DILUTION Holding: 28 days from CED
Section: METALPREP | Prep, Dilution | cCnt4
System ID Type |[Cont Matrix Customer ID CED Method Date
239636 1 [Liquid Vessel A 09 Jan 04 06 Feb 04
239636 2 [Liquid Vessel A 09 Jan 04 06 Feb 04
239637 1 [Liquid Vessel B 09 Jan 04 06 Feb 04
239637 2 [Liquid Vessel B 09 Jan 04 06 Feb 04
239638 1 [Liquid Vessel C 09 Jan 04 06 Feb 04
239638 2 [Liquid Vessel C 09 Jan 04 06 Feb 04
239639 1 [Liquid Vessel D 09 Jan 04 06 Feb 04
239639 2 [Liquid Vessel D 09 Jan 04 06 Feb 04
Test: ICP-SWRI Holding: 180 days from CED
Section: METALS LICP Analysis by SwRI Method (Total Iron) | cnt4
System ID Type [Cont Matrix Customer ID CED Method Date
239636 1 [Ligquid Vessel A 09 Jan 04 07 Jul 04
239636 2 [Liquid Vessel A 09 Jan 04 07 Jul 04
239637 1 [Liquid Vessel B 09 Jan 04 07 Jul 04
239637 2 [Liquid Vessel B 09 Jan 04 07 Jul 04
239638 1 [Liquid Vessel C 09 Jan 04 07 Jul 04
239638 2 [Liquid Vessel C 09 Jan 04 07 Jul 04
239639 1 [Liquid Vessel D 09 Jan 04 07 Jul 04
239639 2 [Liquid Vessel D 09 Jan 04 07 Jul 04

Page 1 0of 1 ver 12/26/2003



Southwest Research Institute

Project: 06002.01.081
Case #: CNWRA
Client: DIV 20

Sample Receipt

Sample Receipt Number: 25389

VTSR: 01/09/04

10003

Time: 14:40:00

Manager: DAMMANN, MIKE

Logged in by: Dino.Roman
Creation Date: 01/09/04

Qc Note: As per method.

POC: Lictai Yang X2483.

Note: Samples were received intact.

Samples were received at ambient temperature @ 22.0 °C.

Parameters: Analysis/ICP analysis for Fe, as per COC

Note: Turnaround time is 14 days, as per chain of custody.

Note: All personnel must be QA Nuclear Certified.

*** Dino.Roman Jan 9 2004 3:31PM ***

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

Note: Have SPQP (Latest Revision) on the bench at the time of prep or analysis of samples.

Note: See chain of custody as part of the SRR system for more information. Contact Project Manager for questions.

Note: Contact Joann Boyd @ 2169 or Pager 351-1617. For Institute QA contact before starting any work on this project.

System ID Customer ID CED Matrix Containers Special Regs.
239636  Messel A 01/09/04 Liquid 2
239637 Messel B 01/09/04 Liquid 2
239638 Messel C 01/09/04 Liquid 2
239639 Messel D 01/09/04 Liquid 2
Containers: 8 Samples: 4

These documents are associated with this receipt: 8439, 8440

Page 1 of 1

Thermometer: 027

Temperature; 22.0

Page Printed: 23 Jan 2004 14.41:58

ver (12/26/2003)

1000 00 0 10 1 0 0

: DIV 20

Client

sr#: 2534 HRITNEIENTT

FRM-002
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015 .

Division 01 Quality Project Plan Division 01 '
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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:

(Qpllna Loef 1o/o0/o2
J N BOYD (210) 522-2169 DATE

. Quality Assurance Meneger
o B \\ | | . v‘
k 4 ra / ’0/30/02
T— Rezaxarml —— ( (210) 522-2412 P

Director, Department of Analytical and Environmental Chemistry

NM BVJLL-_, lo (’50[07/

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

[ O/ 30 / 02—
CHRISTOPHER HOBSON ~ (210) 522-5838 ' DATE
Quality Assurance Engineer .

Southwest Research Institute Proprietary
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1.0

2.0

3.0

4.0

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

INTRODUCTION

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for
personnel providing the chemical analyses for commercial nuclear power plants. Southwest
Research Institute (SWRI) Program Quality Plan (PQP-Nuclear), Nuclear Services shall implement
the QA requirements. Project activities controlled by the PQP-Nuclear shall be accomplished as
specified by the appropriate sections of 01-QAP-004, Quality Assurance Plan for Analytical and
Environmental Services and/or nationally recognized testing methods as specified on individual

.. purchase- orders. . This QPP shail be applied to all projects initiated for nuclear utilities in thé
- Department of Analytical-and Environmental Chemistrv. If. as a result of complexity, duration, or

other factors, it is determined that a unique, project-specific quality pian is required, the project
QAE shall notify the Project Manager and a project-specific quality plan shall be generated n
accordance with SOP-01-4.2.1, Preparation and Revision of Documented Procedures.

SCOPE

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

departments within the division may utilize this Quality Project Plan as deemed necessary when
nuclear projects are conducted.

REFERENCES

31 SwRI Quality System Manual — 2000

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

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

3.4 01-QAP-004, Quality Assurance Plan for Analytical and Environmental Services
APPLICABLE SECTIONS OF SwRI PROGRAM QUALITY PLAN (PQP-NUCLEAR)

4.1 Indoctrination and Training

4.1.1 Personnel performing duties affecting quality shall receive quality training to the
SwRI Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing
any work on projects for nuclear utilities. Institute Quality Systems (1QS)
personnel shall perform this training and documentation shall be evident in the
personnel training files maintained in Division Quality Assurance.

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

\
Southwest Research Institute Proprietary
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4.2 Qualification of Personnel

4.3

4.4

4.5

4.6

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

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

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

4.2.4 Quality Assurance personnel witnessing the testing process for nuclear utilities

.. .rshail have. documenied evidence of qualifications maintained by Institute Quality’ "~

Systems.
Design Control

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

Right of Access

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

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

Control of Supplier-Generated Documents

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

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

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

Acceptance of Services Only

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

Southwest Research Institute Proprietary
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4.7 Commercial Grade items

471

4.7.2

47.3

474

475

4.7.6

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

.product and description, the item shall be considered “commercial grade”.

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

lot.

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

resgente & slandaids shall bu-as Hemied i SOR-Q4-7 4.1, Purchasing,.and..
any referenced document within that procedure. S
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, ltem Receipt Report, as

specified in SOP-01-8.2.4, Monitoring and Measurement. Any discrepancy such

as a damaged container or container label shall be documented on the form and

the client shall be contacted for disposition.

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

(a) Damage was not sustained during shipment;
(b) The item has satisfied the specified acceptance criteria; and

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

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

(a) Chemical name;

(b) Chemical grade;

(c) Lot code;

(d) Date received; and

(e) Sheff 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.

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

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

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

(a) Sample control number;

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

(d) Work order number;

(e) Nuclear QA label; and

() Sample retention date, when applicable.

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

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

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

4.8 Inspection

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

4.8.2 Institute Quality System (IQS) personnel shall perform surveillance activities as

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

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

(b) Testing processes;
(c) Calibration and major equipment;
(d) Sample and record retention; and

\
Southwest Research Institute Proprietary
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4.9

4.10

4.11

(e) Test records.

inspection and Testing

4.9.1

492

4.9.3

494

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

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

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

Controls for identification, segregation. reporting, and resolution of nonconforming

.- iiems -ang -¢onaivons shall be as specified in SOP-01.8.3.1, Nonconformance

Reporting.

Handling, Storage, Packaging, Preservation, and Delivery

4.101

4.10.2

“Controls for handling, storage, packaging, preservation, and delivery of items are

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

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

Quality Assurance Records

4.11.1

4.11.2

4.11.3

4.11.4

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

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

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

Records of test analyses performed by the Department of Analytical and
Environmental Chemistry are classified as nonpermanent and shall be retained for
a minimum of five years. Nonpermanent records are those required to show
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
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5.0

412

4.13

4.14

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

10 CFR, Part 21

4.12.1 SwRI procurement documents shall include requirements for reporting and
approving disposition of supplier nonconformances and, when required, compliance

to 10 CFR, Part 21.

4.12.2 The Manager of Institute Quality Assurance or Director of Institute Quality Systems
shall determine if a nonconforming condition is reportable under 10 CFR, Part 21,
and initiate reporting and condition in accordance with the SwRI Operating Policies

- and Procedures (OPP). Safety hazards or defects that could create a substantial

.- safety hazard shsll be reported. Substantial safety hazard means a loss of safetv
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



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 040112-2

SRR: 25389

SDG: 239636

CASE: CNWRA ‘

VTSR: January 09, 2004

PROJECT#: 06002.01.081

Chain of Custody/Login Paperwork



K4 39

Shipper Name/
Address

SAMPLE LIST/CHAIN OF CUSTODY

Southwest Research Institute
Chemistry and Chemical Engineering Division
6220 Culebra Road
San Antonio, Texas 78238-5166

Re ted Turnaround:
4~ 2 Weeks

i3 3 Weeks

it Other:

Client Purchase Order/Other 1D Site/Zone 1D

SwRI Contact

z Div 20 Swoe LicTa, YQA?
© Lie \TA.' \/ﬁ ny %) Analyses Requested X ',L‘-Ff{ éré‘ o
v
2 g O —Z 4 Preservation
= = < | d a=HClto pH <2
8 S 2\ ' < 33 b = HNO; to pH <2
é § ® 8_ @ - : ¢ = H;SO, to pH <2
8% 8 e | 2| 8 |d o d = NaOH to pH >12
23 o = 2 5 |+ ¥ e = Cool (4°C2°C)
Ee | & £ g | 2 [°H f = Other (specify)
Sample ID SE | 3 = 3 2 |F
vessel A “locaod 1349 L Z l/ S ey J/’\‘L(,v"
/ i T
vessel B o109 4k 1240 £ 2 l//
vesse| C oinod 1ol & < L//
vessel D Tewonatol Lo = 4 DIV. 20 SRR #25389
PROJECT #06002.01.081
CASE: CNWRA
VTSR: 01/09/04 1440
Matrix Types: Sample Types: Relinquished by (Print/Signature) Date Time Swhil Project#:
A - Air D - Duplicate - . y , . '
B — Biota ER - Equipment Rinsate %2"6'\ k BQILL:V /AQJ I7%” 230 90‘0@001' Ol 0%
D - Dust ES - Environmental Sample Received by (Print/Signature) / / // Dafe Time Received by S "
E — Emission/Stack FB - Field Blank i
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 Biank Prte Time T
SED - Sediment ] )
T - Tissue Received by (Print/Signature) Date Time l/ Q/ 0% l L{ L{O |
W - Water Samples Disposed:
WP - Wipe Date Time S
Temp:  22.0°C Therm# O X ) to
Comments: Relinquished by (Print/Signature) Date Time
Samples Disposed by:

Div 01 COC Form 01-01-001

, Rev 8/02

Page | of |
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LOG-IN CHECKLIST
Sample Receipt Report No.: 25389

Previous PM information Yes [] | No E
Current PM information Yes E\ No []
: All original documentation must be attac the work order and sent to va 01 Quahty Assurance (DQA).
Delivery documentation (*) = (Tape on 8 %2 x 11 white paper) Yes L No N
Hand carried Yes % No ]
Correspondence Yes No

Custody seals* Yes [ ] [ No
Chain-of-custody/Traffic report Yes >4, | No ||
Sample tags* (Confirm with container information before removal) Yes [1 | No g
Hazard notifications Yes X [ No [ ]

Sample(s) shall not be leﬂ unattended once an ice chest has been opened. -

Sample(s) received intact Yes N No [ ]
Container(s) received leaking Yes [] | No |
Container(s) received damaged Yes [] [ No

L1d(s) recelved damaged Yes [] [ No

s

‘ S@p_e(s) shall be stored in a desi; éted iécéilbn with their éorres ondm sample control fecords (SCR).
Sample(s) in designated location Yes | No

Clean ice chest/Dlscard used bags and lce/Return Sponsor s packmg material | Yes
SwRI shipping ticket with project identification Yes
Sample Custodian’s Signature: \

X
[
Sample Receipt Report
All copies must be legible.
Computerized sample receipt report with original documents Yes L4 | No ]
Sample custodian signature and date on all original documents. Yes D | No [ ]
Copy of sample receipt report to PM Yes N No [ ]
PM sample receipt report approval with initial and date Yes No [ ]
Case file documents to DQA Yes > | No [ ]
Print sample log> in page and place in log-in notebook Yes D4 | No ]
Chain-of-Custody/Traffic Report
Sample Custodian’s signature, date, and time Yes b | No L]
Document thermometer no. / temperature (Confirm calibration is current) Yes N | No [
Document condition of sample(s) Yes ﬂﬂo ‘ [ ]
Discrepancies Yes [ ] | No
FRM-109 to PM Yes [ ] | No
FRM-109 to Client (Only for required contracts) Yes [] | No M
FRM-109 to Inorgamcs for dlscrepanmes of FRM 1 15 Yes No
B
N

o
g

| Date: 01/09/04 | Time: 3:24 PM

FRM-012 (Rev 2/May 03)



SAMPLE LOG-IN SHEET

(110015

7. Sample Tags

Sample Tag Numbers

8.  Sample Condition

9.  Cooler Temperature

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

Present
Liste
listed 3 Chain of

Custody

Broken*/
gaking

22.0C

Lab Name
Southwest Research Institute Page 1 of 1
Received By (Print Name) Log-in Date
DINO ROMAN 01/09/2004 7
Received By (Signature) O( !
Case Number ~ Sample Delivery Group No. SAS Numbe
CNWRA VB A
Remarks:  06002.01,081 ] Remarks:
Corresponding Condition of Sample
Shipment, etc
EPA Sample # Sample Tag # Assigned Lab #
1. Custody Seal(s) Present
Intact/Broken Vessel A None 239636 Intact
’ Vessel B None 239637 Intact
2.  Custody Seal Nos.
“)IIY+ Vessel C None 239638 Intact T
3. Chain-of Custody Records Absent* Vessel D None 239639 Intact
4. Traffic Reports Present
or Packing Lists / i
5. Airbill Airbill/Sticker 7 —
Absent* / i
!
6.  Airbill No. HAND DELIVERED /

|11, Date Received at Lab 01/09/2004 \ ‘;
: N\
‘;12. Time Received 14:40:00
Sample Transfer
Fraction tion
Cuors
Area # Area #
Tees B2 N\ /
By ~ By
DINOC ROMAN
iOn On L~ 1
! 01/09/2004 ———

* Contact SMO and attach record of resolution

Reviewed By /"/ wTHER 4' < WW4

Logbook No.

Sample Receipt (25389)

Date Gy t4. 200

Loghook PageNo. /4946 (Sgerzom J(F 2 )

FORM DC-1

OLMO4.2




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 040112-2

SRR: 25389 ‘

SDG: 239636

CASE: CNWRA

VTSR: January 09, 2004

PROJECT#: 06002.01.081

Copies of Login Book



SwRI Login Area
Division 1

Sample Login Book
Jan 09, 2004

110016

Sample Receipt: 25388
VTSR Date: Jan 09, 2004

Project: 03162.22.006
VTSR Time: 11:50:00

Client: HEB
Manager: SCHATTENBERG, HERB

VTSR Date: Jan 09, 2004

System ID Customer Sample ID Matrix’
239633 PC Resirc System Liquid
239634 PC Silo Liquid
239635 RBD Cotton Seed Liquid

Sample Receipt: 25389 Project: 06002.01.081 Client: DIV 20

VTSR Time: 14:40:00

Manager: DAMMANN, MIKE

System ID Customer Sample ID Matrix
239636 Vessel A Liquid
239637 Vessel B Liquid
239638 Vessel C Liquid
239639 Vessel D Liquid

Number of samples for today: 34

Page Number: 4946 (section 2 of 2)

Version (1/23/2004)

Number of Containers for today: 39

Printed: Feb 3 2004 2:02PM



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 040112-2

SRR: 25389

SDG: 239636

CASE: CNWRA

VTSR: January 09, 2004

PROJECT#: 06002.01.081

RAW DATA



Div 20
to#040112-2/040115-4
06002.01.081

Instr.

system id elem result iqual |units tv_{rec u@g/ml date time [iv fv_|mg/L

2396361 Fe2714 | 0.250{U mg/L | 0.25 -0.01370]/01/22/04 [13:46 05| 5| -0.137
239637r Fe2714 | 0.874 mg/lL | 0.25 0.08742]01/22/04 |13:51 05| 5/ 0.874
239637s Fe2714 20.9 mg/L | 050 20| 100.3%|| 1.04659/01/19/04 [16:44 | 0.25] 5] 20.932
239638r Fe2714 1.56 mg/L [ 0.25 0.15592]01/22/04 |13:56 05| 5] 1.559
239639r Fe2714 | 0.857 mglL | 0.25 0.08570[01/22/04 114:01 05| 5/ 0.857
2397461 Fe2714 1.86 mg/L [ 0.25 0.18561]01/22/04 |14:05 05] 5| 1.856
239746d Fe2714 1.87 mg/lL | 0.50 0.09326]01/19/04 [17:03 | 0.25] 5| 1.8652
Icsw-A19E2 Fe2714 | 0.963 mg/L | 0.025{ 1| 96.3%]|| 0.96348{01/19/04 [16:29 5/ 5| 0.9635
[icsw-A21E2 Fe2714 | 0.983 mg/l | 0.025] 1] 98.3%]|| 0.98328[01/22/04 [13:42 5| 5[ 0.9833
Igbw-mgsz pg56-028 |Fe2714 | 0.025]|U mg/L | 0.025 0.00376]01/19/04 |16:24 5] 5] 0.0038
bw-A21E2 pg56-032 |Fe2714 | 0.025|U mg/L | 0.025 -0.00853]/01/22/04 [13:37 5| 5| -0.0085

instrument result(in ug/ml) * fv / iv = result(in mg/L)

= 12z

LT00T



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG

SOUTHWEST RESEARCH INSTITUTE
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 5 6 0 2 8

@ENT(S): Div. 20 . )

TASK ORDER(S):_040#Z1(2 -2 ,/oqol 1§— 9 spG(s)_23a¢3¢ /23274401 0018

PROJECT NO(S):__oeee2.0L. 0B !

IMETHOD:3005A___3050B___3050B-7.5__ 3010A__3020A___7760A___7740A__HCIO,___H,SO, Sb_
Microwave____Fusion___Teflon___Rock___OTHER bE-20

MATRIX: Water__ Soil__ Biota__ Solid___Liquid_~TCLP Ext__OTHER

INSTRUMENT: GFAA___ICP,~ ICP-MS___IC___FLAA___HYDRIDE__OTHER

ACID INORG #: HNOJ#___ % HCl#___-#=  H,SO.# HCIO# HF#
INTERNAL STD: Sc @ 10 PPM_.~ Be @ 10 PPM___SOURCE:_\\__INORG#_4331 EXP: 1%/s4 AMT: M

Oven/Hotplate |1D: INIT Y Temperature (°C):

SAMPLE IDENTIFICATION pH WT(g) LV. (mL) F.V. (mL)

PRw-A\GEZ § e

LCSW- AlaE X ¥ v

. 37 usduale

S
|

234¢3¢ 0.25m\ II
)

s * ¥

38

L 39

239146

W Ycd

e Vislod

Fx Syied o Soke || ek 4 8 950L exp ONF]

Zo’uﬂ vea -\ _(_5.93__,7_1 Y190, lexp. ‘(/OM)

K V%o 4 R0~ /f"/o W <L RiR-l02035-03 <expe. 2GR

/’/\'p elte 5 4

Smh = ADT -S6bc lap7d

[mL - &5 DY - 1080 &

2004 — ApJ ~20

NNSECEL ey can
/ /
1, —
JaloA 2 —1
//
— LOCATION:
C Al used
PREPARED BY:_ge bl &= DATE: _ f-19-°Y

DATE:__!9DY

REVIEWED BY: U
DISPOSAL INT/BATEALOC:

£

FRM-191 (Rev 2/Mar 03)

Tm————



SR 10019
TRACE METALS PREPARATORY LABORATORY DIGESTION LOG
SOUTHWEST RESEARCH INSTITUTE 56 0 32
SAN ANTONIO, TEXAS 78228 BOOK / PAGE:
CLIENT(S): Liv. 20 ,
TASK ORDER(S).__ 6 40\\2- Z/ oo/ ~4 SDG(S): *23%36,//23 G7¢(
PROJECT NO(S): 06am 2 ooy OB (

JM ETHOD:3005A___3050B____3050B-7.5___301 OA___3020A___7760A___7740A__HCIO,___H.SO, Sb .
Microwave___Fusion___Teflon___Rock__ OTHER_D T 10

MATRIX: Water___Soil___Biota___ Solid___Liquid___TCLP Ext___ OTHER

INSTRUMENT: GFAA_ICF’LICP-MS_lC___FLAA_HYDR|DE OTHER

ACID INORG #: HNOs#___¥-%  HCH__ %4  H,SO.# HCIO # HF#

INTERNAL STD: Sc @ 10 PPM.~ Be @ 10 PPM___SOURCE: 5\! INORG#_M33) EXP: \Z/o"( AMT: S.UAX

Oven/Hotplate ID: DB Temperature (°C):

SAMPLE IDENTIFICATION pH WT(g) | IV.(mb) [ F.V.(mL)
pow-A2lE . S S
Les)~p21E0 X RV

?—33{13 (# v @LSW\L’
3y
>€r
D9y
2337 %L r \ R

% Spiked sel Spike- \[(Speb, 4 ¢306, [exe. ioft])
20,0 \eat-||(Speal #yous, byp oy )

** {of Hﬂbxjf%ﬂ AR ©2-¢35-6C e mp ‘{/21 /oy

wpefte
Sl ~ Adi—<ooc \Lob 274
\ml - Ax\'}-\o&‘;

m;g - AJJZ _ 200 ¢
Aot 0 ST 0 STh ho [UCnd [RLE 027038700 i
T - ﬁ-\
/ \
Fa i )
Ao lier | —
<l
T LOCATION; »
/R / aAlused

PREPARED BY: K-Q.__Q,ﬂ @ DATE: \—2) ~oY

REVIEWED BY:_Q,‘@JLA \VL)\ A DATE:___]-\-0 4

o




Trace Metals Reagent Loglbook10020

SOUTHWEST RESEARCH INSTITUTE r .
SAN'ANTONIO®; TEXAS 78228 BOOK / PAGE: ___ 2 035
Reagent 1.D.: Preparation Description: Prep Dofe: Exp Date. | Initials:
PLBE2-035-1 | 5% Potassiom (ovmampat< |-g-04 |1-8-05 | RV
Add 150 ¢ F3L63 o 3 Ll l | (
MoK on (Oc‘H'\L DAA \“fa.‘\‘- wA“'EA» \bf \]/ \1/
QL820-035-0 OB HlA, j-1304 | 4-13-04+ 6910
A Méﬁ 190 mL s &V«D‘J&x o & Sml) ’ ] |
Ltlo oA dmls st — l |
RLR -02-035-03| 1%, WMOA /S‘%HCL i-lq-cq | H-1g-el (<E
T a \bo wl Pa.lw( \)'DH-C( edde d
Goml Di-weter | pl a0z B 434
e® Sl vl £u399. iluke Ve
J 0o wd Jwith 1 - wafer U iy
RBoz-035-04 | ST Potasswm ?e/\su\ %k \-20-04 | \-20-05| BV
PAd 150 6 of KeS203 de 36l I l
oo pvt. #1523 - R
RLB-02-035-05| [11 HM03 \-21~04 [q-z1-04 ]| ke
L iked am M 34 with | | :
1, (0w DV-water B U N/
I \
PUR-0ze35-0k | 192 HNI0s /S % Hel |~zlod | g-21-e4 | kF
{
1 il 405 y3uY r
J, Sk MCL R Y345
~ d\\\v‘(t -&Q \chv\p \olo;_m"‘e L —J \!

FRM-304 (Rev 0/May 02)




sook/ Pace__18 102,

SOUTHWEST RESEARCH INSTITUTE®

6220 Culebra Rd

San Antonio, Texas 78228

110021

TJA TRACE ICP DAILY LOG

ANALYST ;_;;é_ DATE

1-1%-04-
As 189.042 Profile Line As Intensity:__ 99 5: 134
PEAK POSITION_— .03 &S1 2
VERNIER POSITION__ 2xZ STDs PREP DATE:
AUTOSAMPLER Yes__ X No CLP_STD1_SC| A5z |
CLP_STD2_SC| 03vel
lQC PREP DATE: CLP_STD3_SC| 04 Aoz
CCV/CV| O 4w\~ CLP_STD4_SC| O 4403}
CRIl payv26 CLP_STD5_SC| 03 go 1
ICSA] n4noy CLP_STD6_SC| 044 5~
ICSAB| - 3pa0¥ BLK_SC| o3uq3)
COMMENTS FILE CLIENT TO# PROJECT NO. METHOD
040119 Yoadsar | Diveo ef8Ve s | 06002 01,01 Sty SAO_LE
Andoi19A  lyobsans | Div, Y odons-¢| 23560 1 sboz
2 —
/%// ‘ 4 “1 ’DV /
e
/
COMMENTS:
MAINTENANCE:

REVIEWED BY%, D% M

DATE: | /26/ o4

FRM-222 (Rev 1/Apr 03)
Page 10f2



BOOK/ PAGE

15°1096¢

SOUTHWEST RESEARCH INSTITUTE®
6220 Culebra Rd
San Antonio, Texas 78228

TJA TRACE ICP DAILY LOG

(10022

ANALYST 30 DATE_ \-22-6&
As 189.042 Profile Line As Intensity: 34T
PEAK POSITION_—.0 40614
VERNIER POSITION_Z. 233 STDs PREP DATE:
AUTOSAMPLER Yes_A No CLP_STD1_SC|osmz T 1, g2+
CLP_STD2_SC| 123 Negar— T .
QC PREP DATE: CLP_STD3_SCl-odted= oo ot 17
cevicVl p4nis” CLP_STD4_SC| ~d03
CRI| g5L76 CLP_STD5_SC| 03 rach-
ICSA| pdaoYy CLP_STD6_SC| 441~
ICSAB| &4 BLK_SC| ,52,1m3 |
COMMENTS FILE CLIENT TO# PROJECT NO. METHOD
AGAOIZL Y0k 30 | Lol Gowe o103 8ol ol14d b0 o 5% 22K
0AOITLA | Yok 3ans| LOL.Coce . l0B1Z151 0 LOLAAL .06 , 5.
BokolZZ |Yob suns | Div e oNe=E | pbooZolon Sux s 663
AOAIZLC Jod- 3| Div ZO y d0121-5 | 0L 00 Z.01.0%\ St S 603
- -
/’) ri //
[/ ko
‘ v/
//
/
COMMENTS:
MAINTENANCE:

REVIEWED % @ &%

DATE: l/zé/oﬁ[

FRM-222 (Rev 1/Apr 03)

Page 1 of 2



ICP Calibration Blank/ICB/CCB Solution

ID: BLK- 03V2Z\
Date Prepared:___ 11-21-0D Prepared By: 'DL’

Make up as needed in 1000ml volumetric flask.

Added__ 1~ 10 mI HNO3 INORG #:_4 239 (10023
Added__t~_ 50 mIHCL INORG #:__ 4 Z¥%

Added__ ¢~ 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: _10-1-0& INORG #:_4 24

ICP Calibration Blank/ICB/CCB Solution
ID: BLK-OYMO

Date Prepared: IZ//H / 0’? Prepared By: ’,ﬁ&)
Make up as needed in 1000ml volumetric flask.
Added__ v 10 mI HNO3 INORG #:_A 299

/
Added v’ 50 ml HCL INORG #:_ 4336" g
Added 1000u! of 10000ppm Sc (INORG. VENT. ) EXP. Date: {2 (-6 inoRa #4262~

ICP Calibration Blank/ICB/CCB Solution

ID: BLK->3M B |
. I
Date Prepared:__} 7'_’/ > L oY) Prepared By: { ‘(;&

Make up as needed in 1000ml volumetric flask.

Added_ ¥~ 10 mI HNO3 INORG #:_ £1441™)
Added % 50 mIHCL INORG #:__ L/ 22F

7
Added v 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: (gz//a_ﬁ INORG #:_“{ 262

ICP Calibration Blank/ICB/CCB Solution

ID: BLK- ©04AZZ 2
Date Prepared:__1-22Z -4 Prepared By:_Z=>

Make up as needed in 1000ml volumetric flask.

Added_ L~ 10 ml HNO3 INORG #:_k 344
Added__ <~ 50 miHCL INORG #:_ 4395

Added__¢— 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: (2 -{ < INORG #:_4Z67Z

FRM-296
(Rev 0/May 02)



ICP ICV/CCV SOLUTION

(110024
cevolA 1S~ —Dé/
Date Prepared:__| - 15" - Prepared By:
HNO3 INORG #:__ 4 344~ HCIINORG #:__ 4 394
Make up as needed in 1000ml volumetric flask in 1% HNO3 AND 5% HCI.
Element | Std Conc | Amtadded | Check Source Inorg# | Stock Conc | Exp Date
(ppm) (ppm)
Sc 10 1ml INORGVENT | Az(Z. 10000 Jo-1-dy
B 5 5ml | SPEX 4,24 1000 b-2a-d\
Li 5 5mi SPEX AoLs” 1000 PR
Mo 5 5mi SPEX 4066 1000 g -
P 5 5mli SPEX 4201 1000 ..
Si 5 5ml SPEX Az23Z 1000 -4\
Ti 5 5ml SPEX 42% 1000 §-s0 o
Sr 5 5mi SPEX 420Y 1000 0°80-04
Sn 5 5ml SPEX A4\ 1000 b, -so-t
Bi 5 5ml SPEX A\3¢ 1000 430
La 5 5mi SPEX Aot 1000 < -15-A
Y 5 5ml SPEX + 1000 ¢ q¢—A
Pd 1 1ml SPEX '@ aczy{. 44} 1000 1-150%"
S 1 im SPEX MAO 1000 b- 3064
Th 1 ~1ml SPEX A73D 1000 4 -30-A
U 1 iml SPEX M4z 1000 & -50-A
W 1 Tml SPEX 4212 1000 §-1c-04
Zr 5 5ml SPEX A2\ D 1000 g-15-o%
Na 10 1mi SPEX 185} 10000 z-igHh
ICV-2A vary - 10ml SPEX 4328 mix 11-30¢% |
ICV-2B vary 1ml. SPEX 4325 mix ) (-30ch
ICv-2C vary 10ml SPEX 4330 mix li-30

Expiration Date: Z-!S -A

FRM-297
(Rev 0/May 02)



ICP Calibration Standatzﬁ— (10025

Date Prepared:__1Z-TZ <=5 Prepared By:

HNO3 INORG #:__4 54 4359
Make up as needed in 500 mi volumetric flasks in 1% HNO3 and 5% HCI.

HC! INORG #:

Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) ml (ppm)
STD1- Al 50 250 | INORVENT 4220 10000 4 .;-o%
~ Ca 50 2.50 {— | INORVENT 3900 10000 2 -\
1 17 Fe 50 250 | ¢~ |INORVENT | 3967 10000 110
(\'b A K 50 250 | ¢~ | INORVENT 4v 2o 10000 12 18
Ay v Mg 25 125 | o~ | INORVENT 420k 10000 %—\ ~04
0 Na 50 2.50 +” | INORVENT LY 10000 4 - O
Li 10 5.00 « | INORVENT A\ 4G 1000 ERE
Sc 10 0.500 +— | INORVENT AUt 10000 (- 0%
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 5.00 INORVENT 1000
v 10 5.00 INORVENT 1000
Zn 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STDA- Ag 2 1.00 INGRVENT 1000
O As 10 5.00 INORVENT 1000
Pb 10 5.00 INORVENT 1000
Sb 10 5.00 INORVENT 1000
Se 10 5.00 INGRVENT 1000
TL 10 5.00 iINORVENT 1000
Sc 10 0.500 INORVENT 10000
STDS- B 10 5.00 iINORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 INORVENT 1000
Si 10 5.00 INORVENT 1000
Ti 10 5.00 INORVENT 1000
Sr 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD6- La 10 5.00 INORVENT 1000
Na 1 0.05 INORVENT 10000
Pd 10 5.00 INORVENT 1000
S 10 5.00 INORVENT 1000
Th 10 5.00 INORVENT 1000
U 10 5.00 INORVENT 1000
W 5 2.50 INORVENT 1000
Y 10 5.00 INORVENT 1000
2r 10 5.00 INORVENT 1000
SC 10 0.500 INORVENT 10000
Expiration Dates:
sTD1: 2 -1 - STD4:
0 STD2: STDS:
STD3: STD6:
FRM-299

(Rev 0/May 02)



ICP Calibration Standards Z (110026

Date Prepared:__1-22 —04'—' Prepared By: __ Y=
HNO3 INORG #:__4 344~ HC! INORG #: Azqy
. 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 2.50 INORVENT 10000
K 50 2.50 INORVENT 10000
Mg 25 1.25 INORVENT 10000
Na 50 2.50 INORVENT 10000
Li 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD2- Ba 10 500 | +¢~— | INORVENT 26\ 1000 2y -
& Be 3 250 | o~ | INORVENT ADGCT 1000 lm -1 -0k
,L'I/ ¥ Cr 10 500 | < _| INORVENT A4 1000 72-1
B(‘P' 4t Cu 10 500 | <~ | INORVENT 3496 1000 -y
0 1M Ni 10 5.00 .~ | INORVENT 3qs 1000 2 -y -0
Sc 10 0.500 .~ | INORVENT |[&AZ2&%4 10000 10-{ -
STD3- Cd 10 5.00 INORVENT ~ 1000
Co 10 5.00 INORVENT 1000
Mn 10 5.00 INORVENT 1000
Vv 10 5.00 INORVENT 1000
Zn 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STDA- 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 JNORVENT 10000
STDS- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 INORVENT 1000
Si 10 5.00 INORVENT 1000
Ti 10 5.00 INORVENT 1000
Sr 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD6- Ls 10 5.00 INORVENT 1000
Na 1 0.05 INORVENT 10000
Pd 10 5.00 INORVENT 1000
S 10 5.00 INORVENT 1000
Th 10 5.00 INORVENT 1000
U 10 5.00 INORVENT 1000
w 5 2.50 INORVENT 1000
Y 10 5.00 INORVENT 1000
21 10 5.00 INORVENT 1000
SC 10 0.500 INORVENT 10000

Expiration Dates:

STD1: STD4:
0 STD2: J3-1\ o STDS:
STD3: STD6:

FRM-299
(Rev 0/May 02)




ICP Calibration Standards

Date Prepared: l/ Z / OL{
HNO3 INORG #:_ 424 |

. (110027

T
Prepared By: [

HCI INORG #_ 4227

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

Z pd y
Prepared | Standard | Element | Std Conc | Added | Gheéck Source IYPRG# | StockConc | ExpDate
Name (ppm) ml__ Vinerc | "/q’jﬁ C.0 epm) , | 7
: 1 o 1 /12/c4\C hec
1’4 t Al S v/ / Ny
STDI- Al 50 2.50 INORVENT 10000
Ca 50 2.50 | INORVENT 10000
Fe 50 2.50 INORVENT 10000
K 50 2.50 INORVENT 10000
Mg 25 1.25 INORVENT 10000
Na 50 2.50 INORVENT 10000
0] 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 | 3 INORVENT _| /ilo¥ 1000 [
Co 10 5.00 | %773 | INORVENT | »/1fotf 1000 174
Y ROL Mn 10 £.00 |39 Z-1 | INORVENT — ] Jof 1000 1%
D v 10 5.00 [t 32] | INORVENT | ;2][0¥ 1000 %
Zn 10 5.00 | ¢f 219 | INORVENT | 12/1/etf 1000 v
Sc 10 0.500 4 22 ' | INORVENT | (O Jocf 10000 —
STD4- Ag 2 "1.00 INORVENT 1000
As 10 5,00 INORVENT 1000
Pb 10 5.00 | INORVENT 1000
M‘ Sb 10 5.00 INORVENT 1000
Se 10 "5.00 INORVENT 1000
TL 10 5.00 INORVENT . 1000
Sc 10 0.500 4222 | INORVENT _|ve=frfodb_] 10000
: ] !
STD5- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 INORVENT 1000
Si 10 5.00_ INORVENT 1000
Ti 10 — 5.00 INORVENT 1000
Sr 10 ~5.00 INORVENT 1000
Sn 10 5.00- INORVENT 1000
Bi 5 250 INORVENT 1000
Sc 10 0.500°" INORVENT 10000
STD6- La 10 5.00.. INORVENT 1000
Na 1 0.05 INORVENT 10000
Pd 10 5.00.. INORVENT 1000
S 10 5.00 INORVENT 1000
Th 10 5.00. INORVENT 1000
U 10 5.00.. INORVENT 1000
W 5 2.50. INORVENT 1000
Y 10 5.00. INORVENT 1000
Zr 10 5.00 INORVENT 1000
SC 10 0.500 INORVENT 10000
Expiration Dates:
STD1: STDA4:
STD2: STDS:
STD&l/[/D STD6:
FRM-299

(Rev 0/May 02)




ICP Calibration Standards N 10028
Date Prepared:__1 - % —o& Prepared By: Dﬂ/
HNO3 INORG #:__ 434 \ HCI INORG #:__ 4331
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) L] (ppm)
STD1- Al 50 2.50 INORVENT 10000
Ca 50 2.50 INORVENT 10000
Fe 50 2.50 INORVENT 10000
K 50 2.50 INORVENT 10000
Mg 26 1.25 INORVENT 10000
Na 50 2.50 INORVENT 10000
Li 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD2- Ba 10 5.00 INORVENT 1000
Be 5 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 5.00 INORVENT 1000
Y 10 5.00 INORVENT 1000
Zn 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD4- Ag 2 1.00 ¢~ | INORVENT a2tz 1000 6-1-08—
As 10 5.00 ¢ | INORVENT 169G 1000 Z-1-o&
Pb 10 5.00 .~ | INORVENT AND 1000 T .
X Sb 10 5.00 « | INORVENT 3 S3 7000 31 o0&
¢ ' Se 10 5.00 T= | INORVENT A1gT 1000 3 -\-K
sz" v TL 10 5.00 +” | INORVENT 8422 1000 Z 1 -H
i Sc 10 0.500 ©~ | INORVENT Aze 2 10000 0-1-o&
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
STD6- Ls 10 5.00 INORVENT 1000
Ne 1 0.05 INORVENT 10000
Pd 10 5.00 INORVENT 1000
S 10 5.00 INORVENT 1000
Th 10 5.00 INORVENT 1000
U 10 5.00 INORVENT 1000
W 5 2.50 INORVENT 1000
Y 10 5.00 INORVENT 1000
Zr 10 5.00 INORVENT 1000
SC 10 0.500 INORVENT 10000

Expiration Dates:

STD1:

STD2:

STD3:

sTD4: Z -\ =24

STDS5:

STD6:

FRM-299

(Rev 0/May 02)




Date Prepared:

12-4<>

ICP Calibration Standards

HNO3 INORG #:__ 4300

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

Prepared By:
HCI INORG #:_453&

>

#10029

Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) ml (ppm)
STD1- Al 50 2.50 INORVENT 10000
Ca 50 2.50 INORVENT 10000
Fe 50 2.50 INORVENT 10000
K 50 2.50 INORVENT 10000
Mg_ 25 1.25 INORVENT 10000
Na 50 2.50 INORVENT 10000
Li 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD2- Ba 10 5.00 INORVENT 1000
Be 5 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 5.00 INORVENT 1000
V 10 5.00 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
STD5- B 10 5.00 | INORVENT | 3154 1000 < - - A
Mo 10 500 | INORVENT 3956 1000 3 -\ -eW
W S P 10 500 | — | INORVENT | 340l 1000 LA
MO ). Si 10 500 | <~ | INORVENT | #1545 1000 T b
19\ \’lr Ti 10 5.00 -~ INORVENT A133%2 1000 | 21 -0k
0 S 10 5001+~ | INORVENT | 415 & 1000 J-1-0k
Sn 10 5001 ~ INORVENT A02 G 1000 A4\ &
Bi 5 250 | INORVENT _ | A (o0 7000 5 -1
Sc 10 0.500 | « INORVENT | AzL T 10000 1o 1<4~
STD6- La 10 5.00 INORVENT 1000
Na 1 0.05 INORVENT 10000
Pd 10 5.00 INORVENT 1000
S 10 5.00 INORVENT 1000
Th 10 5.00 INORVENT 1000
U 10 5.00 INORVENT 1000
W 5 2.50 INORVENT 1000
Y 10 5.00 INORVENT. 1000
Zr 10 5.00 INORVENT 1000
SC 10 0.500 INORVENT 10000
Expiration Dates:
STD1: STD4:
STD2: STD5: 0Q-0\-OM
STD3: STD6:

FRM-299

(Rev 0/May 02)




ICP Calibration Standards (1 1 0 O 3 0
Prepared By: DL‘ \ :

HCI INORG #:__A 298¢

Date Prepared:__| - 1S -04
HNO3 INORG #:_A 34 4
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.

Prepared Standard Element Sid Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) mi (ppm)
STD1- Al 50 2.50 INORVENT 10000
Ca 50 2.50 iINORVENT 10000
Fe 50 2.50 INORVENT 10000
K 50 2.50 INORVENT 10000
Mg 25 1.25 INORVENT 10000
Na 50 2.50 INORVENT 10000
Li 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD2- Ba 10 5.00 INORVENT 1000
Be 5 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 5.00 INORVENT 1000
v 10 5.00 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
STD5- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 TNORVENT 1000
Si 10 5.00 INORVENT 1000
Ti 10 5.00 INORVENT 1000
Sr 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD6- La 10 5.00 «— | INORVENT A2z \ 1000 q.1-d+
Na 1 0.05 «— | INORVENT &2, 10000 G-y -
- b Pd 10 5.00 T [ INORVENT 1000 2 -4
L\‘L’ ‘4.0 S 10 5.00 «— | INORVENT = 1000 1z -1
o& i Th 10 5.00 &~ | INORVENT 24% 1000 T
U 10 5.00 ¢~ | INORVENT 39324 1000 o\ oy
w 5 2.50 «— | INORVENT 4zeS 1000 |~k
Y 10 5.00 [ INORVENT 469 1000 é-\
Zr 10 5.00 «— | INORVENT ANGSY 1000 4y Ol
SC 10 0.500 t~ | INORVENT . Y752 10000 16 - |-l
Expiration Dates:
STD1: STD4:
0 STD2: STDS:
STDS3: STD6: 9\ -’-’"
FRM-299

(Rev 0/May 02)



SC? ANALYSIS

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG

oboaZ ol.o¢! Dy 2o OAQA glllé:i 1-19-04 L.‘qu«;‘_ 56 6Z%
INSTRUMENT:_—F¢ncen FILENAME: g 4015
= v

INSTRUMENT DL.:




Standardization Rpt.

Method: DAILY1

Run Time:

Elem
Rvge
SDev
%RSD

Elem
Avge
SDhev
%*RSD

#1

Elem
Avge
SDhev
4#RSD

Elem
Avge
SDev
%#RS8D

Elem
Avge
SDev
%RSD

Elem
Avge
SDev
%RSD

#1
#2

Elem
Avge
SDhev
#RSD

RA1/19/04

Ag3Z8a
~. 022R

. DROR
428, 0

. QQaa
—. QR

Ca3i79
. BAGR
. DA2A
9.297

. GQ2Q
. Q2R

Lasd8e
. BR26
. QAR
. 2991

. D@6
. Q206

Nig3lie
—. 2QRR
. QA

25. 45

-. QAR
—. B

Sc3613
75. 06
.35

4671

74.81
75. 31

Ti3372
—-. QB15
I rdrii)

RS

- \3\.-’\.-'7

-.2Q15
~. a1LS

Ir3496
. Qa2
. Qaal

S51.58

. BRaas
. Q2R3

Standard: blk

1314622

Al3a8Z
. QRGe
. Q2R
5173

. 2226
. QARG

Cdzzes
i rr v
. QAR
3z8. @

. QA
—. QAR

Lie7@a7
. DRz
. QRRQG
2d. 98

. QRG2
. BRaaz

F_1782
. QDOE
. QRQ@
14. 85

. Rz
. BBz

i9e@/1
—. QAA1
. Qi
49.63

—-. Qaaz

Tii9@8

—. 22l
. 2@

36.61

—. Q@A
—. 220l

As189@

—. Q@2
. Q2@
12. 4@

—. Q02
—. Q22

Co2z86

— o QARG
. QA

73.74

—. QQOQ
—. QAR

MgE79@

~. PO
. QQQQ

718.3

. @
—. QAR

2R3/ 1
7. 175
. Qaal
146.8

. QQaz
—. BAQRA

19¢6@s
. dagz
. QAR
16. 38

. A2z
. B2

U_3859
. Q043
. Q@R
L2614

. Q43
. Q043

D& - 16 -A

B1/19/94 23:50:49 PM

B_2496
. Q@@
. DOQQ

13. 55

. Qa1
. Qa1

Crae77
. QQAR
. 22
593. 43

. @@
- 2R

Mn2576
» B2
. BRG
27.84

8iza81
-aa13
. BRQGa
2.177

Q213
SR

V_2924

~. 0OQ
. PQQD

35.79

—. GG
—. QQAG

Bas9 34
—. QAR
. ARG

S. 022

—. Q@
- . Q@A

Cusaa7
. QDA3
. QORQG
1.895

. Qaas
- 3Rz

MoZ@Z@

- QAR
. Q2GA
18.13

~. QRQQ
—~. QAQR

Fd3404
—. Q202

. QG
356. @

. QG
—. DQDa

Sn1899

—. AR
. qooa

74.54

-. Q0@
—. A2

W_2@079
. Q@A
. BRAQR

S4. 45

. Q2R
» @1

24

page 1

10031

Be313@

- Qa1
. QR

2. 143

~-. Qa1
—. a1

Fex714

—. DDA
. a2ga
16.17

~. QQAQ
—. 222G

NaS5889

~. AQES
aala
14, 8@

-. QA7
—. 2258

S_18&@
. DOOD
. DQ2Q
64. 21

. 2RRa
. AR

Sr421s
. ARG
. Q2@
13. 31

. BRQR
. QOaa

Y_371@

- DOQD
. Q2R

309. 4

—. Q02
. Q22

Bigz3@
. QAR
. Q2
19519,

—. QGR2R
. QQQG

K_7664
. Q@33
Q@17
583. 7

- . AQA9
2R

Na33az

i 17,17 o
. 2@l

24. 64

-. Goaz
—. QDD

Sbede8
- QG
. Q2R
718.3

—. QAR
. DAQB

Th&s837
. BQRG
. Q@@
94, 2z

. Qaad
. G20

InZaee
. BRGR
. Q27

85. 15

. BRAQR
. gralry



Standardization Rpt.

IntStd
Mode
Elem
Wavlen
Avge
SDevy
%*RSD

1
#Counts
Sc

361. 384
750544
3454, 924
. 46A3226

748141
752987

lavae
. BORQRARR
» DDR22G

la@aa
1Q2@R

NOTUSED

B1/19/24 @3:50:49 M

4
NOTUSED

=

wd
NOTUSED

page
(10032
2] 7
NOTUSED

NOTUSED

ol



Standardization Rpt. Q1/19/04 @3:54:41 FM page 1

Method: DAILY1 Standard: clp_std4b 8
Run Time: @Q1/19/24 15:50:59 (10033
Elem Ag328a RAs 189G ec@s/ =2RQ3/2 Sbhowes 196a/1 196@a/z
Avge - Q527 . @907 . 4219 4127 . 2993 . 1861 « 3146
SDev . Q@ . QA3 L AA1LS - QAL . aQaas . QA3 . Q@81
*RSD « 1345 . 3822 . 3650 . 2865 . 1991 1772 . 585
#1 . 526 . A9Q4 « 4229 4119 . 0991 . 1864 . 389
#z . AS27 . 2929 . 4229 - 4135 . 1A994 . 1859 . 3204
Elem Ti19@8

Avge . A277

SDev . Qa1

%RSD «He72

$#1 . Q278

#Z . Q276

IntStd 1 = 3 4 5 () 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc e o - — —— —
Wavlen 361.384 e - - —— e e s
Avne 741605 1 20@a - —— e —— e
SDev 9994, 851 .17 77 1717 17 R — — -— ——
%“RSD . 80083618 . Qaaaaaas  —— — — - ——

#1 737366 10224 — - o —— e

# 745844 100 - - - - -



Standardization Rpt.

Method:
Run Time:

Elem
Avge
SDhev
%“RSD

IntStd
Mode
Elem
Wavlen
Avge
SDhev
%RSD

DAILY1
21/19/a04

Alza8z
. 1278
- DRl
1123

1277
. 1279

i
*Counts
Sc

361. 384
725498
714,885
. 1213306

706023
7a4992

Standard:

15:54:51

Ca3179
. 1469
. 28

.S727

12@aa
. BRARDRD
. ADQQQAR

120a@
1aaaa

Fe2714
. 3384
. a7
. 72602

@975
. 298%5

NOTUSED

clp_stdl

B1/19/24

K_7664
1. 756
.11

. 5995

1.764
1.749

4
NOTUSED

Lie7a7
3.673

. a2s
. 6597

3. 690
3. 656

S

NOTUSED

Ba3:58: 34

i

(10034

MQe79@
. 2496
. 003
. 5076

- 3494
. @498

&
NOTUSED

page 1

Nas3az
D134
. Ba@al
. 5643

Q134
. @138

7
NOTUSED



Standardization Rpt. @1/19/704 Q4:Q2:904 PM page 1

Method: DARILY1 Standard: clp_stdS .

Run Time: @1/19/04 15:58:43 10035

Elem B_2496 RiZ& 3@ Moz@az@a 1782 5iza81 Snisoe9 Srazis
Avge . 3469 . B531 . 1331 . @736 . 1217 . 1585 1. 592
SDev a1 . aaaz . 219 . QA9 . 2@l . 2G4 .13
%RSD . 3273 . 3522 1.414 1. 334 L2728 e 2617 . 7987
#1 . 3461 . 532 .1318 . 2699 . 1216 . 1582 1.601
HZ .« 3477 . A53@ . 1344 @71 . 1218 . 1588 1.583
Elem Tiz37&

RAvge 1.@85

SDev . oz

%RSD . 2A30

#1 i.@a84

#2 1.287

IntStd 1 = 3 4 S ) 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Se - —— - - — e
Wavlen 361.384 e — —— e —— ——
Avge 726518 122 — e e - - ——
SDev 6779.740 Q200008 —- —— —— - o
#*RSD . 9331827 . Qaa@a@a —— - - — ——

#1 721724 12232 e e —— —— ——

# 731312 1aaaa - - — —_— —



Standardization Rpt.

Method:
Run Time:

Elem
Avge
SDev
#RSD

IntStd
Mode
Elem
Wavlien
Avge
SDev
%*RSD

DAILY1
Q1/19/a4

Ba4934
. 6664
- RRASS
.831@

. 6624
6703

i
*Counts
Se

361. 384
eSa7z8
181686.8

27. 92055

~
O o
e

Ze2s6
7922@

Standard:

16:0z: 14

m
=2

Sun
LS bW

T
e 0

[ .
YIS}
~ G
5

o n

=
Time

i@
. dRR2BdA
. QQAAQAR

logaa
1aa@

Crae77
. 2936
. Qa1

. 3285

. 2930
. 2943

3
NOTUSED

clp_std2

Q1/19/04 @4:05:14 M

Cu3ca?7
. 3135
. Qa7
-.2118

3131
. 3142

4
NOTUSED

Niz231e
. 6951
. 2268
. 9782

. 6923
. 6999

S

NOTUSED

(:10036

&
NOTUSED

page 1

-
NOTUSED



Standardization Rpt. 21/19/84 B4:@9:06 FM page 1
Method: DAILY1 Standard: clp_std3
Run Time: @1/19/@4 16:05:23
3
Elem Cdezes Co2z86 Mn2S76 V_=29&24 InZRee ( 10037
Avge 1.@35 . 2521 . 3945 L8733 . a792
SDev . @26 . QRAS . Q@9 . Q@1 . QRAR
#»RSD 6148 . 2006 . 2391 . 1487 . 0451
#1 1.@a39 . 2524 . 3951 - Q733 . Q793
#= 1.@3@ . 2517 . 3938 . 734 . Q792
IntStd & 3 4 5 & 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc - - - - - -
Wavlien 361.384 - - — - — -
Avge 724076 102 - - - - ——
SDev 7447.956 .QA0@0@a8 - - - - o
%*RSD 1.a28616 .0o@@dd —- - - - -
#1 7188a9 12@2@ - - - - -
#2 729342 1a@aa - — - — -_



Standardization Rpt. @1/19/@4 @4:13:42 PM page 1

Method: DAILY1 Standard: clp_stdé

Run Time: @1/19/@04 16:29:16 .

(110038

Elem LL.a4q@86 NaS889 Fd3a24 S _18z2a Thz837 u_3859 W_Z@a79
Avge . 4097 . 1692 . 1580 . A5A3 . Q577 D345 . 1345
SDev L aa1e . aRaz7 . DQAS . 2QQ1 . QA3 . AAG1 . QA4
%RSD . 3024 1.568 . 3288 .1178 L5015 . 2184 . 371
#1 . 4088 . 1673 . 1576 . A503 . 584 . A345 « 142
#2 . 4106 171 . 1583 . B524 . AS7S - A344 . 1348
Elem Y_371& ZIr 3496

Rvoge 1.82Q 1. 242

SDev . Qa1 . QA3

%RSD . 1381 2313

#1 1.a19 1.240

#Z 1.@21 1. 244

IntsStd 1 =z 3 4 S [2) 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc —— — —— —— - —_—
Wavlien 361.384 —— e —— —_— - -
Avne 711564 1anaa - - -— e e -
SDev 8367.194 .20 - —— —— - - ——
%“RSD 1.175889 .o —— —— —— — ——

#1 725647 1Q@a2 —— ——— —— - —

#e 71748@ 1000 - - - - -



Standardization

Method:

Element
Ag3z8a
Al3082
As189a
B_2496
Ba4934
Be313@&
BigZz3a
Ca3179
Cdazes
Co2286
Cra6e?77
Cu3za7
FeZ27i4
K_7664
Lasd8e
Lie7@a7
MpZ79@
MnaS76
MozZ@z@a
Na5889
Na33az
Ni2316
F_1782
ce2n3/

22Q3/e
PFd3404
S _18z@a
Sb2aes
Sc3613
196@/1

196@/2
512881

Fbha2a

Sel96

5n1899
Sraez213
Tha837
Ti337&
Tii9@8
U_3859
V 2924
W_2@a79
Y_371@
In2Z@es
Zr 3496

DARILY1

Wavelen
328. 268
3@8. 215
189. @42
249.678
493, 409
313. @42
223,061
317.933
o26. Saz
228. 616
267.716
324,753
271. 441
766.491
HA8. 672
670,784
=79.@478
2S7.61a
S22, A3Q
588.995
33@. 232
231. 6044
178. 287
22@, 351
=@, 352
34Q. 458
182. a4
206, 838
361. 384
196. 621
196. Q22
=88. 158
zod. 353
196. @26
189,989
421,552
=83. 73@
337. 8@
19@. 864
385. 958
=292. 442
c@7.91@
371.@32
ZR6. ZQR
349,621

Report

21/19/04 @4:13:43 FM

Slope = Conc{(SIR)/IR

High std
clp_stda
clp_stdl
clp_std4a
clp_stdS
clp_stdz
clp_std&
clp_stdS
clp_stdl
clp_std3
clp_std3
clp_stdz
clp_std2
clp_stdi
clp_stdl
clp_stdé6
clp_stdl
clp_stdil
clp_std3
clp _stdS
clp_stde
clp_stdi
clp_std2
clp_stdS
clp_stdsa
clp_std4s
clp_stdée
clp_stdée
clp_stds
bik
clp_stda
clp_stds
clp _stdS
NONE
NONE
clp_stdS
clp_stdS
clp_stdé
clp_stdS
clp_stds
clp_stdé
clp_std3
clp_stdé
clp_stdé
clp_std3
clp_stdé

lLow std
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
dark
blk
blk
blk
NONE
NONE
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk
blk

Slope

37.9583
392. 894
11@. 274
28.8315
15, avea
21.2493
93. 4516
34@, 38@
9. 66075
39.6722
34,4576
31.9&286
S1@,. 271
28. 4747
Z23. 6256
2. 72242
SR3.971
oD, 3582
75. 1409
S5.69268
3666.99
14, 3856
142,297
24,8885
24,2273
64,2560
199. i6@
iaa, 731
1.33454
53. 6970
31.8@053
az. 7668
. ARQQQQ
1. a2aaa
63. 1225
6. 28006
181.867
9, 20106
36@., 581
331,782
136. 365
47.8577
9.799&6
126. 2@
8. 56686

Y-intercept

. DQRAB7S
—-. 227187
- QA2424
~. BAZA75
. BRQEZ@
. @az3a7
—. Q@119
—. Q7258
~. QABA19
. QDASS4
—. QRATZ7
—. 21@487
Laizeas
—-. 308105
—-. @138a3
~. BRA5S38
. QRARA3IZR
—. QR84
. daasal
. 336984
. 743060
. QA6 8
—. 228862
—. 2AEE95
. Q215351
. Q@173
-. Q5315
—. BAR3I3R
—-. 169@19
. @R6482
~. QRez1@
—-. 124491
. QRQR2AR
. BAGQAA
- QA7 14
-. QB4 6
~-. Q1451
.a1381@
<@az2aiel
—-1.4380a
. dRaB727
-. Q23121
. QRAR33
—. QR4 1
—-. @2Z1@9

(110039

page 1

Date Standardized

@1/719/@4
B1/19/7a4
@i/19/@4
@1/19/04
@ai1/19/24
@1/19/724
@i1/19/@4
@B1/19/a84
@ai/19/@4
@1/19/¢4
a1/19/24
@1/19/@4
@1/19/24
@Q1/19/a4
@1/19/04
Qa1/19/a4
@a1/19/@4
R1/19/@4
@1/19/7a4
@1/19/a4
@ai/19/@4
@a1/19/64
@Q1/19/764
D1/19/@4
@i/19/04
@1/19/04
@i/19/04
Q1719704
Q1/719/a4
@i/19/@4
QA1/19/a4
@il/19/04

@1/19/a4
@i/19/04
Qar/19/@4
@a1/19/04
Q1/19/24
@1/19/04
D1/19/@4
at/719/@4
21/19/04
ai/s19/@4
@1/195/04

G4:29: 16
B4:29: 16
@4:@9: 16
@4:@9: 16
Q4:09: 16
Q24:29: 16
Q4:@09:16
@G4:29: 16
B4:09:16
D4:29: 16
Q4:49: 16
@4:29: 16
Q4:29: 16
Q4:29: 16
A4:@9:16
24:09:16
@A4e:29:16
24:@9: 16
Q4:29: 16
B4:49:16
A4:09: 16
B4:29: 16
B4H:29:16
A4:09: 16
Q4:29:16
@4:09:16
A4:29: 16
B4:29: 16
A4:29: 16
@4:29: 16
24:09: 16
@4:09: 16

*NOT STANDARDIZED
*NOT STANDARDIZED

24:29: 16
Q4:09:16
@4:29:16
Q4:09:16
Q4:29: 16
@4:29: 16
R4:Q9: 16
@Q4:09: 16
@4:09: 16
@B4H:09: 16
Q4:09: 16



Analysis Report

Method: DAILY1

Run Time:

Comment:

Mode: CONC Corr.
Elem Ag3c8a
Units ppm
Avge . 9654
SDev . QAT
%RSD L6716
#1 . 9608
#e .« 970
Errors QC Pass
Value 1. a2@
Range 1@. 2a
Elem Ca3l79
Units ppm
Avnge =@. 29
SDev .25
%RSD 1.212
#1 c@. 12
H= 2. 47
Evrrors QC Pass
Value c@. @a
Range 12, 2@
Elem La4q4ase
Units ppm
Avge 4,980
SDev . 248
#RSD « 9695
#1 S. 015
#2 4.946
Errors QC Pass
Value S. Qg
Range 1@, @@
Elem Ni2316
Units ppm
Avge 4.965
SDev .31
#RSD - 1953
#1 4,.9S
H 4,972
Errors QC Pass
Value 5. 0@
Range 12, @
Elem Sc3el3

D1/19/@4 16:13

QC Standard

Sample Name:

153

Factor:

Al3082
ppm
1@, @4
. 06
. 640

9.994
1@a. @9

QC Fass
1@, aa
14, aa

QC Rass
1. 2@
14, 22

Lie7@7

ppm

4. 945
.@17
. 3341

GC Pass
5. a4
1. @@

F_1782
ppm

5. 485
. 145

2. 648

S 382
QS. 587
QC Pass
5. Q2@
1a. aa

196@/1

As189@
ppm

5. 352
. @41
. 7578

23
1

[
6 O
(338 ¥

GC Pass
5. @@
14, aa

Co2286

ppm

5. @19
. 053
1. 054

QC Fass
5. Q@@
1@, 2@

Mg279@
ppm
2. 41
.18
. 9043

2. 28

2A. 54

QC Pass
c0. Q2

NOCHECK

196@/2

icv/ccv

R1/19/04 @4:18:2@0 M

B_2496

ppm

4. 868
. Q41

. 852@

4,838
4.897

QC Pass
5. Q2
12. @@

Cr2677
ppm

2. 00a
. 024
1.817

1.983
2. 217

QC Pass
Z. 004
1. a2

Mn2S76

ppm
1.034

.21
1.1@9

1. @26
1. @42

QC Fass

5iz881

page
Operator:
10040

Ba4934 Be313@2 Bizz3@
ppw Ppm pPpm
1@. 16 i.Qala 5. 391

. @4 .11 . @16
. 3558 1.268 .« 2995
1a. 19 1. aaz S. 402
1@. 14 1.@17 5. 379
QC Pass QC Pass QC PRass
i1a, 2@ 1. Q@4 S. 220
14, 24 10, ad 1@, 4@
Cu3za7 FeZ714 K_7664
ppm ppm ppm
Z. 34 1. 4@ 19. 76

. A9 . a9 .87
«A564H . 8343 . 3758
2.a27 18. 34 19.71
Z. 041 1. 46 i9. 81
QC Pass QC Pass QC Rass
.00 1@, a@ Q. o6&
1a. @@ 1@, @2 1@, &g
Moz@z@ NaS889 Na3I3az
Ppm Ppm Ppm
5. 149 Qaz. 29 =8. 36

. 265 .23 . Q4
1.27@ . 3448 «. 1371
S. 1oz Q42.13 Z28. 39
5. 195 Q4. 46 =8. 33
QC Fass QC Fail OC Fass
5. 2@ 30, Qa 3Q. Q@
1. @@ 14, Q@ 14, @@
FdZ4@4 S_1az@ Shzaes
ppm ppm Ppm
1.@a33 1.@a74 1. @51

v, kg «. QA4 . QA4
. 087 . 3636 . 3862
1.@48 1.@77 1.048
1.a18 1.@71 1. @54
QC Pass QC Pass GC Rass
1. Q@ 1. Qa@ 1. Q2@
14, @a 1@, @@ 14, @4
Fbhbaea Sel96 Sn1899



Analysis

Units
Avge
SDev
#RSD

Ervors
Value
Range

Elem
Units
Avge
SDev
4RSD

Evrors
Value
Range

Elem
Units
Avge
SDev
%RSD

Evrors
Value
Range

Report

%R
98. 36
.53

. 5408

98. 74
97.99

NOCHECK

Sr4815

ppm

5. 160
. 025

. 4828

5.178
5.143

QC Pass
5. aQa
1@, aa

Y_371@
ppm
5.@14
. 021
. 4203

5. @29
4.999

QC Pass
5. a0
1. Q&

GC Standard

Th2837
ppm

1. 066
. 2@6
.5987

1.@a71
1.6

QC Pass
1. @@
1. aa

In2a6s
ppm

1. @21
.11
1.111

1.213
1. @29

GC Fass
1. 22&
1@, @@

NOCHECK

Ti337e

ppm

5. 049
. Q27
L5319

5. 3@
5. 268

QC Fass
S. 2
1a. aa

73496
ppm

4.999
. 003

. 2558

4.997
S. @01

QC Pkass
5. AG
ia. aa

@1/19/@4 24:18:20 PM

ppm
4,981

. 238
« 7632

4,954
5. 008

QcC PFass
S. Q22
1@, 2@

T11908
ppm

5. 349
. @29
L5397

29
7@

o
Gl

aC Pass
5. 22@
1@, @@

ppm
5. 130

. 067
1.303

S. 483
5.178

GC Pass
5. 622
1a. aG

U_3859
ppm

L9727
. 0432
4,439

i.@@3

- 9422

QC Pass
1. 02a
1. @@

page
pbin] 004 1ppn
Q5. 632 Q5. 887
. AS6 . Q46
- 9937 . 7864
Q5. 596 Q5. 854
Q5. 669 5.919
QC Fail GC Fail
5. A 5. AQQ
1@, a@ 1@, 2@
V =924 W_ @79
ppm ppm
5. 329 G1.115
. 349 . QA3
. 9737 . 2470
4.995 @1.113
5. 364 Q1.117
GC PFass QC Fail
5. @ 1, Q6@
12, a@ 1&. @@

=



Analysis Report

IntsStd
Mode
Elem
Wavlen
Avge
SDev
#RSD

1
*Counts
Sc

361, 384
73825@
392@.9a7
. S5311@87

741022
735477

QC Standard

fo

Time

laoe@
. BOVR2B2
. QQRQQRaR

1@2@2
1@

-

3
NOTUSED

(110042

@1/19/@04 Q4:18:20 M

4
NOTUSED

=

wb
NOTUSED

&
NOTUSED

-

page 3

7
NOTUSED



Analysis Report
Method: DAILY1
Run Time: @1/19/@4
Comment:

Mode: CONC Corr.
Elem Ag3z8a
Units ppm
Avge . 2a1s
SDev Laarz
%»RSD a8a. 21
#1 . 2323
#z . 2QR6
Errors LC PRass
High . ASA
L.ow —-. QATA
Elem Ca3179
Units pp"
Avge . BETE
SDev . A165
#RSD 6@, 89
#1 . Q389
#z . Q155
Evrrors LC Fass
High . SR
l.ow —. AS29
Elem La48e
Units ppm
Avge H. a@a71
SDev . Q249
%“RSD 68.75
#1 H. 81a%5
#Z . DAZ6
Errors LC High
Hingh . RASO
LL.ow —. QRS
Elem NiZ3l1é
Units ppm
Avge H. aaea7
SDev . QA3
%*RSD 45,25
#1 H. 2388
= . QR4S
Ervors LC High
High . QASQ
L.ow -, QRASH
Elem Sc3613

Blank Sample

Sample Name:
16:2@:17

Factor:

Al13082

ppm

~. QQ@1
.2118
1 0Q0Q.

. B3aaz
—. 2085

LC Pass
. A5G
-. ASQR

Cd22es
ppm

. Q@13
. Q@7
S, 44

L2018
. Qa9

I.C Fass
. 2ASQ
-, QOSSR

Li&7@&7

F_1788
ppm

H. @12@
. @289
73.91

H.@183
. 2057

LC High
. D109
-. 2109

196@/1

As189@
ppm

H. 2269
. R4
34.81

H. 2286
H. aadsz

LC High
. Q@S@
-, R5@

Co&286
ppm

H. 2068
. 2038

55. 38

H. @95
. @41

L.C High
. Q@S2
-, Q0S5R

Mg&79@
ppm

oy
- @l'—’l."—‘\..‘

. 2185

8. Sa

. Q355
. BRQ94

L.C Pass
. ASAG
—-. @S0

ze03/1
ppm

. 2089
. Q@72
8a. 88

2142
. 2038

NOCHECHK

19e/2

ich/ccb

10043

Q1/19/@d4 @4:24:43 FM

B_2496
ppm

. @281
. 0281

28.95

. 3338
LA223
LC Pass
. A5
-, BG5AD

Cra6a77

. ppm

. Q@17
.0a17

1a2. 2

. 229
. d@as

LC PFass
. QAT
-, BASA

ppm
. 0Q76
. Q@27

35. @5

« Q295
. QRS7

NOCHECHK

5iz2881

Operator:

Ba4934
ppm
H. 2137
. 0078
S6.91

H. @193
H. aaaz

L.C High
. BOSQ
- DRSQ

Cu3z47
ppm

. Qaz7
LRA1LE

55.93

. BA37
. aai6

LC Fass
. AASR
-, QASR

Mo2REe@
pPPm

H. @140
. @259
42, 08

H.@a182
H. @298

LC High
. aOSQ
-. 20S@

Fd34@4
ppm

. QA4
. D025

14,6

. 341
. 206

LC Pass
. QATA
- QASA

Fbaae

Be3130
ppm

.OQ1E
. D@R7

S56. 38

a1z
. Qa7

LC PRass
. QASR
- AASD

Fe2714
ppm

. 2068

. Q82

118.9

@124
.01l

L.C Pass
. Q2SR

~. 3250

NaS889
ppm

. @303
. Q277

5. 45

. @358
. 3249

L.C Fass
. ASaQ
- 3S0G

S_1820
ppm

. D@

. 0Q14

3870.

L2112
-. q@1@

L.C Fass
. A1aa
-, Q1Q7

Sel96

page 1

BiZE30
ppm
H. @@s7
. Q@16
29. 04

H. a269
. 245

LC High
. Q@S@
- DRS@

K_7664

ppm

- 2215
. 2939

437.1

-.3878
- Q449

LC PFass
. 100
—-. 122

Na330&
ppm

L-. 1135
. 395@
348. @

L-. 3928
H. 1658

LC Low
. @500
- . ASQQ

Sb&ee 8
ppm

. QREE
. Q021
93.61

. QA36
. 2@y

LC Fass
L Q12G
-. A1QQ

Sn1899



Analysis Report

Units
Avge
SDev
%»RSD

Ervors
High
LLow

Elem
Units
Avge
SDev
%RSD

#1
#

Evrors
High
L.ow

Elem
Units
Avne
SDev
%»RSD

#1

#2

Errors
High
Low

%R

96. 351
1. 3@

1.348

95.59
97.43

NOCHECK

Sregils
ppm

H. @271
. @041
57. 31

H. 21a@
. GRag

LC High
. 20S@
-. DAS@

Y_371@
pPpm
H. aa7&
. QR4E
58, 33

H. @141
. @42

LC High
. BA5Q
-. 0050

BPlank Sample

ppm

. D078
. Q37
47.64

L3104
. 3RS

NOCHECK

Thea37
ppm
.Qa12
.0@11
87.69

. Q@S
. daze

L.C Pass
. @10Q
-, 212

In2ees
ppm

. BRQG9
. Q@11

126.5

0217
. daal

LC Pass
. 3A5A
- QASA

ppm
. Q79

aaiv
21.83

. QA9
. 2267

NOCHECHK

Ti3z7e
ppm

H. 2@71
. 0043
61.26

H.a1@a1l
. Q4G

LC High
. QQS@
-. PSR

Zr3496
ppm

H. @73
. QR3S
48, 66

H. 2&98
. 2Q48

LC High
. 2RSSR

110044

@B1/19/04 Qd4:24:43 PM

ppm
. Q@76

. QASS5
72. 40

H. @115
. Q@37

LC Fass
. A1oa
-, 3122

T11908
ppm

H. 0224
. Q67
29. 88

H. a27&
H. @177

LC High
. Q10@
-, 2100

PRm
H. 2@8@
. Q@4
S2. 00

H.atia
H. a5l

LC High
. QA3
-. 2a3a

U_3859
ppm

. 2182
. QRS@
27.67

2215

@145

I.C Pass
. 102G
- 12Q0

PPm
H. 2@79

. BAaz4H

3a. 25

H. a@9e
H. @26z

LC High
. Q@S0
-. POS@

H. d@as
. QA4

LC High
. QRSe
- QOSQ

page

ppm
H. @29 @
. Q067
74.59

H. @137
. QR4S

LC High
. Q@S2
-. QOSQ

W_2079
Ppm
H. @112
. 0QE8
24.91

H. 2132
. A9z

LC High
.a1o0
~. 0100



Analysis Report

IntStd
Mode
Elem
Wavlen
Avge
SDev
%*RSD

1
#Counts
Sc

361. 384
724374
9695. 141
1. 338416

717519
73122@

Blank Sample

2
Time

1@22@
. GRADBAR
. AQQQQAR

1
1 adad

-

3
NOTUSED

10045

@1/19/04 Q4:26:43 FM

4
NOTUSED

S

NOTUSED

&
NOTUSED

page 3

7
NOTUSED



Analysis Report

Method: DAILY1

Run Time:

Comments

Mode: CONC Corr.
Elem Ag3z8a
Units ppm
Avne . 2@z
SDev . ARA3
%«RSD 1@7.6
#1 . AR5
#z . Q@1
Errors LC Pass
High . QASR
L.ow -, QTR
Elem Ca3179
Units ppm
Avpe . Q248
SDev - QA9
#RSD 3. 659
#1 . D254
#Z . Q241
Errors LC Pass
High . ASAQ
Low -. BSGA
Elem LLas@Bée
Units ppm
Avge . 2028
SDev . Qa3
*RSD 38.97
#1 L0014
#H - QA6
Errors LC Fass
High . QASQ
L.ow -. 3A52
Elem NiZ2316
Units ppm
Avge . 2Qd4
SDev . 2308
%RSD b7, i 2
#1 . ARA9
# -. Qaaz
Errors LC Pass
High . QASA
Low -, QA5a
Elem Sc3613

@1/19/7a4

Sample Name:

16:24:53
Factor:

Al30ez
ppm

. BRQ7
. QRS
78. 8@

. Qa1
. Qa3

LC Pass
. ASQQ
-, A5

CdE2ees
ppm

. @201
. @01
81.96

. BB
. QA

LC Pass
. Q2SR
-, ASa

Li67@7
ppm

. dQOE

. Q@a1

34. 68

. Q2B
. BRa3

LC Fass
. 2052
-. BA5A

P 17882
ppm

. Q@76

L0011

14. 0@

. 2884
. 2068

LC Pass
. Q12
- 100

196@/1

As189@

ppm

-. 0014
. DORE
17.@9

—-. 2316
-. aa1e

LL.C Pass
« QASR
-. 3ATA

Co2&86
ppm

. Q@41

. Q@B

4,158

- 242
. GRac

LC Pass
. QASe
-, AASA

MgE79@

ppm

. QQ6®
. Q2D
L2317

. 2060
. a2ed

LC Pass
. QEQa

NOCHECK

19e@/2

pbw~R19EZ pgSe—ac8

B_&496
ppm
L0111
. Q@17

15.15

. @123
. 2299

LL.C Fass
. ASQR
-, AS50R

Cree77

ppm

~. Q@1
. QQB2

295. @

—. DB
. @2l

LC Pass
. QASA
-. QA5Q

Mn2576

ppm
. Q@@ 1
. @221
43. 0@

. Qaas
. el

L.C Fass
« QTG

NOCHECK

Siz881

Ba4934
ppm

. Q@7

. QQ@3

44,51

-8A1a
. @25

I.C Fass
. QASA
-. QA5A

Cu3za7
ppm

. ARz

. Q2a1

61.58

. QA4
. ol

LC PFass
. QA5
-, QASR

Moc@Z@

Fd3404
ppm

. 2028

. QRS

59. 66

. QRasS
175 B

LC PRass
. AA5Q
-, BASR

Fbaze

Operator:

Be3130
ppm

-. 00R1
. DORD

&.834

—. QAR
-. @l

IL.C Fass
. QSR
-, QRS2

Fe2714
ppm

. 0238

. Q234

89. 85

. QRez
. a1 4

LLC Pass
. 250

NaS889
ppm

. 3299
658. 8

-. 0085
. BRAS5

LC Pass
. A5QQ
- ASDS

5_182@
ppm

H. az@1
. 0@19
9. 483

H. 2214
H. @187

L.C High
. 0100
-, 010@

Sei%6

page

RiZ230
ppm

-. QOQ4
. Q2@

566. 3

-. 2218
a1l

LC Pass
. QASG
- o BAS@

K_7664

ppm

-. @133
. 2844

634.7

—. @730
. B464

LLC Fass
. QLA
-, Q12@

Sn1899



Analysis

Units
Avge
SDev
%RSD

#1
#

Errors
High
L.ow

Elem
Units
Avge
SDev
%*RSD

Errors
High
l.ow

Elem
Units
Avge
SDev
%»RSD

Errors
High
L.ow

Report

%*R

96.58
.61

. 6348

96. 14
97.a1

NOCHECK

Srazl1s
ppm

. Q204
. @Al
38.83

. 2BAS
- 2063

LC PRass
. DASY
-. QA5G

Y_371@
ppm

. Q@4
. 0@ 1
41, 44

. QA5
. 2202

LC Fass
. AASA

ppm
.A@11
. Q03

23. 88

. 2213
. B9

NOCHECK

Th837
ppm

. 0025
L0015

59. a2

. BA35
L2115

LC Pass
. Q122
—-. 2100

In2oeZ
ppm

L Q1S

. QAQ3

17.39

o017
. Q013

LC Pass
. QASR
- QAT

ppm
. QBRE
. Q@ER
852, 7

—. 2812
. aale

NOCHECK

Ti337e
ppm

. QD6

. Q206

104. 4

. BR1a
. @Rl

LC Pass
. QASH
-, QASA

Ir3496
ppm

. 28

. Q04

5@. 71

. QRS
.2a11

LC Fass
. QASA
-. QSR

B1/19/84 @4:29:20

ppm
. Q064
. QRS
8.@74

. Rea
. @ae7

LC Fass
. Q100

T119@8
ppm
H. @171
. 0085
49, 4@

H.@a112
H. @231

LC High
. 2102
~-. 0100

ppm
. D@9
. Q@19

ey
Rz, 2

- QA3
—. Q@Q4H

LC Fass
. QA3
- AAZA

U_3859
ppm

. D264
.@123
46,83

@176
. @351

LC Pass
. 122
-. 1Q0a

(10047

P

. 2225
aaiz

fo e
L
E.‘J
~

—. Q203

LC Fass
. AATA
—. QAT

v_2924
ppm

. 2004
. 20QQ
. 401@

. a4
. QA4

LC Pass
. AA5R
- AASQ

page 2

ppm
. Q014
. Q26
195.5

-. Q@S
. A3z

LC Pass
. AASR
- AAER

W_g@a79
ppm

. QQ63
. Q@3S

55.91

. aR38
. 2288

LC Pass
. A1Qa
-, A10@



Analysis Report

IntStd
Mode
Elem
Wavlen
Avge
SDev
#*RSD

i
*Counts
Sc

361. 384
724896
4628. Q14
. 6384379

721624
728169

HU

Time

1aaa@
» BRAADRQA
. 20O

10
1@

-

3
NOTUSED

(110048

@1/19/@04 A4:29:20 FM

4
NOTUSED

S

NOTUSED

&
NOTUSED

pange 3

-
NOTUSED



110049
Analysis Report R1/19/04 @Q4:34:208 M page 1

Method: DAILY1 Sample Name: lcsw—-R19EZ Operator:
Run Time: @1/19/@4 16:29:32

Comment:

Mode: CONC Corr. Factor: 1

Elem AQ3286 Al13082 As189@ B_=2496 Ba4934 Be3i3@ Bizz3a
Units ppm ppm ppm ppm ppm ppm ppm
Avge . @468 1.9@3 1.94@ . QR6S 2. 0@9 . 2488 -. @11
SDev . QORS . Q2R . 228 .0218 . @06 . 2QRR . Q044
%RSD 1,052 .Qa77 . 3889 6. 85 . 2742 . @778 419.9
#1 . Q465 1.9@23 1.945 . 2278 2. 00S . 2488 -, @042
#2 . Q472 1.903 1.934 . QRS3 2.013 . @489 . Qa1
Elem Ca3179 Cdazes Co&286 Crae77 Cu3247 Fe&714 K_7664
Units ppm Ppm ppm ppm ppm ppm ppm
Avge 19. 24 . Q473 . 4759 . 1884 . 2454 . 9635 16.58
SDev . Q@ . dQa1 .Qa11 . Q0@6 . Q025 . QRZQ .1
%RSD . 00@1 . @993 . 2358 . 3172 L2111 . 2054 . @867
#1 19. 24 .Q471 . 4767 . 1880 . 2450 . 9649 16.59
#2 19. 24 . Q47a L4751 . 1888 . 2457 . 9621 16.57
Elem La4aae Li&7@7 MQE79@ MnES576 Mo2@Ee Na5889 Na33az
Units ppm ppm ppm ppm ppm ppm ppm
Avge . QRR -. 2Q@1 19.65 . 4876 . Q01 26.@7 16.88
SDev . @221 . @0a3 .23 . AQ@4 . Qad1 . Q4 . 56
%RSD 39. 02 385.5 . 1672 . Q758 5.478 . 1513 3. 303
#1 . Q2R3 ~-. Q223 19.63 . 4878 . @16 26. 1@ 16.49
# . QOQZ . qo@a1 19.67 . 4873 . Q014 26. 05 17.87
Elem Ni2316 F_1788 2203/1 2e03/e Fd34@4 S_18z0@ Shoe8
Units ppm pPpm Ppm ppm ppm ppm ppm
Avoge . 4707 . Q0SR . 4788 . 4851 -. 2211 L0132 . 4824
SDev . QBQ7 . @140 . Q0S8 . QQ@9 . QRD4 . 2096 . QR3O
%RSD . 1469 279.9 1.217 . 1878 38.47 78. 72 L6176
#1 L4712 ~-. @49 . 4747 . 4858 -. Q@14 . @192 . 4803
#2 . 4702 . @149 . 4829 . 4845 -. @028 . Q0S4 . 4845
Elem Sc3613 196@/1 196@/2 5i2881 Fb2ad Sei96 5n1899
Units %R ppm ppm ppm ppm ppm ppm
Avge 91. 4@ 2.@11 2. Q@46 . @138 . 4825 2.@a33 . QRQ4
SDewv .62 . 0@1 . 203 . 0010 . 2013 . Q3 L2013
%RSD L6745 . 2689 . 1537 7.225 L2765 . 1857 335.9
#1 9@. 96 2.012 2. 049 @131 . 4816 2,234 . @213
#2 91.83 Z.Q12 2. 044 .@145 . 4835 2.@31 -. Q0G5
Elem Sr421s Tha837 Ti3372 T119@8 u_3859 V_Z924 W_2a79
Units ppm Ppm ppm ppm ppm ppm ppm
Avge . QD@ ~-. @021 . Q6 2,217 ~-. @331 . 4778 . 2056
SDev . QRRQD . Q0Q3 . QR@3 . Q24 . QRE7 . QQ2E . QOQ3
%RSD 2.165 12.61 56.9@ 1.196 2. 11 . a362 4, 401
#1 . QRaE -. QA3 . dQa4 2. 000 -. 284 . 4777 . DRS8
#2 . QRRZ -. QR . @Q29 2. 034 -. 2378 . 4779 . QRS54



10050

Analysis Report B1/19/84 Q4:34:08 M page &

Elem Y_371@ In2@6z Zr 3496

Units ppm pPpm pPpm

Avge —. B2 . 4695 . BRAS3

SDhev . QARR . a4 1 . 2064

%“RSD 1235, 7 . 8647 121.8

#1 -. @aal - 4724 . @aa7

#2 — o B2 - 4666 . 2298

IntStd 1 el 3 4 S 1) 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc - - - - - -
Wavlen 361.384% - - - - - ——
Avge 686052 iaaaa - - — — -
SDev 46@1.851 .|Q0Q2Q030 —-— - - - ——
%RS8D . &7@7729 . Q0QQ20 - - - - -
#1 682798 1 31@ua - - - — -

H#z 689306 pRrridrdry] - - —_— - —



710051

Analysis Report 21/15/904 @4:39:08 FM page 1

Method: DRILY1 Sample Name: 239636 Operator:
Run Time: @Q1/19/@84 16:34:19

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag3z8a Al3@8s As189@ B_Z496 Ba4s934 Be313@ Biz&ze
Units pPpm ppm pPpm ppm ppm ppm ppm
Avge . Q2R3 L21as . Q@44 L2215 . Q@61 -. Q2@ -. QQQA3
SDev . QRS . Qa7S . 045 . QR@7 . 0229 . Qa1 . Q@1
%RSD 156.9 71.78 123, 3 3.194 47.55 379.@ 369.8
#1 . 207 . @158 L Q0TS N el . @81 . 021 -. @12
#e -. Q2@ . Q@51 LQniz Q211 . Q@42 -. Q@1 . DORS
Elem Ca3179 Cdazes Co2286 Crae77 Cu3za7 Fe2714 K_7664
Units ppm Ppm ppm ppm ppm ppm ppm
Avge 2. 086 . Q2DQ . RRS3 . Q@R QRS ~-. Q083 1@. 9
SDev Q12 . 0@a1 L0011 . Q@4 .q01@ .oa71 .28
%RSD . 4746 459, 7 2. 36 239.3 63.87 85. 55 . 7328
#1 2.093 . Qa1 . Q@61 . QQQS . oaze -. Q33 1@. 96
#e 2.@879 -. Q@1 . 0B45 -. Q@21 . Qa8 ~-. 2133 12, 84
Elem Las@8e Lie7@7 Mga79@ MR2sS76 Mo2@z@ Na5889 Na33ez
Units ppm ppm ppm ppm Ppm PPm ppm
Avge . QaR8 . Qa@a1 12.85 . 0R16 . BOQE 5113.8 125.1
SDev . 2002 . Q2R .21 . QRa7 . QQA3 75.3 2.2
%RSD 23. 62 173. 1 . 1251 44,28 53. 33 66.18 1.737
#1 . Q229 ~. Q22 12. 84 . QB2 . QB4 167.@ 123.6
#e . BQB7 . Q03 12. 86 0Bt . Qa8 S60. 53 126.6
Elem NiZ231é F_1782 2ee3/1 2ees/e Fd3484 S_18zw Sbaees
Units ppm ppm ppm Ppm ppm ppm ppm
Avge .QB14 2.239 . 046 . Qa3 ~-. Q@2 23.76 . 0Res
Shev . Q06 . Q42 . Qe . Q23 . QRQ9 .01 . @az8
#RSD 45. 88 1.857 4,830 78.13 1118a. . Q466 111.5
#1 . 2219 z.21@ . Q048 . QQ46 . 0Qa6 23.75 . QR4S
#2 . 2Q12 2.269 . Q45 L0213 -. Q@6 23.76 . Q00S
Elem Sc3613 196/1 196@/2 sizasi Fbzza Se196 5n1899
Units %R ppm ppm ppm ppm ppm pPpm
Avge 94, 36 . Q129 . @118 . 2359 . Q@3S LA115 . Q070
SDev .13 . BRES . D@33 . 0214 .QB16 . 232 . Q217
%RSD . 1424 22.97 27.56 . 5825 45.96 26. @8 24,35
#1 94, 26 . 0127 L0141 . 2369 . Q@47 @137 . Q28
#2 94. 45 . QQ9E . QA9s . 2350 . QR34 . @294 . @258
Elem Sr4z1s Th2837 Ti337& Tii9@8 U_3859 V_2924 W_2a79
Units ppm ppm ppm ppm ppm ppm ppm
Aivge L0213 -. Q@23 . Q7S @130 -. @316 . 0@11 . Q@62
SDev . QQQQ . Q@14 . Q0R3 La1ze . Q@94 . D28 . Q219
%RSD 2.591 57.9@ 55. 44 93. 8@ 29.77 76. 02 31. @4
#1 Q213 -. Q@33 . QQQ7 LRE17 —. D249 . @17 . QR75

#2 Laale —. 214 . QRa3 . 2B4 4 -. 238z . ARRS . 2248
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710053

Analysis Report B1/19/@4 Q4:43:53 FM page 1

Method: DAILYI1 Sample Name: 239637 Operator:
Run Time: @1/19/@4 16:39:11

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag328e Al308s Ns189@ B_Z496 Ba4934 Be3132 Bizz3a
Units ppm ppm Ppm ppm ppm ppm ppm
Avge . Q023 . Q@89 . Q@14 . Q375 .Qa1a —-. QRa 1 -. QBQ6
SDev . QRRS . 2281 . 2212 . 0203 . QB3 . aoa1 . Q@21
%RSD 183.9 91. 42 7@. 37 . 6588 3. 69 129. 6 321.8
#1 . Q@7 . @146 . 0021 .Q373 Lo212 ~-. BRDR . Q28
# -. Q01 . Q@31 . Q@7 . @377 . aaa7 -. Q0Qz ~-. @01
Elem Ca3179 Cdzaes Co2286 Crae77 Cu32a7 Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge . 6487 . 201 . 2349 ~-. QA4 . QROS . 2488 24. 11
SDev . @281 . Q2@ . QR .l . 0@l . Q@6 .22
%RSD 1.244 12.13 4,411 Z21.89 13. 69 1. 296 .9114
#1 . 6544 . 2001 . Qa5 -. Q0QS . Q205 . @492 24,27
#2 L6430 . Q@@L . 2248 -. QBA4 . Q26 . 2483 23.96
Elem Laasd8e Lie7@7 Mg279@ MREsS76 MoZ@Z@ NaS889 Na33e&
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q10 . qaoe . 3784 . QR4 . Q243 S61. 42 176.2
SDev . Q0RS . Q203 .2313 . QB2 . Q2R 3.1@ .3
%RSD 46, 47 144, @ 8.z8a 27.79 1.@35 5. @54 . 1800
#1 L0213 ~. QADQ . 4005 . QAR5 . Q@43 S563.61 176. @
#e . doa7 . QR4 . 3562 . Qa3 . QB43 §59. 22 176. 4
Elem NiZ316 F_1782 2eu3/1 zees/e Pd3404 S_ 1820 Sbaaes
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q28 6. 44Q . QAR5 . Q226 -. Q29 31.37 . QR4
SDev . QROS . 025 . paa1 . Q14 . daoe . B4 . Q@26
%RSD 62. 82 . 3808 19.33 53. 28 25. 10 1288 664. 0
#1 . QB4 6. 458 . Q@6 . 2A36 - Q211 31. 34 . qRze
#2 .0a11 6. 423 . QR4 . 2R216 -. 0028 31.40 -, 2014
Elem Sc3613 196@/1 196@/8 5igaesi Fb2zd Se196 Sn1899
Units %R pPpm ppm ppm ppm ppm ppm
Avge 93. @9 . @241 . QQQ3 . 3935 . @219 .oa1e . Q@17
SDev 1.18 . 0014 . B35 . 0B36 .01 . 28 . Q012
%RSD 1.27@ 32.71 1155, . 9234 5@. 39 176.2 59. 38
#1 92. 26 . Q251 . 2228 . 3961 . Q@26 . QA36 . 0025
#e 93.93 . Qaze -. Qa2 . 3949 . Q@12 -. QRQ4 . 0Q1Q
Elem Sraz1s Thae37 Ti337&2 T11928 uU_3859 V_E924 W_&a79
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q028 . @227 . QA6 . @28 -. 366 . Qa3 . @48
SDev . DOQR . Q@za . Qaaz . QB7S . aoe1 . Qa1 . Q@7
%RSD 2. 836 75.57 58. 28 93.96 5. 685 48.61 14,11
#1 . Q@AY . Q41 . Qa3 .@133 -. 3380 . QR4 . Q@43

#2 . B8 L Qa1 . 228 .27 —. @351 . daaz . 2ASZ
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(10055
fAnalysis Report Q1/19/04 A4:48:44 FPM page 1

Method: DAILYI1 Sample Name: 239637s Operator:
Run Time: @1/19/@04 16:44:03

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag3z8@ Al3a8z As189@ B_2496 Ba4934 Be313@ Bizz3e
Units ppm ppm ppm pPpm ppm ppm ppm
Avge . Q49 1.926 1.985 . Q4Q6 1.924 . 2508 -. QQAE
SDev . Q0R3 . 005 @11 . Q2R3 .218 . QRag . QA7
%RED . 5966 . 2665 L5313 . 7362 .9593 .8511 424, 3
#1 . Q495 1.930 1.977 . 2428 1.911 . Q505 . Q2R3
#2 . 049Q 1.923 1.99& . Q404 1.937 LA511 -. Qa@a7
Elem Ca3179 Cdazes Co2286 Craa77 Cu3za7 Fel2714 K_7664
Unite ppm ppm ppm ppm ppm ppm ppm
Avge 2. 51 . 2489 . 4957 . 1941 . 24652 1.@47 46.76
SDev . @1 . QRQS . Qe23 . QR@s . QRas . 0@8 « 43
%RSD . D253 1.@59 . 4726 L1116 . 1905 . 7662 . 9269
#1 2. s2 . @485 . 494Q . 1939 . 2449 1. @5 47.@7
#2 2. 51 . @493 . 4973 . 1942 . 2455 1.@41 46. 45
Elem Las@se Lie7a7 Mg 79@ MnaS76 MoZ2QE@ NaS889 Na33es
Units ppm ppm ppm ppm ppm ppm ppm
Avge . QQRE . 2QQ6 20,17 . 4936 . Q@41 56@. &3 213.9
SDev . 0026 . QAR . @1 . QRRS . QBRZ 3. 4@ .1
%RSD 84. 80 34.15 . Q455 . 1094 4,439 5. 646 . Q451
#1 .Qa1@ . QOQS 2a. 17 . 4933 . QR4 562.63 213.9
#e . Q003 . 00@8 0. 18 . 4940 . QR4 §57.83 Z13.8
Elem NiZ2316 F_1782 2203/1 2E03/2 Fd34@4 5_182@ Sboe8
Units Ppm ppm ppm ppm ppm ppm ppm
Avge . 4878 7.226 . 4967 .S21@ . Q221 29. 34 . 4905
SDev . QQE9 . @97 . Q013 . Q@37 . Qa1 .14 . qoaz
%RSD . 5865 1. 346 L2675 L7417 5. 4@ . 4681 . 2479
#1 . 4858 7.158 . 4977 . 4984 . daz8 29. 24 . 49Q3
#2 . 4898 7.295 . 4958 . 5037 3 29. 44 . 4906
Elem Sc3613 196@/1 196@/2 5iz881 Fbaza Se196 5n1899
Units %R ppm ppm ppm ppm ppm ppm
Avge 93. 49 2. 034 2. 067 L4312 . 4991 2. 054 . Q031
SDev 1.23 . 226 . Q06 . Q014 Y 1=, . Qa2 .@a17
%RSD 1. 315 . 3135 . 2988 . 3884 . 4073 . @969 53. 64
#1 92.63 2. 030 2.072 . 4302 . 4977 2. 056 . 0043
#2 94, 36 2. 839 2.263 . 4328 . 5005 Z.@53 . @219
Elem Sra421s Tha837 Ti337& T119@8 u_3859 V_2924 W_2@a79
Units ppm ppm ppm ppm ppm ppm ppm
Avge . @212 ~-. 2028 . Q@7 2. 121 —-. Q225 . 4851 . QR67
SDev . 0QQQ . Q@14 . Q2R3 . Q2E . @18 . 0218 . Q@34
%RSD L6344 49.18 37.9@ 1. 045 a.1z28 . 3605 S@. 61
#1 . Q010 -. @237 . 2R@9 2. 185 - Q1 . 4839 . Q@91
#z .1 B R, ~-. 2018 . QRS 2. 136 -. Q238 . 4863 . 243
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7100357
Analysis Report @B1/19/d4 @4:53:36 FM page 1

Method: DAILY1 Sample Name: 239638 Operatoar:
Run Time: @1/19/34 16:48:54

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag3z8a Al3a8s Asi189@ B_2496 Ba4934 Be313@ BiZ&3a
Units ppm ppm ppm ppm ppm ppm ppm
Avge -. Q@1 Q233 . Q0SS . Q262 . @28z -. 2QA1 . 2Q@6
SDev . QAR . 2048 . @046 .Q0@1 . 0231 . Q21 . @218
%RSD 142.7 2@. 55 83.9z . 3353 38. 04 88. 25 31&8.7
#1 . @RO? . Q267 . 28s . Q263 L2104 ~-. Q222 -. @@RQ7
#e ~-. Q@23 . 2199 . QRE3 . Q2ee . Q2R ~-. Q2@ . @219
Elem Ca3179 Cdeees Co2z86 Crae77 Cu3za7 Fe2714 K_7664
tnits ppm ppm Ppm ppm ppm ppm ppm
Avge . 8345 ~. Q2@ . P@SS . Q@1 . QAR . B84 39.75
SDev . Q345 . Q@1 . @oal .Q@11 . Q@7 . Q243 . 45
%RSD 4,135 331.@ 1.8302 1802. 36. 26 29. 49 1.137
#1 . 8589 -. Q2@ 1 . 0055 . Qaes . QeEs . 2995 40, 26
#2 .8121 . 2@2Q . 2B56 —-. QA7 . QR1LS . 0652 39.43
Elem Las@se Lie7@7 MgE79@ MnES76 Mo2@z@ Na5889 Na33az
Units Ppm ppm ppm ppm ppm ppm ppm
Avge . aaa7 Qa1 . 4976 . Q@21 -. Q@Q3 836. 33 14@9.
SDev . QRS . Q@3 . D304 . Q29 . QERR 17. &6 3.
%RSD 72.18 Z4. 30 6.115 43.78 4, 328 47.51 . 1824
#1 . Q212 L0212 . 5191 . Q27 -. Q@Q3  548.53 1411,
# . Q2R3 . Q014 L4761 . Q@14 -. @@z  S24.12 14@7.
Elem NiZ2316 F_1782 2ees/1 zees/se Fd3404 S_18z0 S5b2e8
Units Ppm ppm ppm ppm ppm ppm ppm
Avge . BA33 7.327 .11 . R332 -. Q0G4 57.25 . DRSS
SDev L0011 . @31 . QR37 . QRQE . QBQ7 .E7 . QRQS
%RSD 32.77 . 4166 346. 4 2@, 32 193.1 . 468 8. 886
#1 . Q@41 7. 306 -. Q215 . Q@36 -. 2QQ9 56. 87 . Q0S8
# . Q@26 7.349 . QR37 Laee7 . @21 57. 24 . 2RS51
Elem Sc3613 196@/1 196@/2 sizeat Fb2z@ Se196 5n1899
Units %R ppm ppm ppm ppm ppm ppm
Avge 9Q. 4@ . QB6Q . Q@74 . 2761 . QRES . 2Q7@ . Q@67
SDev 1.13 . Qa3 . 2283 . QR4 4 . 0228 . Q066 . 0214
%RSD 1.247 5@0.18 112, 2 1.580 32. 50 94.15 21.65
#1 89, 6@ . 228z L@133 . 2792 . Q@19 @116 . Q@56
#z 91.¢c@ . @239 . 0015 . 2730 . Q230 . Q023 .Qa77
Elem Srae21s Tha837 Ti337& T11928 u_3859 V_ 2924 W_2a79
Units ppm ppm ppm ppm Pp® ppm ppm
Avge . 0023 . Q055 . 224 L2115 -. 1256 .Qa17 . Qa9
SDev . QBQD . Q051 . Q201 . Q014 . Q284 Loa17 . Q01
%RSD .176@ 9. 14 27. 32 11.93 6.693 99. 96 16. 31
#1 . QaE3 . Q@91 . QRO LQ1ES -. 1196 . QRE9 . Q1@

# @223 . 3219 . QEA4 L1035 -. 1315 . QRS . 2381
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10059

Analysis Report B1/19/24 @24:58:28 M page 1

Method: DAILYH Sample Name: £39639 Operator:
Run Time: @1/19/@4 16:53:46

Comment:

Mode: CONC Corr. Factor: 1

Elem AQ3e8e Al308z As189@ B_&496 Ba4934 Be313@ Bizz3a
Units ppm ppm ppm Ppm Ppm ppm Ppm
Avge —-. QRaZ L2155 -. B34 . Q303 .Qa12 -. QRQE —-. Q@7
SDev . 2RR2 . DRQE . Q@32 . QQBE . QRRE . 221 . Qaz7
%RSD 7@.93 1.105 95. 9@ 1.932 19.23 6&8.98 408. 8
#1 -, Q2R3 . D156 —-. 2011 . @298 Q@13 —. 021 . Q@13
#e —-. QOQ1 . Q154 -. QOS6 .aza7 . Q@12 -, QRR3 -. QD26
Elem Ca3179 Cda2es Co&286 Crae77 Cu32a7 Fe2714 K_7664
Units ppm ppm ppm ppm Ppm ppm ppm
Avge 1.591 —-. @2@1 . QR4Q ~. BQBE . 2229 . Q457 51.65
SDev . 206 . QRQ? . Q@R . Q225 . QBQ6 . Q294 .64
%RSD . 3656 17. 37 1.391 88. 64 4. 26 2@, 82 1.239
#1 1.587 -. Q2R . QR4 @ -. Q@QE Loa1e . @516 52. 1@
e 1.595 —-. Q21 . Q041 ~. QA1d . QRS . 2383 51.19
Elem La4s8e Lie7@a7 MgEe79@ MnEs76 MoZ@z@ Na5889 Na330&
Units ppm ppm ppm ppm ppm ppm ppm
Avge . QRR3 . qazy . 3553 . QRQ@7 ~-. Q0G4 §33.63 1690Q.
SDev . Q@1 . QRa3 . 2239 . DR . 2228 21.54 a.
%RSD 23.51 15.91 1.10@ 11.61 213.3 64, 06 . 4784
#1 . Q2R3 . Q@19 . 358@ . Q0R7 . Q@R 548. 86 1685,
#2 . 0034 . Qa4 . 35285 . Q2Q6 -. Q1@ 518. 4@ 1696.
Elem Ni2316 F_1782 2e03/1 zeas/e Fd34@4 5_18z0@ Sbhzees
Units ppm ppm ppm ppm ppm ppm ppm
Avge . @R@9 7.251 - QB15 .oz -. Q0Q9 59. 2@ . RS
Shev . QRQS . 041 . Q219 . 0QQ9 . 0OR3 . Q@ . 20Q8
%RSD 57.89 . 5652 125.9 41.028 29. 56 . Q2@3 32. 15
#1 Loa1z 7.282 -. Q@29 . aaz8 -. Q@11 59. Q@ . QA3R
#2 . QBOS 7.28@ -. aQaz . Q016 -. Qa7 59. @@ . Q2@
Elem Sc3613 196@/1 19e@/2 5izes1 Fb2za Se196 Sn1899
Units %R ppm pPpm ppm ppm ppm ppm
Avge 87.74 . QRE8 ~. QQQ7 . 38@4 .Q01@ . 2018 . Q243
SDev . 24 LQ117 . Q2R3 . @RQ7 . 202 . @37 . Q@R3
%RSD . 2789 173.@ 41.66 . 1846 4, @79 206.6 6. 059
#1 87.91 -. Q815 -, Q0AS . 3799 . @229 ~-. Q208 . QA4S
#e 87.57 . 2150 -. Q@Q9 . 3809 .Qa1@ . 0044 . Q041
Elem Sr4z1s Th2837 Ti3z7a T119@8 U_3859 V_E924 W_2a79
Units ppm Ppm ppm Ppm pPpm ppm ppm
Avge . D@34 . R4S . Q229 . 0061 ~. 1177 -. QQBZ . 0218
SDev . QRaQ .0@a11 . Q@@ . Qa2 . Q231 . qoa7 Q@13
4RSD . @795 24, 42 6. 324 32.23 2. 655 321.@ 68.64
#1 . QR33 U e . Q2Q9 . QR7S -. 1154 1 o . @@@9

#2 . QA34 . BA37 . Qans . 2247 -. 11959 —. QBR8 . 3027
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(10061
Analysis Report D1/19/24 @3:03:22 PM page 1

Method: DAILY1 Sample Name: Z39746 Operator:
Run Time: @1/19/@4 16:58:38

Comment:

Mode: CONC Corr. Factor: 1

Elem An3z8a Al3Q8z As189a B_2496 Ba4934 Be313@a Big&aza
Units ppm ppm ppm ppm ppm ppm ppm
Avge ~-. Q0Q3 . RQES7 -. QQ1E . 2879 . Q@9 -. 00Q1 -. aaz8
SDev . Q@12 L2103 L0215 . QA0 . Q2Q1 . Q@1 . Q@16
%RSD 322.9 49,15 126.8 . @Rzl 9.@39 128. 4 S56. 28
#1 . QRQ4 . @330 ~. QREZ . 2879 . 0Q1@ - QAR -. Q@17
#e -.001@ . 8184 -. Q2@ . 0879 . 22Q9 -. QOQQ —-. @239
Elem Ca3179 Cd2zes CoZ286 Cra677 Cu3za7 Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 6.243 —-. QQAZ . DR4D -. Q@34 .0@11 . 2855 8.841
SDev . @32 . 2Q@a1 . Q2@ 1 . Q@R3 . pRRE . Q@39 . @79
%RSD . 5186 44,54 3.174 65.67 17.94 4,574 . 8919
#1 6. 266 -. Q@R . a4y -. @Rz Q10 . 0883 8.897
H# 6. 220 -. Q@23 . @39 ~. 2026 L2012 . 2828 8.785
Elem Lasdae Lie7a7 MQ279@ Mn2s76 Mo2@z@ Na5a89 Na3zaz
Units ppm ppm PRM pPpm ppm ppm Ppm
Avge . Qa1 .oa17 5. 057 . 0QQ3 -. QRS 558. 21 S512. 2
SDev . Q@14 . QQRZ . 0Q4 . QRQR . 0Q1d 9. @4 6.9
%RSD 1755. 9. Q45 . 2886 . 6240 191. 1 15.54 1. 344
#1 . @211 . Qa16 5. 6@ . Q2Q3 . Q22 S564. 6@ 517. 1
#e ~. Q@Q9 .oa18 5. 054 . Q2Q3 -. 201z S51. 81 S@7. 4
Elem NiZ231i6 F_1782 2203/1 zees/se Fd3404 S_18z0 Sbaees
Units Ppm ppm ppm ppm ppm ppm ppm
Avge L QR1LE 1.683 . 2076 . 0298 -. 0018 8.532 . 214
SDev . 001 . D44 . Q33 . 0229 0011 . 128 . Q051
%RSD 5. 861 2.593 43.18 9.@33 62,62 1. 504 379.1
#1 Qa1 1.713 . @299 . @104 -, a01a 8. 62e . QRS
#e .QQ12 1.652 . Q253 . 2RoZ —-. BQ26 8. 441 -. Q223
Elem Sc3613 196@/1 196@/2 sizast Fbza@ Se196 5n1899
Units %*R ppm ppm ppm ppm ppm ppm
Avge 89. 49 . @251 —-. QA3E L4717 . Q291 -. QQQ4 . @a47
SDev 1.24 . Q@43 . QOR6 . QB6E . Q17 . 0211 . Q@
%RSD 1.391 83.9% 17.84 1.397 18.55 264. 1 46.11
#1 88.61 . 2282 —-. QA36 . 4764 L2102 . 00a3 . QR6E
B 9Q. 37 .ozt -. Q@28 4671 . @279 -. @11 . D@3
Elem Srazis Th2837 Ti337& T119Q8 u_3859 V_2924 W_2@79
Units ppm ppm ppm ppm ppm Ppm ppm
Avge . 0a52 . QB24 L2211 LQ133 -. 2429 ~-. D@RA . Q@
SDev . QQQQ . QR4 Q@1 . @288 . Q200 . QAR . 0014
%RSD . 1292 19.21 106.2 66.55 48. 82 . 1554 7@. 49
#1 . QOSE . QRE@ . QRQZQ . QB7@ -. B268 -. Q@A . QR3]
# . a5z . QRE7 . Q2R3 L2195 -. R5SR -, Q2R . 2212
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(110063

Analysis Report B1/19/@4 @5:08:13 PM page 1

Method: DAILY1 Sample Mame: Z239746d Operator:
Run Time: Q@Q1/19/@4 17:03:3@2

Comment:

Mode: CONC Corv. Factor: 1

Elem Ag 38 Al3082 As189@ B_&496 Ba4934 Be313@ Bigz3a
Units ppm ppm ppm ppm ppm ppm ppm

Avge . QB3 . 0398 ~. Q@Q7 . 2898 .QR1Q ~. Q1 . @79

SDev . Q@41 .@198 . Q069 . QRER . @2a1 . Qaoat .@114

%RSD 128.8 49.69 967. 1 2. 207 8. 682 6£7.83 143.8

#1 . Q061 . 2538 . Q@41 L2912 .Q@11 -. Q@R .216@

# . Q003 . Q258 ~-. 2056 . @884 . Q2@9 ~-. @@l —-. QaQ1

Elem Ca3179 Cdzees Co2z86 Cr2677 Cu3za7 Fe2714 K_7664

Units ppm ppm ppm ppm ppm ppm ppm

Avge 6.186 . QRRa7 . @247 -. QRA3 . Q@36 . @933 8. 625

SDev . Q35 . Qa1 . daay . Q226 . QRQS . Q087 . Q30

%RSD . 5709 142. 1 2. 600 197.3 13. 5@ 9. 329 . 3435

#1 6.211 L0014 . Q48 . Qa1 . @039 . 2994 8. 646

#Z 6.161 . Q2R . DB46 ~. Q@7 . @033 . @871 8. 604

Elem Lasdse Lie7@7 MgE79@ Mn2S76 MoZ@sa NaS889 Na33ez g
Units ppm ppm ppm ppm Ppm Ppm ppm |
Avge . QR34 .Qa17 5. @17 . Q003 . QROS 857. &4 499, 6 ;
SDev . Q338 . QBR2 .33 . @oa1 . 2208 9. 60 2.3 i
%RSD 112.3 12. 39 . 6604 41.33 177.3 16.76 . 4524

#1 . Q06 1 . QRS 5. @40 . Q2R3 LQa11 S64. 03 Sa1. 2

#e . Q@a7 . 218 4,993 . Q2R -. @Ra1 SS5@. 46 498. @

Elem Ni23ie F_1782 2203/1 2e03/e Fd34a4 S_18:z@ Sba@es

Units ppm ppm ppm ppm ppm ppm ppm

Avge . QA1 1.614 L2197 . 2094 -. QQ2S5 8. 224 L2111

SDev . Q0Q3 . 025 . Q231 . Qo8 . QRRR 215 @123

%RSD 27.99 1.573 28. 86 29.5@ 1.632 L1772 11@.5

$#1 .Qa11 1.632 . @08s .Q114 —-. QQQ5 8.214 . 2198 ,
#2 . 2208 1.596 L1329 . 0075 ~-. Q@RS 8.234 . QR4 |
Elem Sc3613 196@/1 196@/2 sizasl Fbaed Se196 Sn1899

Units %R ppm ppm ppm ppm ppm ppm |
Avge 9@. 64 . Q075 -. Q@21 . 5063 . 2298 .Qa11 . Q0S3 %
SDev 2. 06 . 2QEE . Q216 . Q063 . 2p@8 . QB4 . Q255 !
%RS8D 2. 269 z8. 8e 77.7@ 1. 244 a.316 33.14 1@3.9

#1 89. 19 . 22902 -. @233 . 5108 . 3124 . Q329 . 0@91

#2 92. 1@ . QR6Q ~. Q@9 . 5019 . Q@93 . Q014 . Q014

Elem Sr421s Thaa37 Ti337& T11908 U_3859 V_2924 W_2a79

Units ppm ppm ppm ppm ppm ppm ppm

Avge . D55 ~. 2023 . a0z .@113 —-. QB4 . QAR . QR6R

SDev . @Rz . QRQ3 . QR24 . Q54 . Q6SQ . @oa3 . 0104

%RSD 3.211 116. 4 187.6 47.94 15380. 151.3 173.6

#1 . QD56 -. Qa1 . Q239 Q152 . @456 . BQ@s Q134

#H . D@54 —. @025 . QAR5 L BA7S -. Q464 -. QARG —. BA14



Analysis

Elem
Units
Avge
SDev
%#RSD

IntStd
Mode
Elem
Wavlen
Avge
SDev
%RSD

Report

Y_371@
ppm

. QRQ@
. 0@
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i
*#Counts
Sc

361. 384
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15412.81

o g ey

6695a9
69136

In206
ppm

. 2169
. 0QQ4
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a7z
al66

n

Time

1aaaa
. BA2QD20
. aRaGaae

1 300a
12@a@

Zr3496
ppm

. 0@71

. 0QQ7

9.618

. Q@66
. QA75
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10065

Analysis Report OQC Standard @1/19/04 @5:17:06 PM page 1
Method: DAILY1 Sample Name: icv/ccv Operator:
Run Time: Q@Q1/19/@4 17:1Z:21
Comment:
Mode: CONC Corr. Factor: 1
Elemnm An3z8a RlIasz Rs189a B_=Z496 Ba4934 Be3l 3@ BizZZ3a
Units ppm ppm ppm ppm ppm ppm ppm
fivge . 9682 9.9%6 5. 309 4,808 ia. a7 i.2a21 S. 362
SDev . 2029 .27 .17 1) . B32 .31 . A1 . AZ6
%ARSD . 2956 - 2757 . 1134 6621 . 1253 . 1069 . 4836
#1 . 9676 9.975 5. 384 4,786 1. @8 1.@21 5. 38@
#Z . 9689 9.937 S.313 4,831 1@, @6 1.@a2z S. 343
Ervors QC Pass QC Pass QC Fass QC Pass QC Pass QC Pass QC Pass
Value 1. aaa 14, @@ S. 6 S. Q@ 1. aa 1. aqa S. Q@
Range 1@, aa 1@. 22 14, 22 14, @4 1. @@ 14, Q@ 1@, @@
Elem Ca3l79 Cdae65 Co2z86a Cra6e77 Cu3za7 FeZ2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge ca. 58 1. 024 S. 25 2. 417 Z. Ag6 1@.47 19. 44
SDev . D4 . QA .A13 . RS P17 1 .25 . @9
%»RSD . 1952 . Q493 . 254 L2321 . 2387 . o138 « 4533
#1 2a. 55 1.823 5. @16 Z2.013 2. 039 13,43 19, 5@
# Za. 61 1. 224 S. 034 . 2@ . a3 1@. 5@ 19. 38
Errors @QC Fass QC PFass QC Pass QC Pass QC Pass QC Pass QC Pass
Value Z@. a2 1. @aa S, QR =. Qe =. Q2 1@, @@ c@. 4
Range 1@, 22 1@, 2 14, Q@ 1G4, @ad 14, 62 14, @& 1@, @i
Elem La4asge Lie7@7 Mg=79@ MnZS76 Moz@z@ NaS889 Na33az
Units ppm ppm ppm ppm ppm ppm ppm
Avne 4,923 4.917 =@, 42 i.a38 9. 175 G41.68 8. 19
SDhev 314 . 345 . 14 . QA4 . B35 .28 23
#RSD . 2866 .9197 . Q86 . 3389 . 6693 . 6799 . 8228
#1 4,933 4,949 2. 40 1.@36 S.15@ (41.88 =8.35
#2 4.913 4.88% 2. 43 1.a4Q 5. 199 G41. 48 =28. 03
Ervors QC Fass QC Pass QC Fass QC Pass QC Fass ac Fail QC Pass
Value 5. QQa 5. QG 20, aa 1. 20@ 5. ada 3. 2@ S0, Q@
Range 1@, 2@ 14, @2 1@, 22 14, 2@ 12, @2 14. @@ 1. 2@
Elem NiZ316 1782 2203/ cER3/se Fd34@4 S_18z@ Sbheaes
Units pPpm ppm ppm ppm ppm ppm ppm
Avpe S.a1@d S. 466 S. 128 S. 152 . 9730 1.@36 1.@4%
SDev . Az . aag . 854 . 854 . Q43 .13 . Qa7
%*RSD . Q376 . 1381 1.a51 1.@47 . 4459 1.259 . 6547
#1 S.312 S. 461 Se 166 S.114 . 9699 1.@45 1. 24@
#2 5. 089 S. 472 S. 9@ 5. 191 .9761 1.4z 1.@49
Errors QC Pass QC Pass NOCHECK NOCHECK acC PFass QC Pass QC Pass
Value 5. aQa 5. Q2 i.Qa@ 1. QQaa 1. 2@
Range 1@, @ 1@, da 14, @2 1@, @@ 13, @
Elem Sc36l13 196@/1 196/ Si1z881 Fbzz@ Sel96 Sn1899



Analysis Report

Units
RAvge
SDhev
%RSD

#1

#2

Evrvors
Value
Range

Elem
Units
Avge
SDev
%#RSD

#1
#2

Evrors
Value
Range

Elem
Units
Avge
SDev
%#RSD

#1
#2

Ervors
Value
Range

%*R
9@.99
.12

. 1288

91.@7
98.91

NOCHECK

Sr4g1s
ppm

5. 180
. DES
. 4855

QC Fass
5. a2
1@, a@

Y_3710
ppm

5. D@
. Q@4
. 3850

5. 083
4.997

GC Pass
5. 2a0
1a, a4

GC Standard

ppm
5. 579
.@71
1.279

Ulg
o0 o
o O
105 )

NOCHECK

The837
ppm

1. 027
. 2@
. 2847

1. 626
1. 228

QC Fass
1. @dad
ia. o

In2@6s
ppm

1. @31

. Q@8

. 7829

1. 025
1.@36

QC PFass
1. a2
ig, a@

Ti337
ppm
5, 061
. Q@3
. 0576

ra

5. 064

S. 0359

GC Pass
5. 220
1@, Q@

Zr3496
ppm
4.919
. @39
. 8@17

4.891
4,947

GC Pass
5. aaa
1a. aa

GC Pass
5. 002
1@, @@
Ti19@8

5. 308

La1a7
1.12@

- 9446
- 9597

GC Pass
1. 0aa
1@, aa

10066

@1/19/@04 @5:17:06 FM

05. 871
Q5. 889

QC Fail
S. g
1a. aa

W_2a79
ppm
1.@35
.0
2. 790

1.215
1. 256

QC Pass
1. @@
1@, Q@



Analysis Report

IntsStd
Mode
Elem
Wavlen
Avpe
SDev
%#RSD

1
*#Counts
Sc

361. 384
683042
864.7916
. 1266089

683653
682430

QC S8tandard

o

Time

1o
. QR2A0RG
R dvddraelrg

1 0@
l1agaa

-

3
NOTUSED
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10068

Analysis Report Blank Sample R1/19/04 @35:24:02 PM page 1
Method: DAILY1 Sample Name: icb/cchb Opevrator:
Run Time: @1/19/@4 17:19:16
Comment:
Mode: CONC Corr. Factor: 1
Elem Ag3&8a Al3a82 As189@ B_=496 Ba4934 BeZ13@ Rizz3@
Units ppm Ppm ppm ppm ppm ppm ppm
Avge . 2@15 —-. Qa3 H. a2&e3 . 257 H. @136 L2313 H. a6 @
SDev . DAGS . 2128 . DAL . BRa73 . DA76 . Q2R5 . 2269
%RE8D 31.38 3977. &4. @6 8. 39 S56. 24 49, 55 114.6
#1 L2218 - a7 H. a291 . @339 H. 2192 . Qa6 H.2a1@9
#HZ .date —. Q94 . B34 . BZA6 H. a@8e . Q@9 Q211
Errors LC Pass t.C Pass LC Hingh LEC Pass LC High LC Pass t.C Hingh
High . QA5G . DS00 . BAS2 . S0 . Q252 . BASa . A25@
Low -. 2252 —. B5@2 -. 2A52 —. @S58 —. DAS52 —. DASH -. QASA
Elem Ca3179 Cdeees Coz286 Cree77 Cu3z4a7 Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q282 LA 3 H. aa& 4 . Q17 . 2027 .aial . Q4G
SDewv . Q149 . AQ29 . Q23S .2a19 L2218 L B124 . 2589
%*#RSD 52. 89 67.79 S4. 43 i11.@ 63.54 122.3 1461.
#1 . B387 .2a19 H. 2288 . B30 . B4 .2189 —-. B376
#2 . 8176 . Q@7 . aR39 . DG4 17 b . Q214 . Q457
Errors LC Pass LC Pass L.C High LC FPass LC Pass LC Pass LC Pass
High . AS2Q . @SR . 2ASa . QASA . QRSH . B2Sn . la@a
Low —-. @52 — . QS —. A5G -. QD50 —. A@5Q -, 2250 ~. 1 QG
Elem La4a8e Lie7a7 Mg279a@ MnaS76 MoZ2@za Na5889 Na33az
Units ppm ppm ppm ppm ppm ppm ppm
Avge H. a@a61 . 8249 . BE35 .2@13 H. @125 H. aSa7 L—. asSas
SDev . QA33 .17 Fedt . D152 . a8 . 2252 .3141 1185
%»RSD S54. 14 Sa. 52 64.65 59. 41 4@, 36 27. 82 198. 6
#1 H. @84 H. d@66 - D342 L2218 H. a16@ H. aea7 L-.1399
H . Q238 Q31 . A128 . @aaz7 H. @a89 . @428 . D235
Evrrors LC High .€C Pass LC Rass L.C Pass LC High LC High LC Low
High - DASH . BaSa . BSR « QAS@ . BASa - A5G0 « ASQQ
Low —. AA5@ —. QA5 -. A58 —. QA5 -. Q252 —. @501 —~. DS
Elem NiZ316 F_1782 2ea3s 1 seasse Fd34a4 S_18ca Sbaes
Units ppm ppm ppm ppm ppm ppm ppm
Avge H. a@a&7 . aa47 . dAS6 . @289 Q16 H. a12@ . (7 P
SDev . BA33 . QeS1 . 21228 . B39 . DBa4 . 2R3 . a9
%RSD 48.71 126.8 14. 39 43.71 27.87 25. 92 133. 6
#1 H. @a9a . a1z . DAGE LB116 . a19 . 18298 . Qaal
#= . dB4s 4 . BR83 . DASH . Q61 2a13 H. @141 . Q43
Evrors LC High LC Fass NOCHECK NOCHECK LC Fass LE High L.C PRass
High . ASa . 210 . AR5 @l a1
Low -. A@5a —-. 210@ -. QA5 —. 3102 ~. B12@
Elem Sc3613 19¢6@/1 isea@/2 S5izZa881 Fbzza Sel96 Sn1899



Analysis Report

Units
Avge
SDhev
%RSD

Evvors
High
Low

Elem
Units
Avge
SDev
%R5D

#1
#z

Errors
High
Low

Elem
Units
Rvge
SDev
%»RSD

#1
HZ
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High
L.ow

%*R
9z. @2
. 85

- 9269

91. 4
9. 62

NOCHECK

Sr4215
ppm

H. @a7a
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S6.27

H. 2@a98

. BRsz
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. QOSQ
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ppm
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S57.6Q

H. @294
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LC High
. D05
-. QASQ
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. dReR
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. Q024

86. 85
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. Q213
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-, D12
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ppm
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. 328

LC Fass
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ppm

. BA7 4
. Qa78
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. 3a19
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Ti337e
ppm
H. 0@74
. @036
49.15
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LC High
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ppm

H. 2132
. QR4 4
33.84
H. a1@@
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LC High
. D050
-, QASQ
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68. 49
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. G286
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I.C Pass
;R (]
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LC High
. 0A3Q
-. 2030
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ppm
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—-. 12Q3
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LC High
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ppm
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59. 08
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LC High
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ppm
H. @1Q@
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H. aa&6

LC High
. QASH
-. Q54

W_2a79
ppm

. @98
. BQES
70. 24

H. @147
. 3249

LC Fass
. D13
-, Q1@
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Standardization

Method: DAILYL
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Standardization Rpt.

IntStd
Mode
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Wavlen
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SDev
%R&D

1
*¥Counts
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Standardization Rpt.

Method: DAILY1
Run Time: @Q1/2z2/@4
Elem Ag3z8a
fivge R, B
Shev . QRasz
%»RSD . GE26

#1 . A523

#2 . A526
Elem Tii19a8
Avge L B26E
SDev . ARG
%RSD . 3454

#1 . Q265

#= . BEES
IntStd i

Mode *Counts
Elem Sc
Wavlen 361. 384
Avge 736472
SDev 9285, az@
%“RSD 1. 260744
#1 7299a6
# 743037

Standard: clp_stda
13:23:31
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. 0949 . 3785 . 3861
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& 3 4
Time NOTUSED NOTUSED
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102ad - -
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NOTUSED

196@/1
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NOTUSED
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Standardization Rpt.

Method:

Run Time:

Elem
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SDhev
%RSD

IntStd
Mode
Elem
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SDev
4RSD
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HZ
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3. 588 A5

Cale Ry rlvi )

. 3336 - B364
3. 58a& LA51a
3.597 L
5 &
NOTUSED NOTUSED

page

Na33az
L4
-l
. 6626

.@i4at
LBr4z

>
NOTUSED

1



Standardization Rpt.

Method: DAILYI1
Rurn Time: @1/22/@4
Elem B_ 2496
Avge - 39@9
SDev . AAZ9
%RSD . 7467

#1 . 5889

2 . 3932
Elem Ti337&
Avge 1.a82
SDev . Az
#“RSD . 15958

#1 1.284

i 1.@281
IntStd 1

Mode *Counts
Elem Sc
Wavlien 361. 384
Avoge 686955
SDev 497, 321
#RSD . 7143584
#1 683485
i 690425

Standard:

13:11:16

BiZa3a
. 3589
. QA4
. 6872

. 2586
. B892

 Qralridrdr]
- DRRQARA
valrlridridrdrileg

1 dAGR
1@

MozZ@dz@
. 1291
. 117

clp stdS

Blrses/04 D1:14:37 P

(10075

F_1782
. 0485
. BORE
. 45@3

. 2484
. B487

4
NOTUSED

51881
- 1276
. 2AR9
. 7451

NOTUSED

5ni899
. 1428
il 1B g
0643

. 14@7
- 1439

&
NOTUSED

page 1

Sraz1s
1.617
. A0S
. 3365

1.6
1.6

i3 =
= (o}

7
NOTUSED



Standardization Rpt. Bl/722/84 B1:17:46 FM page 1
Method: DAILY1 Standard: clp_std2

Run Time: @Q1/22/@4 13:14:47

Elem Ba4934 Be313@ Cree77 Cu3zae7 nizz1d 10076

Avge . 7A7R . 2091 . 2306 -.3811 - 63204

SDev . DAZ6 . 17 7. . QA3 . Baas . a7

“RSD . 3663 . 1197 . 1240 L0495 1133

#1 . 7088 . 2293 . 25a3 . 2813 .6199

#2 . 7R52 . 2289 - 2508 . 3812 . 6239

IntStd 1 P 3 4 5 & 7

Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc - - - - - ——
Wavlien 361,384 - — - - - ——

Avge 7a689:2 1aaaa - - - - -

SDevwv 13766.66 . Q0Q2Q0Q8 —— — o — -

%“RE5D 1.947493 .| @d@daaar —-— - -—

#1 697157 1 QA - — e

#z 716626 1@2aa e - -



Standardization Rpt. Rl/z2/04 21:21:39 PM page

Method: DAILY1 Standard: clp_std3

Run Time: @1/23/@4 13:17:56 n100%7

Elem CdEzes Co2&86 MnE576 V_ 2984 InZRes

Avge . 9349 . 2337 . 3681 . A7@3 LB641

SDev . Qa6 . 2Qa8 - AL .Gz v 1717, 243

%#RSD - 6529 - 3196 . 6555 . 2886 - 59a5

#1 . 9392 . 2342 . 3618 . Q704 . D644

B2 . 93@6 - 2332 - 3585 L A7ae . A6 39

IntStd 1t = 3 4 5 & 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc - - - e —— —
Wavlen 361.384 —— — —— - - ———
fAvge 718413 1a@aa - e — o ——
SDev 11276.94 . Q2a02add —— e - e ——
%RSD 1. 569701 .| @@ -~ e - - -
#1 712439 1 @@ —-— - —= - ——

#e 726387 1 poo@ - -~ - - -



Standardization Rpt. Ql/22/04 A1:26:15 PM pange

Method: DAILYI Standard: clp_stdé

Run Time: Q1/22/04 13:21:49 (‘10078

Elem La4@8e Na5885 Rrd34@4 S _182@ ThE837 U_3859 W @79
Avge . 43580 . 179 . 1736 . 2497 . 2561 . 377 . A965
SDev . ARAEG AQ1a . QA8 . QA . QAL . QARA . QQQ4
*»RSD . 5697 . 5862 . 4538 . 3651 2275 Q737 . 3877
#1 4333 . 1783 . 1731 . 0498 . B561 . Q377 . Q963
H2 - 4368 . 1798 L1742 . 495 . A562 . A378 . D968
Elem Y _Z71@ Zr 3496

Avge 1. 824 1. 242

Shev L QA1 . QG

%RSD . 1339 . 1977

#1 1,423 1.24@

#Z 1.@25 1.244

IntStd 1 = 3 4 S () 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc —— e —_— —— —— ——
Wavlien 361. 384 — e e - ——— —— e
Avge 69889a 1aaaa —— —— - - -
SDev 7918. 182 . Q@@ —— - —— — e
%“RSD 1. 132965 . QQadaaa —-— - o - -

#1 693291 1 Q@2 - - —_— e —

#a 704489 1ao@a - - - - -



Standardization

Method:

Element
Ag3z280
A1318z
Rs1898
B 2496
Ba4934
Be313@
BiZEaa
Ca3l79
Cdzzes
Co2z86
Crae77
Cu3za7
Fe2714
K 7664
La4@ase
Lie7a7
MpE79a@
Mn2S76
Moz@azZ@
NaS889
NaZl3az
NiZ2316
F_178&
=223/
ZE@3/e
Fd3424
S 182
Shzaes
Sc36l13
196a/1

i9a@/2
512881

Fbhzza

S5el96

Sni1899
Srazls
Tha837
Ti337&
Tiioag
U_3859
V_ 2924
W _Z@a79
Y _371@
InZaez
Ir3496

DAILY!

Wavelen
328,068
308,215
189. @42
249.678
493, 4909
313. Q4
223,061
317.933
Zeb. SO
228.616
=67.716
324,753
271. 441
766,491
48,672
670.784
£79.@78
257.61@
Zaz. A3
588,995
33@. 232
231.694
178. 287
Zed. 351
e, 352
343, 458
ige. a4
Z@6. 838
361. 384
196. 421
196. @&z
=288. 158
Zo@. 353
196. A26
189.989
431,552
283. 734
337.280
i9@. 864
385,958
29s. 40
207.91@
271.a3@
2a6. 2@
349,621

Report

@l/22/24 A1:26:15 BM

Slope = Conc{(SIR)/IR

High std
clp_std4
clp_stdi
clp_std4
clp_stdS
clp_stds
clp_stda
clp_stdd
clp_stdl
clp_std3
clp_std3
clp_std:Z
clp_stdz
clp_stdl
clp_stdl
clp_stdé
clp_stdl
clp_stdl
clp std3
clp_stdS
clp_stdé
clp_stdl
clp_stda
clp_stdS
clp_stda
clp_std4
clp_stdé
clp_stdé
clp_std4
blk
clp_std4
clp_std4
clp_std3
NONE
NONE
clp_stdS
clp_stdS
clp _stde
clp_stdS
clp_stda
clp_stdé
clp_std3
clp_stdé
clp_stdé6
clp_std3
clp_stdé

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

Slope

38. 486&
369.204
1@5. 389
25.581@
14. 1432
23. 8965
84,2937
4Q5. 543
1@. 6939
42,7895
39.9@96
Z26. 2666
549, 595
27.5422
2. 2509
2. 787a9
487.654
27. 7666
77.5061
5. 41640
3491.28
16.118@
206. 661
26. 4290
&5. 8965
58. 4757
cat.61z
94,3972
1.3736&
49,0276
8. 3344
79.@993
. AQRQQQG
1. QD@24
71.@836
6.18488
i187.a7a
9. 22579
377.263
£293. 847
142, 250
51.8639
9. 76601
155,942

8. 56628

Y-intercept

—. 219545
—. 208835
. 203621
- QAAITD
. AROE6E
. RAE9al
—. QA1 4@
—. BAT778@
—. QARBT 4
. QRB498
—. QRBR8R
~-. 11437
L BE9391
—. A3EQZ6
—. 213638
—. BAaazal
QA2 343
—~. QRADT 6
—. ARA99
. B3A336
» 593509
. QRR708
-~ AZ7476
—. QA3415
. 2A1931
—. BRAL6B6
. QAo
—. Q2464
-« 173969
. BAL4ZO0
—. B@4T784
—-. 123389
. {radriridrlrg
. RORARG
—. QR1755
—. DA3A38
-. AA3985
3131352
. B14426
—1.@29346
. QRAB393
—-. QRA7976
R Tralvi 17, e
. AGE 14
~-. @1 327

610079

page 1

Date Standardized

@l/z22/04
ar/ze/a4
dl/z2/24
@l/22/84
di/see/a4
@r/e2/ 04
ai/22/04
Ql/es/a4
@i/ 04
B1/22/04
arl/e2/ a4
alL/e2/4
ai/s2z/04a
n1/e22/04
al/e2/74
Br/ez2/04
ai/e2/a4
@12/ b
al/ez/04
ar/ez/ 04
@a1/z2/24
QL/e2/a4
@l/oz/04
Ql1/22/04
@al/z2/04
@al/22/an
@l/os/Q4
Gl/22/04
Ql/2z/4
Qlrsas/as
al/ze/a4
@l/e2/a4

ai/szz/04
ar/22/ 04
al/e/ a4
@al/ez/ 04
al/szz/a4
nl/ez/04
@l/o2/04
ayr/saz/an
@al/ea/a4
aiL/z22/04
nisae/ a4

@al:21:49
Al:21:49
@Bi:21:49
Bwi:21:49
21:21:49
@1:21:49
A1:21:49
@i:21:49
Al:21:49
@B1:21:45
Al:21:49
A1:21:49
@l:21:49
@#1:21:49
@Ail:21:49
@#i:21:249
@i:21:49
@Al:21:49
@l:21:49
Bli:21:49
@1:21:49
Al:21:49
21:21:49
21:21:49
@al:21:49
@A1:21:49
Al:21:49
@l:21:49
B1:21:49
A1:21:49
@il:21:49
7l:z1:495

*NOT STANDARDIZED
*NOT STANDRARDIZED

@al1:21:49
@1:21:49
@i:21:49
@Wi:21:49
Bl:21:49
@B1:21:49
Aal:21:49
@1:21:49
@ai:21:49
@i:21:49
Al:21:49



Analysis Report GC Standard Bl/22/04 @1:30:32 PM page 1
Method: DAILY1 Sample Name: icv/cov Operator:
Run Time: @1/22/@4 13:26:25
Comment: ﬂ )
Mode: CONC Corvr. Factor: 1 ' 1(' 080
Elem Ag3Z8a Al3aa8z As 1896 B 496 Ba4934 BeZl3a BiZz3@
Units ppm ppm ppm ppm ppm ppm ppm
Avnge . 9555 9.94a S5.294 4.944 1@. @6 1.Q47 S. 434
SDhev . 2386 113 L B53 @17 . 36 . BRZ . BAS
%#RSD . 9033 1.137 i.2@9 . 427 6247 . 2R3 . @928
#1 . 9494 9, 86a 5. 332 4,932 1@, az 1.@48 5.431
#Z . 9617 ia. az S 296 4,95 1@, 11 1.Q4%5 S. 438
Errors QC Pass QCc Pass GC Pass QC Rass QC Fass GC Pass QC Fass
Value 1. aaa ia. aa S. @@ 5. 2@ 1@, 2@ i. aQ@ 5. QR
Range 14, aa 14, @2 1@, 2@ 1@, a2 14, a@ 13, 2@ 14, aa
Elem Caz179 Cdzzes Cozz86 Cra6e77 Cudza7 Fe2714 K_7664
Units ppm Ppm Ppm ppm ppm ppm ppm
fivoe c@. 18 1.@36 S.a3 . @97 1.991 14, 34 Z@. aa
SDev .19 La1a . B - DAL - 25 . 36 . 43
#*RSD .9218 . 9197 23S . 1667 1.23 . oSel R I |
#1 =@, 32 1.@43 S. 845 Z. 10@ 1.973 14, 3@ 19.71
# =@, Q5 1.@2z9 S.0z8 2. @95 . 008 1@, 38 =a. 29
Errors QC Pass GC Pass oC Fass OC Fass QC fFass QC Pass QC Pass
Value o@. o 1. aga 5. @2 . D & . Ada 1@, 2@ 2@, R
Range 1@, aa 1@, Q@ 14, @@ 14, @@ 1@, 00 1@, Q@ 14, Ga
Elem L.a4@8e Lie7@7 MgE79@ MnaS76 Moz@z @ NaS889 NaZ3az
Units ppm ppm ppm ppm ppm ppm ppm
Avge 4,991 4,956 z@. 32 1.@a48 Se 2 041, 4@ Q6. 97
SDev . 218 . a83 . a8 . 2a1 . B24 .56 Y]
#*RSD . 3545 1.667 . 4044 1264 . 4684 1. 349 1.478
#1 S5.0@43 4,897 2@, 26 1,248 S.217 Q41,01 Q6. 69
iz 4.978 5.014 o@. 37 i.Q47 . 183 Q41. 8@ =27.25
Errors QC Pass QC Fass QC Fass QC PFass QC Fass QC Fail QC Fail
Value S. Q@ 5. Q@ Z@. @ 1. @@ S. 00 Q. aa 3. Q@
Range 1@, Qa 1@, 2a 1@, @@ 14, @@ 10, Q@ 1. 2a 14, Q@
Elem NiZ31é F_1782 Zzn3/1 2zh3/e Fd34@4 S _18z@ Shoots
Units ppm ppm ppm ppm ppm ppm ppm
Avge 5. 259 a5. S@a7 4,848 S.177 1. @231 1.@58 1.@%49
SDev a3 .18 . D24 . 123 . Q@4 - D26 . A3
#RSD . 5785 . 325D 6.676 e 369 . 4250 . S3561 2770
#1 S. =280 . 494 S.Q77 S5. 290 1.@a35 1. @62 1.@4%51
#Z S. =37 05, 52 4.619 S. 264 1,228 1.@45 1.@47
Errors OC Pass GC Fail NOCHECHK NOCHECHK QC PFass GC Fass QC Pass
Value 5. g 5. 2R 1. 200@ 1. aaa 1. Q@@
Range 14, QR 14, @& 14, B 14, aa 19, @&
Elem Sciel3 196@/1 isea/z Siz8si Fhao@ Sel96 Sni899



Analysis

Units
Avge
SDev
#RSD

Errors
Value
Range

Elem
Units
Avge
SDhev
#RSD

Evrors
Value
Range

Elem
Units
Avge
Shev
%RSD

Evrors
Value
Range

Report

%R

99.97
« 47

. 4653

1@, 3
99. 64

NOCHECHK

Sr4zls

QC Standard

ThE837
ppm

1. @42
L0013
1. 2284

1.233
1.a351

QC Pass
1. @Qd
1. ag

InE06es
ppm
1.@31
Lo1s
1. 477

1. @42
1. @za

GC PFass
1. 22a
1@, Q@

T

no
= = 3
DAL
o~

r

o S..ﬂ
~

ro
we

NOCHECHK

GC Fass
5. aGa
1@, aa

Zr3496
ppm

5. Q47
.21
. 2063

. 339
QC Fass

5. A
la. aa

ppm
4.989

. a3
6317

4.967
S.011

GC Fass
5. 3QQ
1@, aa

T11928
ppm

5. 465
. 2S5

- 4559

5. 483
5. 448

QC Fass
5. Q@
ia. aa

(10081

A1/ez/a4 21:30:52 M

ppm

5. 62
. A26

-.3158

5. 881
5. Q44

GC PFass
5. a@a
14, 2@

U_3859
ppm

.9914
. DEEQ
2. 620

il.a1a
-.9731

QC Pass
1. 4@
1. @

ppm
05. 573

- [t

. 4172

Q5. 556

05. 589

GC Fail
5. 00
1@. @&

V.
ppm
5, 045
. o1
. 1935

r
Y

94

5. 038

S5.Q52

GC PFass
5. aaa
1@, 2@

page

ppm
06 . B6d

. 437
. 6@36

06. @86
6. B34

GC Fail
5. aaa
ia. aa

W_2@a79
ppm

1. 167
. @25
. 4EED

Qi.17@a
Q1.163

GC Fail
1. 00@
1@a. 2@

]



Analysis Report

IntStd
Mode
Elem
Wavlen
Avge
SDev
%»RSD

#1

=
=

i
*Counts
Sc

361. 384
79 ad6
3361. 586
4611191

oC Standard

1daaa
. BARADER
. DAQQQQA

1a0ad
l1aaaa

NOTUSED

4

NOTUSED

110082

@l/22/04 Gl:30:52

=

o
NOTUSED

M

&
NOTUSED

page 3

2
NOTUSED



Analysis

Method:
Run Time:
Comment:

Mode: CONC Corr.
Elem A3z
Units ppm
Avge L—-. 2187
SDev . Qa7
%“RSD 3.598
#1 L—-.12182
#H= L-. @191
Evvors LC Low
High . AASH
l.ow —. AQSA
Elem Ca3179
Units ppm
Avge . Bz
SDev . QA1 3
%RSD 6. 74
#1 . DAZ9
#Z Qa1
Errors LC Fass
High . A5G
Low - AS52A
Elem La4@se
Units ppm
Avge . @Ry
SDev . QAL
#“RED 6. 89
#1 . 2AR9
#2 . QAL
Ervors LC Pass
High . QSR
Low -. AQSA
Elem Nig3iée
Units ppm
Avge . Az
SDev » QAR
*RSD 8.87=
#1 . ARz
H2 . ARQQl
Errors LC Pass
High . AASA
Low - o AASY
Elem Sc3i6l3

Report

DAILY1
ar/22/a4

Blank Sample

Sample Name:
13:32:49

Factor:

Al 3088
ppm
LeE1E
. Q14
6. 4610

7 Rt gt

. Bzes

LC Fass
. ASAR
- QSR

Cdezes
ppm

-. o1
. Q@1

65. a7

~. @Rl

LC Fass
. AQSR
-, QRA5a

Lie7@7
ppm

. D04

. BRQ3

63. 14

. DRAG
vl b

LC Pass
. AASA
-« QASH

1782

ppm
. 2286
. Q024
27.94

. 3269
H.@1a3

LC Fass
. Q102
-, QLo

196@/1

As1890
ppm

. QOO
. 0238
s8R, 3

CoZz86
ppm

. DORS
. Q@3
111.6

. B
. 20A1

LC Rass
. QAQSR

- DASA

MpE79@

ppm

-, AAasa
. BAZE
117.1

—. QBAS
—. Q2S5

L.C Pass

NOCHECK

1962/

ich/cch

B 2496
ppm

. Q49
. 017
34. 39

. Q261
. B@a37

LC Rass
. A5QQ
-, A5

Cree77
ppm

. DOQ@
. DRQRE

1254,

—. Qa1
. ez

LC Fass
. QSR
-. QA5

Mn2576

ppm
. 2Q@1
. QPP
26. 6@

. 201
. aaal

LC Rass
. QA5

NOCHECK

Sizasl

(10083

ai/a2/@4 D1:37:19 PM

Operator:

Ba4934
ppm

. 2Qas
. Q@R7
9@, S&

»3A13
. dRaas

LC Fass
. QASA
—-. QASR

Cusaay
ppm

. 2210
Qoo

. 2o

[

LBl
. Bags

LC Fass
. QASH
- BASA

MoZR2@
ppm

. Q@@
LB21@
698, 7

. Q28
—. @Ras

L.C Pass
. QAR
- QA5G

Fd3404
ppm

-, QR1E
. D03

25, 60

—. Q14
—. 221@

LLC Fass
. AR5
-~ AAS5R

FbEze

Be3i3@

ppm

—. a1
. B@R4

503. 8

v lrtey
—. QAAZ

LC Fass
. DATA
- A5

Fe2714
ppm

-. DOS4
. DRSE

96. 89

~. QEI 1
—-.aai17

L.C Fass
. AZSa
- B250

NaS889
ppm

. @81

. BBS3

£8.99

Q297
. Q64

LC Pass
. ASQG
- . ASQQ

5 1820
ppm

. BRGE

. D258

962, 5

~. Q@35
. Q@47

LC PFass
. Q1A
—. @1

Sel9s

page

BigE3e
ppm

~. QRQR7
. BB36

494.8

.aa18
—. QRS

LC Pass
. QRS
- QRSR

K_7664
ppm

-, QR3E
. 2049
154, 8

. QaR3
—. Qae7

LC Fass
. 12Q@
- . 1 Q@A

H. 0696
L—. 1294

LC PFass
. ASAR
- o DS

ShZ068

ppm

- QD3
. D@4

156. 2

. QARG
—. BRA6

LC PRass
B g7 17
-, B

Sn1899



fAnalysis

Units
Avge
SDev
#RSD

Evrors
High
Low

Elem
Units
Avge
SDev
%“RSD

#1
#2

Errors
High
Low

Elem
Units
Avge
SDev
%RSD

Evrors
Hingh
L.ow

Report

#*R

94. 24
. 4@

Y

93.96

94,52

NOCHECK

Sraz1s
ppm

. QQQ4
. QDR 4
99. @&

. QA7
. Baal

L.C Fass
. BASA
-, QQSa

Y_371@
ppm

. Q@3

. QO@3

89.85

. age
viinlvip}

L.C Fass
. QSR
-. QASA

Blank

ppm
-. QD76

. Q@6
7. 4803

~. QRER
- a@7E

NOCHECK

Th2837
ppm

. QRE3

. QORS

1. 34

. 2AZA
. a7

LC Fass
. D120
-, 2102

In2@6a
ppm

. DADE

. QB3

149.9

- DQA4
—. Q@@

LC Fass
. QATA
-, QASA

Sample

ppm
. Q61
. QQE7
43.18

. D283
. BR43

NOCHECH

Tizz7e
ppm

. QB3

. D26

186. 1

. 2@R8
—. Qaal

LC Pass
. QA5G
—. QASA

73496
ppm

. QR
. QQRE
186.8

. QR3S
. Q@R

LC Fass
. QASA
- . BASA

ppm
. BAS1
L0012

23. 65

. QD6
. Q43

LC Fass
L Q1aa
-, Q1@

T11928
ppm

. QAR
. Q038
2298,

. 2229
~. QOS5

L.C FPass
. A1
-. 2100

110084

ai/z2e/04 B1:37:19 PHM

ppm
. QB4
. QRS9
12,7

H. Q@45
. 1t

L.C Fass
. QASR
—. QOSSR

U_3859

ppm

—-. 2114
. 0045

39. 56

-. Qs
—. @146

L.C Fass
. 10aa
-. 1 Q@@

ppm
.QQ16
. 016
100, 3

. aRaz7
. QA5

I.LC PFass
. QaSA
—. BASA

V_Z924
ppm

. QR@1
. QOR4
S57. 4

. BRas
—. ARG

L.C Pass
. DASA
- QOSSR

page

ppm
. aR@7
. a@a7
98.19

LABLE
I 117 R

LLC Rass
. QASR
- QASA

W_2@79
ppm

.Q01E
. DRLHD
343.5

. D@4E
- 817

I.C Fass
. B1AG
-. al1@aa



Analysis

IntStd
Mode
Elem
Wavlen
Avge
SDev
%RSD

Report

1
*Counts
Sc -
361. 384
687316
2842. 569
. 4135753

685306
6853z

Blank Sample

1aaa
. QBRDQBR
. BoaaaaR

1@@aa
12@a@

-

3
NOTUSED

10085

dr/ec/@a48 @1:37:19 BM

4
NOTUSED

[ 4
d

NOTUSED

&
NOTUSED

page

>
NOTUSED



Analysis

Method:
Run Time:
Comment:

Mode: CONC Corr.
Elem Rg3caa
Units ppm
Avge L-.a188
SDev . QAR
%#RSD . 4950
#1 l.—. @189
# L—. 2188
Evrrors LC Low
High . QATA
L.ow - AASA
Elem Ca3l79
Units ppm
Avge —. daas
SDev . QQA7
%“RSD 44, &
#1 - Qa7
H . 1717 e
Evrrors LC Pass
High . ASQQ
Low -, @500
Elem La4sa8ée
tUnits ppm
Avge . daat
SDev . QAR
“ARSD 94, @7
#1 . 3Rz
#Z . QAR
Errors LC Pass
High . AASQ
L.ow -, AQTA
Elem NiZ316
Units Ppm
Avge —. daas
SDev . A1
%“RSD 91.15
#1 -, QA3
H= -, Q@QR1
Errors LC PFass
High . QASA
L.ow —. BASA
Elem Sc3613

Report

DARILY1
QlL/e2/@4

Sample Name:
13:37:3@

Factor:

Al308s
ppm

Q1R
. QRO
43, 82

-@27S
- 2145

LC Pass
- ASQQ
-, Q500

Cdeees

ppm

~. QOQR
. Q@1

293.8

. Qaal
—. Q@i

I.C Fass
. QRSR
- QA5

Li67@7
ppm

. Q21

. DORD

15.72

. @Al
. aaal

LLC Pass
. QASA
-, QA5G

F_1782
ppm
H. 21@1
. 2001
. 7844

H. @122
H. 211

LC High
. G109
-.a1l0@

196a/1

As189@

ppm

~. Q@1
. QD4

349. 6

—. 223
. Qa1

LLC Pass
. 2ASA
—-. QA5

Co2286
ppm

. QB4

. QQB3

11.61

. Az
. Qs

o

LC Pass
. AASA
—-. QASA

Mg279@
ppm

-, @16
. dB36

221, 4

—. a4l
. 229

L.C Fass
. AS0Q
- o BS00

@
m
. agie
. AA23
144. @

/1

i
0]

o
T

. QA3
—. QR

NOCHECHK

i96@/2

pbw—-AZ1EZ pgS6-032

B_2496
ppm

. Q@34

. QOPE

16. 3@

. Q38
. BAGA

L.C Fass
. A5G
—-. QSR

Cree77

ppm

-. DORE
. QAR

Z1.29

—. Q222
~. Q@i

L.C Fass
. 2SR
-, A5

Mn2S76

ppm
. Q@1
. QR
4,375

. Qa1
. ARl

LC Pass
. AA5Q
-. AA5A

NOCHECK

512881

10086

Dl/2z/@4 B1:41:56 PM

Ba4s934
ppm

. PR
. QDR
319.6

. BRD
—. QAR

LC Fass
. QA5G
- DASH

Cu3zs7
ppm

. A206

. Q0a1

16. 54

. BRa7
. Q225

LC Fass
. DRASA
- QRASR

Mo2@c@

PPM

—. Q215
. @1

S5.615

-. a6
—. Q@1 4

LC Pass
. AASR
—-. QSR

Fd3404

ppm

-. 2021
. QRRS

23. 80

—. Q25

L.C Fass
. DS
-, QSR

FhbEze

Operator:

Be313@

ppm

~. Q21
Q@a1

38. 22

R 17417 P
~. Q@al

LC Fass
. QASG
—. QA5G

Fe2714
ppm

-. 2085
. DRR8

9,263

—. QB2
—. 2291

LC Fass
. RESA
-, QESR

NaS889
ppm

. 2083
. QPR3
3.732

. @85
. 2Q8&

LLC Fass
. S0
—. BS28

S_i8z@
ppm

H. 3989
L2161
4,237

H. 4103

H. 3875
LC High
.@1om
~-. 2100

Sel96

page 1

LLC Fass
. QSR
- QA5

K_7664

PRM

- QRS
. 0041

81.6&

-. 3078
—-. QA1

L.C Fass
. 1aQa

SbEnes
ppm

. 0013

. Q@13

99, 74

. BR222
. Q4

L.LC Fass
. Q1A
- Q1A

Sn1&99



Analysis

Units
Avge
SDev
%4RSD

Errors
High
lLow

Elem
Units
Avge
SDev
#RSD

Evrors
High
l.ow

Elem
tnits
Avne
Shev
#RSD

#1
#z2

Errors
High
L.ow

Report

»R

94.35
. 87

.518a

93.74
94.97

NOCHECHK

Sra21s
ppm

. DOQQ

. QRQD

34.69

. Q2R
. BQaa

LC Fass
. QA5G
-, QRASA

Y_371@
ppm

—. QR
. BQRQ
L2792

—. QA2A
—. Qa@a

L.C Fass
. AQSR
-, QASA

ppm
- DR35S

. 2030
83. 4@

—-.a1s
—. Q256

NOCHECK

Tha837
ppm

-. 0O@8
L Q@21

265.7

. 2Raa7
—. QA

LC Fass
. D10a
-, Q1@a

InER6E
ppm

. QR@E

. Q23

148, 6

. Baag
-. dQaa

LC PFass
. AASH
- SR

ppm
. QD16
. Q@ES

1559.5

. D@34
—. Q@R

NOCHECHK

Ti337&
PPM

. @21

. QR

31@. 6

—. QaR]
. DR

.C Fass
vty
—-. QASA

Ir-3496
ppm

. QRRE
. D@8
391. 4

—. QA3
. Qa7

LC Fass
. QASA
- QAT

ppm
H. 2138

. 2226
4. 2412

H. @142
H. @133

LC High
. Q10
~-. @103

T11908

ppm

~. 2028
. QD64

228, 3

. 2a17
—. QA7 4

LC Pass
. Q1213
~. Q100

(110087

QAl/2s/d4 21:41:56 FM

ppm
. QRS

. 2ai@
199.7

Laals
~. QBB

LC Fass
. QA3a
-, QAZA

u_3859
ppm

-. 0114
. @99

87. 26

~. 0184
—. QB4 4

LC Pass
Y. 17217 ]
-« 1000

ppm

-, 2@@1
.Qas7

Z970.

.aa18
—. QA2

LC Pass
. QASQ
-, QASH

V_2924

ppm

~. QOQE
. Q@D 1

24,17

—. 2D
-. 226

L.C Fass
. QSR
—. QQSA

page

ppm
—.o@17
. D24
140.8

—~. Q@34
— . QQ2Q

L.C Fass
. Q2SR
—-. QASH

W_2a79
ppm

.aain
. Q238
387. &

. 36
—. Q17

LC PFass
. 2144
- 109G



Analysis Report

Intstd
Mode
Elem
Wavlien
Avne
SDev
%RSD

1
*Counts
Sc

361. 384
688126
6361.133
- 9244408

683608
6926104

ro

12
. BQQQQGA
. BOQARBA

1 a@a
1@

NOTUSED

4
NOTUSED

(010088

dl/ec/a4 Al:41:56 FM

=
=

NOTUSED

&
NOTUSED

-

page 3

7
NOTUSED



(10089
Analysis Report Ql/z2/04 Ql:46:46 M page 1

Method: DAILY1 Sample Name: lcocsw—RAZ1ERZ Operator:
Run Time: @Q1/2&/@04 13:42:06

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag3z8a Al308& Asi189@ B_Z496 Ba4a934 Re313@ BiZ&3a
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q305 1.869 1.952 . QAZE 1.988 . @5Q7 -. 2018
SDev . Q@B . @3z . 228 . DRQ4 . @19 . D28 . QRE7
#RSD . 6029 1.715 1.41@ 14. 50 . 9527 1. 59z 151. @
#1 . B304 1.846 1.971 . 02E8 1.975 L0513 . Q@B
# . aza7 1.891 1.932 . QB2 z. aaz . @s5@a1 ~. QR37
Elem Ca3179 Cdazes Co2a86 Crae77 Cul3za7 Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 18.96 . 2488 . 4823 L2012 . 2398 .9833 16. 44
SDev .57 . Q214 . Q@91 . QAS3 . QR46 . Q364 . 60
%RSD 3. @023 2. 962 1.893 2. 641 1.925 3.725 3.661
#1 19. 36 . 0499 . 4887 . 2849 . 2366 1.@@29 i6. @1
#2 18.55 . Q478 L4758 . 1974 . 2431 L9575 16. 86
Elem Las@Be Lie7@a7 MgE79@ MnES76 Mo2@a@ NaS5889 Na330&
Units ppm ppm ppm ppm ppm ppm ppm
Avge . QAR5 . Q2R3 19. 32 . 4985 -. Q012 25. 21 16.@9
SDev . QBDR . QR . 04 LR1a7 LQ@11 .72 <54
%RSD 6. 782 15.63 . 2260 2. 148 8e.9a Z.839 3. 382
#1 . QRRS . Q2R 19.35 . 5060 -. Q2R 24,71 15.71
# . QRRS . 2003 19.&9 . 4929 -. Q@ 25. 78 16. 48
Elem NiZ316 F_178& 2ea3/l ZER3/IE Fd34@4 S_182a SbZ68
Units ppm ppm ppm ppm ppm ppm ppm
Avge . 5027 . @21 . 4855 . 4879 -. @29 . 2992 . 4872
SDev @iz . @108 .a1se . @137 . Q@27 LA13 . ezl
%RSD 2. 384 52@. 9 3.136 2.799 291.9 13.74 . 435
#1 LS511E . Qa97 . 4962 . 4975 -. Qaz8 . 1288 . 4857
# . 4943 -. QB56 L4747 . 4782 . Q212 . 2896 . 4887
Elem Sc3613 196@/1 196@/8 512881 [ o¥ededy Se196 Sn1899
Units %R ppm ppm ppm ppm pPpm ppm
Avge 95. 78 2. 026 2. 049 L2126 . 4866 2. 039 .QR1@
SDev Z.98 .21 . B21 . pa38 . Q142 L1l . QA6
%RSD 3.111 . 4798 1. 24 30.15 2.911 . 5372 62. 86
#1 97.88 2. 033 2,033 . 2299 . 4966 2. 031 Q15
# 93.67 2. e Z. 064 . 2153 . 4766 2. 047 . QARE
Elem Sragls Tha837 Ti3372 Tii9@8 U_3859 V_2924 W_2@a79
Units ppm ppm ppm ppm ppm ppm ppm
Avge . QA —-. Q@& 1 -. Q@1 2. 055 . QAR . 4836 -. Q%19
SDev . QR . Q019 . paQE . Q2R .2188 .QB63 . QOS5
%R5D 6£.983 31.38 153. & L9723 212. 1 1.312 299. 7
#1 . QAR - Qa7s . Q@R 2. 069 LREES . 487@ . QAZ2

# v tralv by —. QA48 —. D@AA3 2.241 —. G044 4781 — . ARS8



Analysis

Elem
Units
Avge
SDev
%“RSD

IntStd
Mode
Elem
Wavlen
Avge
SDev
%“RSD

Report

Y_371@
ppm

. Q@@

. DRRE

143. @

. Qaaz
- . QDA

i
*Counts
Sc

361. 384
698472
21744,95
3.113217

713848
683096

In2e6es
ppm

. 4856
. Q244

S5.@15

. SR8

. 4684

p =i
Time

12@aa
. BRQQRAR
« QRQRRAGRD

1R
1@ad

73496
ppm

. 2013
. Q014
121.9

. Qa3

. Qaa4

3
NOTUSED

4

NOTUSED

ar/e2/a4

=

wd
NOTUSED

710090

Gil:i46:46 PN

&

NOTUSED

page &

-
NOTUSED



10091

fAnalysis Report Bl/2z/04 @1:51:38 M page 1
Method: DAILY1 Sample Name: 239636+ Operator:

Run Time: Q1/22/@04 13:46:56

Comment:

Mode: CONC Corr. Factor: 1

Elem AQ3Z8@ Al3a8e As1895@ B_2496 Ba4934 Be313@ BiZaza
Units ppm ppm ppm ppm ppm ppm ppm
Avge - Q2ZQ7 N Feded L@@l . Q365 L0015 -. Q02 ~-. Q67
SDev . Q34 LA117 . @219 . Q016 . Q2Q9 . QRAQG . 2269
%RSD 16. 49 S5@. 99 17@a. 6 4, 461 57.58 3.915 103. 5
#1 -. @231 L2147 . BOES . B354 . 321 -. QQBE -, @116
# -. 20183 .@Q313 -. QQaE . @377 . Q2Q9 -. QOQZ -. @18
Elem Ca3179 Cdzees Co&286 Cra6e77 Cu3247 Fe2714 K_7664
Units ppm ppm ppm ppm pPpm ppm ppm
Avge 3.785 -. QAR5 . 2239 . QRS L2273 ~-. @137 8. 51
SDev . Q@6 . qRaa7 . @0a3 . QRAE . Qa1 . QRz8 .16
%RSD . 1628 148.9 6. 357 41,49 1.403 2a. 25 . 5466
#1 3.781 -, 2Q&9 . Q@37 . QQQ6 . Q074 -. 8157 28. 4@
#e 3.789 . QORR . Qas . Qa3 . Qa7 -. Q117 28. 62
Elem Las@8e Lie7@7 MQ279@ MnES76 Mo2oe@ Na5889 Na33es
Units ppm ppm ppm ppm ppm ppm ppm
Avpe -. QORS .0R14 25, 61 . a2@8 -. B0 853. 4@ 291. &
SDev . paez . QDD .14 . QpaE . 22@6 .31 .3
%RSD 445, 8 39.55 . 5485 25. 86 19.21 . 5895 . 2952
#1 —-. Q2@ LQa1a 25. 51 . Q21D -, IRES  S853.63 291.@
#e .oa11 .ani8 25. 7@ . Q@@7 -. Q@33  S53.18 291. 4
Elem NiZ316 1782 203/t Zza3/e Fd34@4 5_18&0 Sbe68
Units ppm ppm pRm ppm ppm ppm ppm
Avge . Q212 4, 620 -, Q@14 . 0238 -. Q228 63.91 —-. Q@75
SDhev . aoa1 . 051 . 02Q8 . Q02S a0z 2. . Q284
%RSD 9. Q4 1. 106 56. 2@ 66.27 43. 64 3.131 112.5
#1 . Qa1 4,656 -. Q@19 . Q@56 ~-. QA36 6£5. 38 - Q135
#o . @0@9 4,584 -, Q@8 . 2R2A -. @19 62. 49 -, Q215
Elem Sc3613 196@/1 196@/2 gizesl Fba2@ Se196 Sn1899
Units %R pPpm ppm pPpm ppm Ppm ppm
Avge 93. 45 . Q63 . @073 . A6TS . Qaz1 . Q7@ -. GQB6
SDev .22 . Q216 . D024 .@2118 . D214 . @21 . Q083
#%RSD . 2378 25. 87 32.18 2.515 68. 48 30. 04 1361.
#1 93.29 Y, It . Q057 L4591 . @231 . Q255 -, PRAES
# 93. 6@ . Q074 . Q@9 . 4758 Q011 . QB8s . Q@53
Elem Sr4s1s Th&837 Ti3d37& Tii9@8 U_3859 V_E924 W_2a79
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q0ES -. AQ53 -. QDD - B216 ~. Q84Z -. QBRQ4 ~-. DASE
SDev . Q@1 . Q@19 i rit=do L @150 . Q385 . QRe3 . Q@S9
#RSED 5. 00@ 36.71 113.3 69. 3@ 45,71 79.83 132, 6
#1 . QR4 ~-. QB39 -, BQ37 -, AZ2E -. 1114 -. DAQE —-. a@99

# . D26 —. Q67 — o QQA4 ~. @11 —~ ST —. ARz -~ a@gle



110092

Analysis Report Ql/22/@4 @1:51:38 FM page

Elem Y_371@a In2A6z Zr3496

Units ppm ppmn ppm

Avge -. 2Rl - DRSS . Qaa3

SDev . QR . QA3 . BRas

%#RSD 15. 2@ 6,041 9. 46

#1 —. daal . 3249 . Q@i

#2 —. 2291 . DA5S4H 171 b

IntStd 1 & 3 4 S & 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc - - - - - -
Wavien 361. 384 — - - - - -
Avge &é815az pgrdritrifrg - - - - -—
SDev 1611.4%6 .900a2@add —- — - - -
%*RSD . 2364626 . QQQQA2Q - - - - -
#1 680362 1 2@ - - - - -

$ 682641 1 @ - - - - -



Analysis

Report

Method: DRARILY1

Run Time:
Comment:

Mode: CONC

Elem
Units
Avge
SDev
4RSD

Elem
Units
Avge
SDev
%RSD

Elem
Units
Rvge
SDev
#RSD

Elem
Units
Avge
SDev
%RSD

Elem
Units
Avge
SDev
*RSD

#1
#H2

Elem
Units
Avge
SDev
%RSD

dl/e2/ 04

Ag3E8a

ppm

~. Q192
. QQ@E

3. 381

~-. @197
-. 3187

Ca3179
ppm

1. 262
. Qa4
- 333

i

G4

O

oo

1.26
1.25

Lastd86
ppm

. BB
. 20@9
9. 13

vl X
LAl

NigZ316
ppm

. Q@13
L0011
92, 34

96.73
98. 23

Sr41S
ppm

. @017

. DPQQ

1. @23

17,5 vy
LQRr7

Corr.

Sample Name:
13:51:48

Factor:

R1l3a8z

ppm
. 228z

Lie7@7
ppm

. 0@31

. QB4

13. 65

- Daz8
- BRAZ4

P 1782
ppm
14,29
. 26
. 3909

14.25
14.33

196@/1
ppm

. qa7e
. D024
34. @9

v e
. 2289

Th837
ppm

. @21

. QD14

99@.5

- QA8
Lanrl

As189@
ppm

. QR4 E

. QD16

39.54

. BR53
. G302

Coaas6
ppm

. QR4S
. Q1@
22,67

. 2a38
. BASZ

MgE79@
ppm

. 7298
. @169
2. 391

. D214
- Q3G

1960/2
ppm

. Q@14

. Q228

201, 7

. QR34
-. Q@R6

Ti3372

ppm

-, Q@1
. @201
115.7

- QQAZ
—. @GR

239637

B_£496
ppm

L Q762
. Qa8
1. @96

- @757
. 2768

Cra677
ppm

. Q2@

. 2221

138. 6

. @adl
- BAQR

MnES76
ppm

. QOQ6

. Q@A

12.9@

Siz881
ppm

. B4S7
. QD46
. 5381

. 8489

- 8425

T119@8

ppm

-. QB3E
. Q@43
134.7

-. agas
~ . DA63

110093

dl/22/04 @1:56:31 FM

Ba4s934
ppm

. QRQ8

. Q2@

10,53

. d@a7
. 2028

Cu3z4a7
ppm

. QA3
. QA

7.542

. aazl
. 2224

Mo Q2@
ppm

. 2048

. Q@7

14.73

. Q43
. QA5S3

Pd34@4
ppm

- Q@16
. Q@28
176. 2

—. Q36
. BRR4

PbEE@
ppm

. Qa1
L0310
1493,

-. @ae
. Qa7

U_3859
ppm

- D269
. D156

57.74

—. Q379
-. @159

Operator:

Be3130

ppm

-. QQRE
. 20a1

27.60

- Bz
— . QA

Fe2714
ppm

. BB74

. Qa7

. 8276

. 2869
. 2879

NaS889

ppm

S46. 65
.95

2. 835

547. 32
545.958

S _182@
ppm
79. 31
.64
. 8102

79.77
78. 86

Sel96
ppm

. Q33
LBa1l
31.78

. BR41
- QA6

y_ 2934

ppm

- DORS
. Q@1

26. 59

- . DAR4L
— . DDA6

page 1

428. 8
428. @

Shevesd
ppm

. Q@31
. QQEQ
3840,

-a1s
-. @14

5n1899
ppm

. 0055
. 0033
42,18

. 3239
L7

W_=a79

ppm

~. Qa7
. Q034

476.7

. Q17
—. Aa31



Analysis

Elem
Units
Avge
SDhev
%#RSD

#1
B

Intstd
Mode
Elem
Wavlen
Avge
SDev
#RSD

Report

Y_371@
ppm

~. 001
. DOQQ

29.7@

-. 2aay
—. Q@D

i
*Counts
Sc

361. 384
710842
7742, 112
1.@289146

725368
716317

InSB6s
ppm

. Q087

. 00a1

L7295

. a7
. 2088

HU

1aee
. QRARADDA
. QRQQQRQR

1 @p0a
1aaad

Ir3496
ppm

. Q@17
. A0S
31.67

173 W
. ARz

3
NOTUSED

4
NOTUSED

(110094

@1/22/04 D1:56:31 PM

NOTUSED

&
NOTUSED

page

7
NOTUSED



(10095

Analysis Report air/ze/@4 A2:201:29 PM page 1

Method: DARILY1 Sample Name: 239638r Operator:
Run Time: Q1/22/04 13:56:40

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag3c8a Al3@8s As189@ B_2496 Ba4934 Be313@ RigZze
Units ppm ppm ppm ppm ppm ppm ppm
Avpge ~. 0188 .a38a —-. QBQ8 D53 L QBES -. QRQE —. QRQ4
SDev . Q@A3 L. D103 Q027 . Q@R3 . Q@R . QRQR . D26
%RSD 1.58g 27.19 348. 6 . 650 Z. a2z 2.031 686.3
#1 -.@19@ . D453 ~. QR26 L0531 . QB4 -. QR . Q@14
#Z -. 0186 . @307 .oa1d . Q536 . QRES —-. AR -, paEe
Elem Ca3179 Cdazes Co2a86 Crae77 Cu3zs7 Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 1. 491 . QRQR . Q@41 . QRO . QB35 . 1559 98.65
SDev . QR . DAl . QRQE . Q2R . QRQ6 . QAZE 65
%RSD . 1278 1045, 4. 428 11.76 17.78 1.671 . 6582
#1 1. 492 . QRAQQ . Q@4 . Q2R . Qaze . 1541 99. 11
#2 1. 492 -. Q@R . QB4E . QRG2 . 0a39 . 1578 98. 19
Elem La4@Bée Lie7@a7 Mge79@ MRES76 Mo2@E@ Na5889 Naz3a&
Units ppm ppm ppm ppm ppm ppm ppm
Avge . aazy L2117 . 8335 . Qaa7 -. QO 4 §-34. 4@ 3114,
SDev . Q2R . @2@7 . 223G . PADG . @@Q9 Z2. 2@ 6.
%RSD 2. 758 5. 7@7 . 3585 1. 825 36.72 6. 408 . 1916
#1 . aaz1 L2113 . 8356 . 00Q7 -, QA3E 5-32. 84 31@9.
# . daza LQiEE L8313 . QRQ7 -. 0218 5-35. 96 3118,
Elem NiZ316 F_1782 2aa3/1 ZER3/E Fd3404 5_18&@ Sba@es
Units ppm ppm ppm ppm ppm ppm ppm
Avge . 2218 15. 37 -. DRBE L2210 ~-. Q224 116.3 . Qaa7
SDev . QRAR4L .28 Q213 . QAQE . Q@R .9 . Qs
%RSD 23.27 . 5341 517.2 55. 68 .@a17a . 8208 35@.9
#1 LoR1s 15. 31 . QRQE L QRS —-. QB4 117.@ . QB2
#2 . Qa1 15. 42 -, Q@11 . DRQ6 ~-. QB4 115. 6 ~-. Q@@
Elem Sc3613 196@/1 196@/& siz881 FbEz@ Se196 Sni1899
Units %R ppm ppm ppm ppm ppm ppm
Avge 86.15 . Q@46 . Q23 L5734 . D@26 .17 . Q@S
SDhev .87 . 228 . 2219 . QAR . 0228 L Q215 . QB
%RSD 1.015 17.68 673.5 . Qazd 130.5 87.33 4. @1
#1 85.53 . QAsSE . Q@16 L5733 .17, B gt . Qaze . QREE
# 86.77 . Qaad ~-. Q@1@ . S5736 . QAR . Qaa7 . QA36
Elem Sr4gls Tha837 Ti337& Tii908 U_3859 V_2924 W_2@a79
Units ppm ppm ppm ppm ppm ppm ppm
Avge Qa5 . QRs4 ~. QQQ3 ~. QB3 —. 1404 -. QAR —-. QBEQR
SDev . QD@ . Qa7 . paRy Q100 . QR8s . QAR . Qaal
%RSD . 337@ 16.75 45.94 313.5 6.@83 8. 2w 530. 3
#1 . a5 . QB39 ~. QB . Q239 ~. 1464 -. QORT . QRQQ

#2 . A5 . BA5A -. B4 -. @133 ~. 1343 —. ARy —. Qa1



(10096

Analysis Report @l/22/04 A2:@01:09 M page
Elem Y_371@a N6 Ir 3496

Units ppm ppm ppm

Avge - . G302 . B1a7 . QA

SDhev . D@ . QRS . QR4

%RSD 68. 65 4,293 158. @

#1 - . QA .11 —~. GRGR

#e - . BDAG . B104 . @RAS

IntStd 1 (=4 3 4 S & 7

Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc - - - - - -
Wavlien 361.384 - - - - - -
Avge 628358 1@ - - - - -
SDev €361.133 .0oQ@2@@d -—- - - - e
%RSD 1.212342 . 0000022 —- - - - -

#1 23860 122 b - - - -

6
Ho 632856 12000 - ——— — - —



(110097

Analysis Report Bl/22/04 B2:25:45 M page 1

Method: DAILYI1 Sample Name: 239639r Operator:
Run Time: @1/22/@04 14:@1:19

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag3z8a AlZ@8s Asi89@ B_Z496 Ba4934 Be3132 Bigaza
Units ppm ppm ppm ppm ppm ppm ppm
Avge -. 2189 . D43z ~-. Q@3 . DEES Q@14 -. Q@31 —-. Q@@
SDev . Qa8 . Q35 . ORQ16 . Q@12 . QQAE . QBB . D12
%RSD 4, 4@ 8. 057 S42.9 1. 686 14.38 13@.7 5@, 95
#1 -, @195 . Q456 . 2028 L0618 . QR15 ~. Q@1 - QRAZ7
#i -. 2183 . Q407 -. Q14 . Q632 Qa1 - QBQQ -. Q13
Elem Ca3179 Cd2a6es Co2&8e Cra6e77 Cu3za7 Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 1.336 . 2Rl . DBLE —-. QBQ4 . Q63 . 857 123.1
SDev O3 . Qaal . QRS Qe . Q3 . aERs .1
%RSD . 9824 89. 28 3. 852 291.1 4. 824 23.55 . 1028
#1 1. 346 . QQal . QRLE . Q@24 . QRES . laga 123.2
#e 1.387 . DQAR . Qa47 - QA1E . 2Q61 Q714 123.1
Elem La4@86 Li&7@7 MpE79@ MnEs76 Mo2@Z@ Na5889 Na33aa
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q214 . @136 . 6560 . QRa7 ~-. 2918 S-S54, B2 3621,
SDev . QQR4 . QQRS . Q@38 . QRS . QB2 .33 3a.
%RSD 25.63 3. 396 . 5845 24,96 12,11 L6140 . 8402
#1 Q2L L. D132 . 6587 . Q28 -, @19 5-53.78 3642,
#2 Q17 . @139 L6533 . AR5 —. @17 S-54. 25 3599.
Elem NiZ2316 F_1782 2Ea3/1 2eR3/e Fd34@4 S_182@ Sbh2ees
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q@16 15.17 ~. QOQZ Loa1s -. PA3Q 119.7 —. DRDE
SDev . Q@28 . 06 . Q@19 . aaz8 . Qa8 .6 . QB3
%RSD 51. 8@ . 4216 975. 6 185. @ 27. 40 .5411 45, 46
#1 . Q@1 15. & -. Q@16 . QR3S —-. QR4 12@. 2 -. QQ29
B .QQ1@ 15. 18 o0 ~-. QBQS . 119.3 -. QBG4
Elem Sc3613 196@/1 196@/2 siz881 Fbaza Sel196 Sn1899
Units %R ppm ppm ppm ppm ppm ppm
Avge 8s. 15 . Qa8 . Q014 .719@ . Qa9 Q013 . QR34
SDev 1. 24 L0911 . Q12 . Q@47 Q012 . Q24 . Q39
%RSD 1. 4@6 138.6 8a.77 . 6585 129. 4 31.9@ 115.3
#1 a7.:28 . QA16 . QA6 L 72E3 L2018 . Q@12 . Q261
#e 89.@3 . QO .l fede . 7156 . 021 . 0e1S . Q6
Elem Sra21s Th2837 Ti337& TiL19@8 U_3859 V_ 2924 W_2a79
Units ppm ppm ppm ppm ppm ppm ppm
Avge . Q57 . QR4 —. Qa3 . 2R16 - 1813 —. DOB4S -. QQ26
SDev . DQ2Q Loa1E . aQas . QA4E . QR4 . QRQ8 . Q2R
%RSD . @229 49, 28 95, @6 295. 6 3. 435 187.7 9. 3@
#1 . Qas7 . Qa3 —-. QAT -. Q@18 —-. 1242 . aoal ~. DO

#2 . Ba5E7 RS —. 2Rl . B25 -. 1183 ~. 1A —. QA1



Analysis

Elem
Units
RAvge
SDev
#RSD

#1
#2

IntStd
Mode
Elem
Wavlen
Avge
SDev
%RSD

Report

Y _371@

ppm

-, QRD1
. Q03
183. @

gy
~ . AR

1
*Counts
Sc

361. 384
642954
8995, 105
1.39%027

636594
649315

InERes
ppm
L2111
. D@7
6.219

.Ba11e
. Q126

ro

Time

1028
. BRQRQQQR
. DARADDA

1 2@
122

Zr3496
ppm

. Q@29

. Q0Da

9@. 55

L8115
. a3

-

3
NOTUSED

BL/28/04 Q2305
4 5
NOTUSED  NOTUSED

'110098

&
NOTUSED

page &

7
NOTUSED



(110099

Analysis Report Ql/e2/04 B231@:22 PM page 1

Method: DAILY1 Sample Name: 2396461 Operator:
Run Time: @1/22/@4 14:25:55

Comment:

Mode: CONC Corvr. Factor: 1

Elem Ag3c8a Al3a8e As189@ B_2496 Ba4934 Be313@ BiZ&za
Units ppm ppm ppm ppm ppm ppm ppm
Avge -. 2191 . 2498 . Qa6 . 1784 .QR13 . Q2R —. paz1
SDev . QBRD4 . Qa78 . QRA4D . Q2R3 . QAQR . QARG .Qaa18
#RSD Z. 281 15. 66 252, 7 . 1603 1.768 52. 43 85.73
#1 -. @194 . Q553 . QR4 4 . 1782 . QB3 . Q2R -. Q@34
#z ~. 2189 . Q443 -.@B1E . 1786 .Q@13 . Q2R -. Q28
Elem Ca3179 Cdazes Co2286 Crae77 Cul3za7 Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 11.74 . 2@l . Q@48 L D16 . @219 . 1856 24.29
SDev . 1@ . QBQR . QR . QAR . 2@an1 . QR1E . Q@
#RSD .8111 27.14 4,471 11.75 4.914 . 8512 . RS9
#1 11. 81 . daat . DR4E . 0018 .oa18 . 1867 24.:28
#2 11.67 . Qa1 . Q@49 L QRS . Q@19 . 1845 24,29
Elem Lasdse Li&7@a7 Mga79@ MnaS76 MoZ@2@ NaS8a9 NaZ3es
Units ppm ppm ppm ppm ppm ppm ppm
Avge L2015 . QRS 9.739 . Q@4 ~-. @18 S24. &7 i1178.
SDev . Q03 . Q@1 . Q44 . QPR . Qa1 .64 .
%RSD ze.76 1. 380 . 4517 7.9@5 3. 898 2. 643 Q315
#1 Q@12 . DASR 9.77@ . QDS -, 2218 S24.73 1179.
#2 Loa17 . Q251 9,728 . QRQ4 -. Q@19 523. 82 1178.
Elem NiZ316 F_1782 Z203/1 2R3/ Fd34@4 S_182@ Sh2Qes
Units ppm ppm ppm ppm ppm ppm ppm
Avge . QA33 3.412 .@18@ L2176 -, QB2A 17.53 ~. QARE
SDev . Qa1 . 234 L0014 . Q@29 . 2@1 .28 . QRQ6
%RSD 4,166 . 9967 8. 230 16. 4@ S53. 24 . 4825 356.7
#1 . QA3E 3. 388 . 2169 . @197 —-. QRE7 17.59 . Q003
#z . D@34 3. 436 .@19@ Q156 -.aa1E 17.47 -. QA6
Elem Sc3613 196@/1 196@/& 512881 FbEa2d Sel196 5n1899
Units %R ppm ppm pp® ppm ppm ppm
Avge 94. 62 QG115 -.Q@1@ .9311 .a177 -. QRRE . @zl
SDev 1.28 . Qa7 4 . Q@19 . Q227 . Q214 L1 . QA4
%RSD 1.139 488, & 187.3 . 2872 8.155 774.9 18. 29
#1 93. 86 . Q268 -. Q024 .933@ .2188 . QRQ7 . Q@19
2 95, 38 ~-. Q@37 . QAR3 . 9292 Q167 ~-. Q@1@ . Q224
Elem Sra421s Tha837 Ti337& T11928 U_3859 V_ 2924 W_2@79
Units ppm ppm ppm ppm ppm ppm Ppm
Avge LAl ~. 17 -. @0Q4 . QA4 -. Q679 -. 2221 -, @18
SDev . Q2@ . a6 . Q@aE . pasE . Q@56 . QRR3 . Q2@
%RSD . 1758 9Z. 49 46.17 218.7 8.197 2@7. 3 4,379
#1 L2111 ~-. QBEs -. QAR5 -, Q@13 ~. Q719 . Qaad —-.Qa17

# @111 —. QADE ~. BaR3 . QAGD —. 3640 —. QRRS ~. 3218



Analysis

Elem
Units
Avge
SDev
%RSD

IntStd
Mode
Elem
Wavlen
Avge
SDev
4RSD

Report

Y_371@
ppm

. Q22RO

. a2 1

585. 3

. aa@al
- QG2

1
*Counts
Sc

361. 384
62036
7791.61@
1.129161

684526
695545

In2n6e
ppm

. 0248

. QDRSS

2. 126

D244
L BE51
Time

1a@aa
. BRBQGQR
. AQQADAR

1 0@
1aqaa

Zr3496

ppm

-, QOB
. QOO

98. 28

-. Qaa
—-. paai

3
NOTUSED

al/22/a4 323 1@

4
NOTUSED

NOTUSED

&
NOTUSED

7
NOTUSED



10101
Analysis Report QC Standard @al/ez/a4 02:18:33 M page 1

Method: DAILY1 Sample Name: icv/ccv Operator:
Run Time: Q1/22/94 14:14:07

Comment:

Mode: CONC Covr. Factor: 1

Elem Ag328a Al3ess As 1897 B_2496 Ba4934 Re313@ Biza3@
Units ppm ppm ppm ppm ppm ppm ppm
Avge . 9454 1@, o@ 5. 857 4.91@ 1@. 14 1.21Q 5. 434
SDev . @38 . 2@ La1e L D53 . Q6 . D4 . Bas
%RSD At B335 L2333 1. @84 L6271 . 3791 . 8099
#1 . 9481 1@, 2@ 5. 248 4,873 12, 1@ 1.2a7 5. 403
HE . 9426 1a. @1 5. 265 4.948 1@.19 1.213 5. 465

Errors QC Pass GC Fass QC Fass GC Pass 0C Fass QC Pass QC Fass

Value 1. Q0@ 13, a@ 5. Q@R 5. Q@R 12, @@ 1. @@ 5. QA@
Range 1@, ¢ 1@, @@ 1@, 09 13, 0@ 1@, @@ 10, @@ 12. @@
Elem Ca3179 Cdzees Co2&86 Cree77 Cul3es? Fe2714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 19.71 1.213 4,971 2. 065 2. Q9 1@. 14 20. 74
SDev .28 L211 . Q62 @16 . Q3 .28 . @7
%RSD . 3983 1.087 1.243 . 7886 1377 . 7444 . 3383
#1 19.65 1.005 4,928 2. 054 Z.0a7 1@. 28 20, 69
#e 19.77 i. 020 5.015 . a77 Z.011 12. 19 2@a.79
Ervors GC Fass QC Pass oC Pass QC Fass oC Fass GC Fass QC Fass
Value 2@, 20 1. Q@@ 5. QR Z. aoa 2. oo 1. 2@ z@. oR
Range 10, 2@ 1. 2@ 1@, @@ 1@, 6@ 1. 0@ 10, 0@ 1@, 2@
Elem Las@se Lie7@7 Mgz79@ MnaS76 Mo2@z@ Na5889 Naz3ez
Units ppm PRm ppm ppm ppm ppm ppm
Avge 5. 064 5. 889 za. & 1.236 5. 156 G41.13 27.53
SDev . 219 . @33 .13 .Q12 .42 . 29 15
%RSD . 3843 . 6397 . 6509 .9513 . 8Ba6a L7127 . S5376
#1 5. @50 5. 066 20.15 1.089 5. 126 Pan. 92 27.64
# 5. @78 5,112 2@, 33 1.043 5. 185 Q41.33 27.43

Evrors QC Fass C Pass QC Pass QC Fass GC Pass @GC Fail GC Fass

Value 5. aQQ 5. QA& =@, R i.Qa@ 5. a@a 30, 0 3. Q¢
Range 14, Qd 1@, @@ 1@, @ 1@, Q@ 1@, @Q 1@, o 1@, @
Elem Niz31ée 1782 zZeas/l ZEQ3/e Fd34Q4 5 _182z@ ShbIa6a8
Units Ppm pPpm pPpm pPpm pPpm ppm Ppm
Avge 5. 174 as. Se2s 5. Q32 5. 063 i.ai13 i.@49 1.@59
SDev a5 . 094 . Q24 . Q47 . QA7 LBl6 . AR3
#*RED . 9845 i.7@a8 . L4820 .9199 L6610 1. 484 . S2R3
#1 5. 138 5. 459 S.@14 S Q30 1. @28 1.@a38 1.a57
#Z S.21l@ 05. 592 S. Q49 5. Q96 i.aia 1.6 1.@a61
Evrrors QC PFass QC Fail NOCHECK NOCHECK QC Fass Qc Pass OC PRass
Value 5. QQQ 5. Q0@ 1. Q@ 1. a2 1. aaa
Range 13, 2 1@, @& 14, a4 14, @R 1. 2aa

Elem Sc3613 196@/1 196@/:2 Sizaal Fooz@ Se19é6 Sn1899



Analysis

Units
Avge
SDev
#RSD

Evrors
Value
Range

Elem
Units
Avge
SDhev
%RSD

Errors
Value
Range

Elem
tnits
Aivge
SDev
%»RSD

#1
#e

Errors
Value
Range

Report

%R
97.54

~N U

.
53

n

97.72
97.37

NOCHECHK

Sr4215
ppm

5. 357

. @17

. 3102

w
Y]
o U

4
. 36
QC Pass

S. QR
la, ad

Y_371@
ppm

5, 065
. 010
. 1991

5. @57

S. 072

QC Pass
5. 20Q
1@, aa

GC Standard

ppm
5. 636

. 057
1.@12

5. 596

5.676

NOCHECHK

Tha837
ppm

1. @22
.01
1.229

GC Fass
1. 0aQ
1@, o

InE@6s
pPPm

1. 005

. 016

1.612

. 9934
1.216

QC Fass
1. @AQ
1. @

NOCHECHK

Ti3372
ppm

5, @39
. 0Q7
. 1304

5. Q44
S. 235

OC Fass
S. aaR
12, @&

73496
ppm

5. 044
. 228
. 1581

C Pass
5. Q@
1@, a@

(10102

ar/2z/04 B2:18:33 M

ppm
4,958

. oes
. 4446

4,945
4.974

QC Pass
5. Q@A
ia, aa

T11i9@8

ppm
05. 514

ppm
5. @47

. @39
L7745

5. Q2@

5.a75

QC FPass
5. Qaa
1@, 2@

U_3859
ppm

. 9947
. D@ED
. 6043

. 9904
.9989

GC Fass
1. 0a@
12, aa

ppm
05, 595
. 298
1,745

Q5. 526

0S. 664

QC Fail
S. 00@

GC Fass
5. aaa
1@, @@

page &

ppm
G5. 968
. 273
1,224

05.917
Q6. aza

GC Fail
S. @@
1a. aa

W_2@79

ppm

1.093
Laes

2. B25

1.@a77
Q1. 1@9

GC PFass
1. Qaa
1@, @@



10103

Analysis Report QC Standard R1/22/04 d2:18:33 M page 3
IntStd 1 & 3 4 5 & 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc e - — — —_ —
Wavlen 361.384 e e — — —— —— —
Avge 711354 1Q2a2a - - —_— — ——
SDev 18@4. 294 . aQRR2Ba —-— - — — —
%*#RSD . 2530799 . @Q2aa0a - - — S —
#1 712627 100 - —_— e _ ——

#Z 7iaa81 12@aa - e e —_— S



Analvsis Report
Method: DAILYL
Run Time: QAl1/32/@4
Comment:

Mode: CONC Corr.
Elem An3c8a
Units ppm
Avge L—-.2188
SDev . QRQA3
%*RSD 1.435
#1 L—. 2186
# L—.&19@
Evvrors LC Low
High . QRSA
Low —-. QA5
Elem Ca31i79
Units ppm
Avge 2048
SDev . aale
%RSD 34,12
#1 . ARER
H . QAa37
Errors LC Pass
High . QSRR
Low - QSQ
Elem lL.a4186
Units ppm
Avge . QA7
SDhewv . AAGQ9
%»RSD 133. 4
#1 L A1 3
#= . QAR
Errors LC Pass
High . QRS
l.ow —-. AATA
Elem Ni&Z3ié6
Units ppm
Avge -, Qa1
SDhev . BAG4H
%»RSD 6z1.7
#1 . BQAZ
H - . AGR4H
Errors LC Pass
Hingh . QA5
Low - DASH
Elem Sc3613

Blank Sample

Sample Name:
14:2@: 3

Factor:

Al308s
ppm
L2121
. Q@71
7@. 16

- 3131
. a5

LC PFass
. QSAG
-~ ASAQ

CdEEes

ppm

-. OQQD
. dea1

365.9

. BaRl
-. Q2R

LC Fass
. ARSQ
-, QSR

Lie7@7
ppm

. Q@1
. QB4
31.53

v 1V h
. 2@@9

L.C Fass
. BASR
- AASA

F_1788
ppm

. Q@S

. QR8s

891.7

. 2267

LC Pass
. D14
-, A12@

196@/1

As189@
ppm

- QRO
. D44
10030,

—. QA3
. aa31

LC Pass
. QASH
- BASA

CoZ&86
ppm

. QOR4

. QD6

174.9

. aaas
—. Q@R

LLC Fass
. AASA
—. DRASH
Mpe79@
ppm
—-. A9
. ADA9
99, 26

—. QAA3
—~. Q@15

L.C Fass

NOCHECHK

19c@/2

ich/cchb

B1/22/d4

B_£496
ppm

. QRER
. Q@16
26. 66

. 371
. Q49

LC Pass
. 2520
- QSO0

Crae77

ppm
- QOO

. QQRE
42,88

—. aQas
—. QGA7

LC Fass
. QASA
- QAEA
MnES76
ppm

. a1

. 201
188.1

. 22a1
—. Q@

LC Pass

NOCHECHK

S5ic8al

10104

B2:24:57 PM

Operator:

Ba4934
ppm

. QR29

. 2229

93.17

L2A15
. B2A3

L.C Fass
. Q2SH
- . AASS

Cu3z4a7

Ppm

—. aQal
« QA

73. 42

—-. @z
- anal

LC Fass
. QA5G
-, A5

Mo2@eo

ppm

- QO3
. BR03
1201

—. Q22
—. 2RSS

LC PFass
. QA5G
—-. @52

Fd3404
ppm

)
. D@1

8.53

—. QER8
—. QA9

LC Pass
. AASA
- QASH

PbEEn

Be3i30
ppm

. QQR4
. Q@R
51.9@

. QRS
i Jva g

L.C Pass
. QRSA
- QRASA

Fe2714

ppm

-, QOE7
. Q43
157. 4

R 1 7 R
-. A58

LC Pass
Y gt
- D2SQ

NaS889
ppm
H. 1398
. 3229
14.97

5_18z@
ppm
H. 0214
. DBS3

£4.53

H.@a177

H. QE5E
LC High
. Qi@
~-. 0103

Sel9é

page

—. Q@1d
—-. @zl

LC Fass
. QS
- QASH

K_7664
ppm

. Q@38

L2121

323. @

LB1E3
-. 2048

L.C PFass
. 1@
- 122

Na33z@s
ppm

H. 1449
. BELD
b4, 15

H. 19a=
H. @997

LC High
. 0S50
-, AS0@

Sba@6 8
ppm

- @10
. 004

35.72

—. Qa8
-. @13

LC Fass
. Q1R
—. Q1A

5n1899



Analysis

Units
Avge
SDev
%RSD

Eryrors
High
l.ow

Elem
Units
Avge
SDev
%“RSD

Ervors
High
Low

Elem
Units
Avge
SDev
%RSD

#1
#

Errors
High
L.ow

Report

%R
12@a.9
-9

. 8527

12@2. 3
121.5

NOCHECHK

Sr4215
ppm

. QRS

. DRQ4

93. 45

. A28
17 b

LC Pass
. QSR
- QAT

Y _371@
ppm

. Q@4
. DOR4
12@. 8

. a7
. @Al

L.C Fass
. QA5
-, AASA

Blank Sample

ppm
. @224
. 2228
216. 4

- QBB
. @29

NOCHECK

Th2837

ppm

-. Q026
. Q@23
11. 20

—. Q@24
—. Aaz8

LC Fass
- B1Qd
-, Q132

In206s
ppm

. Q201
. QDD4
439.8

—. QA
. B4

LC Pass
. QASR
-, QOGS

ppm

—. Q2aS
. @oa1

3.538

. QAT
—. aa6

NOCHECHK

Ti3372
ppm

. QoR1
. 0Q6

1135,

. QA5
—~. Q224

LC Pass
. QAT
- . QASA

Zr3496
ppm

. QURS
. 0QR4
83.98

. Qa8
. Bagz

LC Fass
. AASR
-, QASH

ar/22/04

ppm

- 2253
. BOBS

9.771

—. 2A5@
—. aRs57

LC Pass
. Alaa
—-. A1AG

Ti119@8
ppm

. 2268
. Q043
63. 14

. 3298
. Da37

LC FPass
. Q13
—-. Q1Qa

ppm
. Q229
. Q014

153.

. 2218
—. Qaal

LLC Fass
. Q3R
- DAZD

U_3859
ppm

. 238@

. Q@91

23.9@

LB315
. D444

LC Fass
. 1298
-, 10Qa

Q24357

(110105

i

LC Fass
« QAT
—. QAGQ

page

ppm
-. QB4

. pOBE
8. 404

-. Q@ze
—. QD25

LC Fass
. QASa
—. QATR

W_g2@a79
ppm

. QOE7
. DA3R
113, &

. QG
. 2048

LC Fass
. D1Q&
—-. Q124

oo



Analysis

IntStd
Mode
Elem
Wavlien
Avge
SDev
%RSD

Report

1
#Counts
Sc

361. 384
736419
6223.954
. 8456241

731618
74Q422

Blank Sample

Y

Time

10@a@
g tratridradn v
. QRQAR2Q

122@@R
122

-

3
NOTUSED

Ql/28/@4 Q2:24:57

4
NOTUSED

S

NOTUSED

010106

FM

&

NOTUSED

page 3

-
NOTUSED
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(10107

FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS

Lot No: 1103070
Release Datke: July, 2003
Expiry Dae: July, 2006

Catalog No. A509

Jests Units Yalye

Assay % 69% — e
Color APHA <0 C2EEE
Alyminum ppb <0.2 F e M B
Antimony ppb <0.1 = m i
Arsenic ppb <0.1 wom:
Barium ppb <0.1 ¥ B
Beryllium ppb <0.1 L
Bismuth ppb <0.1 gl
Boron ppb <1 i Mo
Cadmium ppb <0.1 i Zmr
Calcium ppb <0.5 7 B i
Chromium ppb <0.1 { g o 2;:
Cobalt ppb <0.1 SRR
Copper ppb <0.1 SO X
Ion ppb <0.5 R
Lead ppb <0.1 ST =2
Lithium pPb <0.1 i 'b\) S &
Magnesium ppb <0.2 "TI 1 |
Manganese ppb <0.1 i Kbg =
Mercury ppb <0.2 8 oigC ~
Molybdenum ppb <0.1 Py o — p-’ N
Nickel ‘ppb <0.1 T S B <
Potass ium ppb <0.2 il . iU
Selenium ppb <0.1 T
Silver ppb <0.1 I
Sodium ppb <0.2 I
Strontium ppb <0.1 HEEE R B
Thorium ppb <0.1

n ppb <0.1

Titanium ppb <0.1

Uranium ppd <0.1

Vanadium ppb <0.1

Znc 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.

R Me Ke\uy

Dr. B. McKelvey
QAJQC Manager

Fisher Scientific Chermical Diviss
Pittsburgh, PA., 15275 Phone (412) 490-8300

. Fisher Chemical

A Eisher Scientific Company




110108

FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS

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

Jests Units Value
Assay % . 36%
Color APHA <10
Aluminum ppb <0.5
Antimony ppb <0.1
Arsenic ppb <0.1 - 330
Barium ppb <0.1 Z 2 >
Beryllium : ppb <0.1 S5 o o Z
Bismuth ppb <0.1 o 5
Boron ppb <1 v oM Ao
Cadmium ppb <0.1 e R >_§ {Ii %
Calciur.n ppb <0.5 g) £ — M=
Chromium ppb <0.1 ﬁ’_‘ mA—=
Cobalt ppb <0.1 b e
Copper ppb <0.1 g l" ’:? mr
iron ppO <0.5 I
Lead ppb <0.1 i1 oM
Lithium ppb <0.1 it
Magnesium ppb <0.5 f_._‘i § ; :E
Manganese ppb <0.1 ~ H =
Mercury ppb <0.2 ﬁ’é EL}: ,‘—',
Molybdenum ppb <0.1 H L R ;’07 x
Nickel ppb <0.1 il QM m
Potassium - ppb <0.1 ‘U0 % ic =
Selenium ppb <0.1 O A
Silver ppb <0.1 ﬁ; il
Sodium ppb <0.5 ot 11 H
Strontium ppb <0.1 i % } g w
Thorium ppb <0.1 O T
Tin ppb <0.1 [ T
Titanium ppb <0.1 [ B
Uranium ppb <0.1 I I
Vanadium ppb <0.1
Znc ppb <0.5
Zirconium ppb <0.1

Element concentrations are at the point of bottling.

Concentrations of some elements in particutar, Ca, Si, K,

Na, B, Al, Mg & Mn will increase due to storage in glass

botties.
R Me Ke\\}pl/
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: 4103070
Release Date: August 2003
Expiry Date: August 2006

Jests Units Value

Assay % 36%

Color APHA <10

Aluminum ppb <0.5

Antimony ppb <0.1

Arsenic ppb <0.1

Barium ppb <0.1

Beryllium ppb <0.1 25
Bismuth ppb <0.1 f{ —
Boron ppb <1 oom
Cadmium ppb <0.1 gl
Calcium ppb <0.5 ‘" %
Chromium ppb <0.1 F m
Cobalt ppb <0.1 0=
Copper ppb <0.1 O m
1ron ppb <0.5 L o
Lead ppb <0.1 H | i
Lithium ppb <0.1 -
Magnesium ppb <0.5 é i
Manganese ppb <0.1 o0
Mercury ppb <0.2 .-
Molybdenum ppb <0.1 o
Nickel ppb <0.1 = “\'
Potass ium ppb <0.1 [ =]
Selenium ppb <0.1 ’ Q
Silver ppb <0.1 bn g
Sodium ppb <0.5 Nt
Strontium ppb <0.1 F) :
Thorium ppb <0.1 g_,z
™ ppb <0.1 Q‘l
Titanium ppb <0.1 7
Uranium ppb <0.1 i
Vanadium ppb <0.1 ; §
Zrc ppb <0.5

Zirconium ppb <0.1

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

R Me ke\ubf/

Dr. B. McKelvey

QA/QC Manager

Fisher Scientific Chemical Division

Pitisburgh, PA., 15275 Phone (412) 490-8300

Fisher Chemical

A Fisher Scientific Company
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This ASSURA NCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below.

o
>
—
m
= oma
e | mELZ
SPCXertificate™ | PEzis
Certifrcate of Reference Material ETT55
F
. vy
Catalog Number: SPIKE-1 Lot No.: 25-23AS S &
Description: Spike Sample Standard 1 C ?h"’ %
Matrix: 5% Nitric Acid/tr Tartaric Acid - HF MR
RN
| j o
i 53]
i
i
!
i
{

O TTIRRS

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

(mgl) (mgl) SRM (mg/l) (mg/l) SRM
Al 200 199.51 3101a Pb 50 49.98 3128
As 200 199.89  3103a Sb 50 50.02 3102a
Ba 200 199.68 3104a Vv 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: OE\f -’ : - 2@ertlfymg Officer: N- Kovheriakiola...
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© 2000 SPEX CertiPrep, Inc.
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relevant to the certified properties listed below.

B Vi ] A X L - P

- T
SPEXertificate™ 10111 g3
iy
Lertificate of Reference Material P _% 4
mT
AE
% o/
FJ‘ ll: 9
Catalog Number: ICAL-1 Lot No.: 25-176AS b
Description: Instrument Calibration Standard 1 } E |
. - . . -E
Matrix: 5% Nitric Acid Sb f_%
lu- !‘pk
L =D
o Mmie ™~
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a. g N
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as b ,U ﬁ
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods Po ; }
bobod
e
Pl

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

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer:

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

Ca 5,000 498492 3109a

K 5,000  4,990.26 314la
Mg 5,000 4,991.82 3131a
Na 5,000  4,998.07 3152a

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

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified
concentrations with no single element exceeding +/-2%. This includes uncertainty of
measurements and other effects, such as transpiration losses. This guarantee is valid for a period
of one year from the date of certification only when the material is kept tightly capped and
transported and stored under laboratory conditions.

SEp
Date of Certification: - 0gy. Certifying Officer: V. Kodhertadeos

© 2000 SPEX CertiPrep, Inc.
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inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903

e-mail: ivsales@ivstandards.com ¢ V\ietis ée wwyw.ivstandards.com
}

certificate of analys:s
CUSTOM-GRADE SOLUTION 1000 pg/mL Scandium IN 5% HNO, (abs)

Catalog Number: CGSC1-1and CGSC1-6

Lot Number: W-SC02055

ADCHER LAk

S | V= 7 1 S
Starting Material: Sc,0,4 : : .,u.,..._.“..-!:@[0\]3@&_._“”
Starting Material Purity: 99.99% D&ATE T
Starting Material Lot No: 632-5721 Ir\h.ZIFE:I.:". N li C‘)?)L.::__ __FO:  FRTIS_

CERTIFIED CONCENTRATION: 1000 + 5 pg/mL

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

Certified Value (%) = > x ; Uncertainty (+) = ZIjEs 22
n (n)1l2
{x) = mean x;, = individual results n = number of measurements ¥'S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1000 + 5 pg/mb
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 pg/mL:

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

0 Al <0.070 M Dy <0.00060 M L <0.0010 M Pr <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M Ti  <0.00010
M Bs <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 0O Hg i M  Ru <0.00020 M Tm <0.000040
M Bi 0.0043 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn  <0.00050
o 8 <0.020 M Au <0.00030 M Nd <0.00020 s Sc M Ti <0.0060
M Cd <0.00030 M Hf 0.0030 0 Ni <0.084 O Se <0.67 M W <0.0010
O Ca 0.016 M  Ho <0.000050 M Nb <0.000050 0 Si  <0.034 M U <0.00020
M Ce <0.00050 M In  <0.00010 n Os M  Ag 0.0050 M V  <0.00020
M GCs <0.000030 M <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 2n 0.0076
M Cu <0.00060 M Pb 0.00050 o K <5.01 M Ta <0.00070 M Zr 0.032

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

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

QA:KL pev.0nnaoss

Quality Assurance Manager Expires: m

an‘rr‘ﬂ
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inorganic ventures / iv labs

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

certificate of analysis

CUSTOM-GRADE SOLUTION 10,000 pg/mL Scandium IN 5% HNO, (abs)

Catalog Number; CGSC10-1and CGSC10-5
INOFEGANTC LABS/RADIHEM LABS

Lot Number: T-SC02053 DATE RECEIVED: _ 08/a%/0d o
DATE EXFIRED: i0/0) /084 .

Starting Material: Sc,0;4 DATE OFENED: _____ oV/au/ed . __
Starting Material Purity: 99.999% INORGE: B FO)s o e e o e
Starting Material Lot No: 632-5721 AR ~-ESRRAR. ...

CERTIFIED CONCENTRATION: 10,047 + 29 pg/mL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = 2 x, Uncertainty () =_2[(Xs )"
n (n)‘IIZ
(%) = mean x; = individual results n = number of measurements Y'S, = The summation of all significant

estimated errors.

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

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

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

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

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9986% efficient for the removal of particles down to 0.3 um .

0 Al <0.070 M Dy <0.0060 M LU <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 0028
M Be <0.00050 M Ga <0.0010 i Hg M Ru <0.0020 M Tm <0.00040
M B 0.043 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 E Sn <0.0050
0 B <0034 M Au <0.0030 M Nd <0.0020 s Sc n T

M Cd <0.0030 M Hf 0.030 [¢] Ni <0.084 o Se <0.87 M W <0.010

0 Ca 0.17 M Ho <0.00050 M Nb <0.00060 o Si <0.034 M U <0.0020
M Ce <0.0050 M In <0.0010 n Os M Ag 0.0050 M Vv <0.0020
M Cs <0.00030 M I <0.0050 M Pd <0.0060 0 Na <0.16 M Yb <0.0010
M Cr <0.0060 o Fe <0.16 i P M  Sr <0.00050 M Y <0.040

M Co <0.0030 M Ls <0.00050 M Pt <0.0020 n S M 2n 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)

QA:KL nev.02120308
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SJPEXertilicate 110114

Lertificate of Reference Material

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: 999.5 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 \Y 0.004
Cr <0.003 Na 0.026 Zr <0.001

Ni <0.001 Zn <0.007

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

transported and stored under laboratory conditions.

03
Certifying Officer: M. Kodchertakola

Date of Certification:
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SPEXertificate = 010115

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

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 1002 mg/L
Method: Evaporéte to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2SO4.

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

Density: 1.014 @ 24.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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

Al 0.009 Cu 0.01 Pb 0.001
As 0.004 Fe 0.045 Re 0.002
Ag <0.001 Ga <0.001 Rb <0.001
B <0.004 In <0.001 Sr 0.001
Ba 0.004 K 0.05 Sb 0.002
Be 0.002 Mn <0.001 Sn <0.001
53 Bi <0.001 Mo 0.002 Ti 0.005
s Ca 0.03 Mg 0.003 Tl <0.001
R Cr <0.001 Na 0.02 v <0.001
5% cd <0.001 Ni <0.001 Zr <0.001
& Co 0.002 Zn 0.20

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: AJ. Kodhertakola
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Lertificate of Reference Material Smmm
e O m I‘
Catalog Number: PLLI2-2X/2Y Lot No. 9-102LI I Sxm
Description: 1000 mg/L Lithium % =
M«
Matrix: 2% HNO3 ‘_cg me
P o
i i as
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a i { P
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as i } fo
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 3 b s
: g eXe
relevent to the certified properties listed below. . Q }{, Q
Certified Value: 1002 mg/L , b 55 [y
Uncertainty Associated with Measurement: +/- 3 mg/L 18'6 %
Certified Value is Traceable to: NIST SRM 3129a 'gpfﬁg 5(,)
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Matrix:

Element

Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

Description:

mg/L

0.001

0.04 -

<0.001
<0.003
<0.001
<0.001
<0.001

0.006
<0.005

<0.05
<0.001

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

Cataiog Number: PLMO9-2X/2Y/2T
1000 mg/L Molybdenum
H20

Uncertainty Associated with Measurement:
Certified Value is Traceable to:

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

NIST SRM 3134

999 mg/L

Element

Cu
Fe
Ga
In
K
Li
Mg
Mn
Na
Ni

mg/L

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

03

SPEXertificate

Lertificate of Reference fHaterial
Lot No.

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevent to the certified properties listed below.

Certified Value: 1000 mg/L

+/- 3 mg/L

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay:
Method: precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as MoO2(CI9H6NO)2

Element

Pb
Re
Rb
Sr
Sb
Sn
Ti

Tl

A"

Zr
Zn

Certifying Officer: /. Kodhevtakola .

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

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

mg/L

0.001
0.03
<0.001
<0.001
<0.001
<0.001
0.004
<0.001
0.004
<0.001
<0.001

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others.
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty
of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and
transported and stored under laboratory conditions.
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SPEXertificate ™ 40117

Lertificate of Reference Material

Catalog Number: PLP9-2X/2Y/2T Lot No. 9-150P
Description: 1000 mg/L Phosphorus
Matrix: H20

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevent to the certified properties listed below.

Certified Value: 1002.5 mg/L

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

Certified Value is Traceable to: NIST SRM 3139a

The CRM is prepared gravimetrically using high purity (NH4)H2(PO4) Lot# WI1002B. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

(I
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Refer to side 2 for details of measurement uncertainties.

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

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

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

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

0.002 Cu <0.001 Pb <0.001

0.001 Fe <0.001 Rb <0.001
<0.002 Ga <0.001 Re <0.001
<0.002 In <0.001 Sn <0.001
<0.001 K 0.006 Sr <0.001
<0.001 Li <0.001 Sb 0.004
<0.001 Mg <0.001 Ti 0.004

0.004 Mn <0.001 Tl <0.001
<0.008 Mo <0.001 \% <0.006
<0.001 Na 0.003 Zr <0.001
<0.001 Ni <0.001 Zn 0.07

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

6CcT - - 2003

Date of Certification:

Certifying Officer: Al. Kodheriakola..

© 2000 SPEX CertiPrep, Inc.



SPEXertificate ™ 10118

Lertificate of Veference 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
(C9H7ON)4(H4)[Si(M012040)]

u

WAHIOY M /5

SO

Sl

e B e RS L e
e RS I 8

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
0.002 Cu <0.001 Pb <0.001
<0.001 Fe 0.020 <0.001
<0.001 Ga <0.001 <0.001
<0.003 In <0.001 <0.001
<0.001 K <0.010 0.03
<0.001 Li <0.001 i <0.001
<0.001 Mg <0.001 <0.001
0.018 Mn <0.001 <0.001
<0.002 Mo <0.001 0.05
<0.001 Na 0.02 0.06
<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: e 03 Certifying Officer: A/- Kodhevakeola

© 2000 SPEX CertiPrep, Inc.



SPEXertiticate ™ 10110

Lertificate of Veference Material

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

Description: 1000 mg/L Titanium

Matrix: H20/ 0.24% F-

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

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

Certified Value: 1001 mg/L
Uncertainty Associated with Measurement: 3.0mg/L
Certified Value is Traceable to: NIST SRM #3162a

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

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1003 mg/L

Method: precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as TiO2.
Instrumentation Analysis By ICP spectrometer: 999 mg/L
Uncertified Properties:

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

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

0.006 Cu <0.10 Pb <0.001
<0.001 Fe <0.01 Rb <0.001
<0.001 Ga <0.001 Re <0.001

0.003 In <0.001 Si 0.52
<0.001 K <0.01 Sr 0.001

<0.001 Li <0.001 Sb <0.001

<0.001 Mg <0.001 Tl <0.001
0.013 Mn <0.001 v <0.001

<0.003 Mo <0.001 Zr 0.01

<0.001 Na 0.02 Zn 0.03
0.002 Ni <0.001

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

W
Date of Certification: s 03 Certifying Officer: M. Kochertakola

© 2000 SPEX CertiPrep, Inc.
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Description:
Matrix:

Classical Wet Assay:

Element mg/L

Al 0.02
As <0.001
Ag <0.002
B <0.003
Ba 0.008
Be <0.001
Bi <0.001
Ca 0.014
Cr 0.001
Cd <0.001
Co <0.001

© 2000 SPEX CertiPrep, Inc.

Uncertainty Associated with Measurement:
Certified Value is Traceable to:

The CRM is prepared gravimetrically using high purity Strontium Carbonate
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.

1002 mg/L

Element
Cu
Fe
Ga
In
K
Li
Mg
Mn
Mo
Na
Ni

mg/L

<0.001
0.001
<0.001
<0.001
0.10
0.007
<0.003
<0.001
<0.001
0.01
<0.001

SPEXertificate ™

Lertiticate of Beference Mlaterial

Catalog Number: PLSR2-2X/2Y/2T
1000 mg/L Strontium in 2% HNO3

2% HNO3

Lot No.

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevent to the certified properties listed below.

Certified Value: 1002.5 mg/L

+/- 3 mg/L
NIST SRM 3153a

Element
Pb
Rb
Re
Si
Sb
Ti
Ti
A"
Zr
Zn

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:

mg/L
<0.001
<0.001
<0.001
0.043
<0.001
<0.002
<0.001
<0.001
<0.001
0.04

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: _ ocT - 2003 Certifying Officer: A/. Kodhertakola
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The CRM is prepared gravimetrically using high purity Tin Metal Lot# 0289IN. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 999 mg/L

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

oo
yom s ™ Z>» D> =
DSIPEXertificate EEEE
- | 110121 2. -2
Lertificate of Relerence Hlaterial | Ixmz
Pomao

‘ ip Z=m -
Catalog Number: PLSN5-2X/2Y/2T Lot No. 9-62SN CRmor
o g . = mT
Description: 1000 mg/L Tin ﬂ - o >
Matrix: 20% HCL o
' T T
This ASSURANCE @® certified reference material, CRM, is intended primarily for use as a g E ? E é’
b , ) : o~ ; R C =
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as o E,\ 5\\ 'I'
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods i ’ ) m
relevent to the certified properties listed below. ’}ﬂ ggﬁz
—
Certified Value: 1000 mg/L @'@% 2 g
Uncertainty Associated with Measurement: +/- 3 mg/L "5‘ i F :@ i3

Certified Value is Traceable to: NIST SRM 3161a ! ! 3

; i

[

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

0.007 Cu <0.001 Pb 0.001

As 0.01 Fe 0.02 Rb <0.001
Ag 0.002 Ga <0.001 Re <0.001
B <0.03 In <0.001 Sr <0.001
Ba <0.001 K 0.10 Sb 0.002
Be <0.001 Li <0.001 Ti <0.00}
Bi <0.001 Mg <0.001 Tl <0.001
Ca 0.004 Mn <0.001 \Y <(.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 ctglditions.

Date of Certification: JN 0 Certifying Officer: AJ. Rocherta ko

© 2000 SPEX CertiPrep, Inc.
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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

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:

-~ OCc o

r g’ ™ 2> 2P

SPEXertilicate FEE

Lertificate of Beference Mlaterial Caxm

Catalog Number: PLBI4-2X/2Y Lot No. 9-36BI Ukl

Description: 1000 mg/L Bismuth id);" o
Matrix: 10% HNO3 i ! 3 !
RN

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a Ry -‘8 e

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as }T‘ R NB

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods | & g 5

relevent to the certified properties listed below. !;;i\ S B ﬁ

Certified Value: 1001 mg/L LK g,
Uncertainty Associated with Measurement: +/- 3 mg/L E} ad
Certified Value is Traceable to: NIST SRM 3106 p
Lot
[ B

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 T <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.

) 3 ‘
Date of Certification: IR v Certifying Officer: M. Kochevtakola..

© 2000 SPEX CertiPrep, Inc.



SPEXertificate ™ 10123

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

Classical Wet Assay: 998 mg/L

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

Instrumentation Analysis By ICP spectrometer: 995 mg/L
Uncertified Properties:

Density: 1.010 @ 23.8 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

=IO O
e i
Lertificate of Relerence Mlaterial Srmmm

fry]
Catalog Number: PLLA2-2X/2Y Lot No. 10-17LA S RxA
Description: 1000 mg/L Lanthanum B7 % g

Ty e 0 -U- T

Matrix: 2% HNO3 !E;: 25
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a O
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 3 b B
relevent to the certified properties listed below. l" R&
Certified Value: 996 5 mg/L - 5&5
Uncertainty Associated with Measurement:  +/- 3 mg/L o ILB 2iS
Certified Value is Traceable to:  NIST SRM 3127a AR
The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot 06981D. The R F

e

I T

I I

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

Ce 0.009 Lu <0.001 Tm <0.001
Ca 0.05 Mn <0.001 Ti <0.001
Dy <0.001 Mo <0.001 Tb <(0.001
Er <0.001 Nd <0.001 Ta <0.001
Eu <0.001 Ni <0.001 TI <0.001
Fe 0.006 Na 0.006 A\’ <0.001
Gd <0.2 Pr <0.001 \' <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.

Date of Certification: 03 Certifying Officer: M- KodhertakoB_.

© 2000 SPEX CertiPrep, Inc.
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The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 08001A. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement 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:

Y

4 4 ™

ﬁﬁ@.ﬁftlﬂ[éﬂe (‘1(\124 SoP Y
Certificate of Reference flaterial s e
Catalog Number: PLY2-2X/2Y/2T Lot No. 9-152Y § 2 g m %
Description: 1,000 mg/L Yttrium % zom =
Matrix: 2% HNO3 E\Jiog § c
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a % E g Pow
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as ;__; : o b3
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods Cjﬁgo‘a g
relevent to the certified properties listed below. o S L\i
Certified Value: 1001.5 mg/L ;_mﬂ\)fﬂg 2
Uncertainty Associated with Measurement:  +/-3 mg/L g_mog 3 B -
Certified Value is Traceable to: NIST SRM 3167a. &"p' ‘ g
oM g 0

i

!

i

i

R,

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 A\ <0.001
Ga <0.001 Pr <0.001 w <0.001
Hf <0.001 Rb <0.001 Yb <0.001
Ho <0.001 Sc <0.001 Zr 0.003
In <0.001 Sm <0.001

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

transported and stored under laboratory conditions.

MY 03

Certifying Officer: M. Kochevtadola.

Date of Certification:
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© 2000 SPEX CertiPrep, Inc.



SIPPEXertificate

Lertificate of Reference Material

Catalog Number: PLPD3-2X/2Y Lot No. 10-108PD
Description: 1000 mg/L Palladium
Matrix: 10% HCl

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant 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 3138

The CRM is prepared gravimetrically using high purity Palladium Powder Lot# 01021A.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: precipitation using Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2

o ¢TI0

LTS

Instrumental Analysis by ICP spectrometer: 1003 mg/L

Uncertified Properties:

Density: 1,017 @23.6 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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

Al 0.01 Fe 0.024 Re <0.001
Au 0.003 Ga <0.001 Rh 0.001
Ag 0.005 Ir <0.001 Rb <0.001
B <0.002 In <0.001 Ru <0.001
Be <0.003 Mg 0.008 Sn 0.007
Bi <0.001 Mn <0.001 Te <0.002
Ca 0.014 Na 0.02 Ti <0.001
Cd <0.001 Ni <0.001 w <0.001
Co 0.004 Pb 0.002 Zr <0.001
Cr <0.003 Pt <0.001 Zn 1.0
Cu 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 cc‘n}ditions.

Date of Certification: Certifying Officer: A/. Kodheriskeola .

© 2000 SPEX CertiPrep, Inc.



Certified Value is Traceable to: NIST SRM 3154

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

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 1003 mg/L

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

s D oo

r g ™ E > g >~
ettificate EEEE
zmmmg
pt , 1 ul - -i-j
Certiticate of Reference Mlaterial (10126 S RRED
L Oz
Catalog Number: PLS9-2X/2Y/2T Lot No. 8-74S ;;—Fr 5 = g P

. . oam
Description: 1000 mg/L Sulfur §O RN
Matrix: H20 § % § g" &
I S A N
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a . i :0; ;
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as g g Q%\ 'g‘
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods i N g '@ o
relevent to the certified properties listed below. MK e g

: bl
Certified Value: 1003 mg/L wlo %;@ 5
Uncertainty Associated with Measurement: -+/- 3 mg/L ?—{4‘{0’ ;F} =
G ¥

RN

Pbord

I

bl

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 \ <0.001
cd <0.001 Na 0.02 Zr <0.001
Co <0.001 Ni <0.001 Zn 0.0075

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

transported and stored under laboratory conditions.

Date of Certification: _JM 03 Certifying Officer: A, Kochertakola.
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SPEXertificate ™ 10127

Lertiticate of Reference Mlaterial

Catalog Number: PLTH2-2X/2Y Lot No. 10-24TH

Description: 1000 mg/L Thorium
Matrix: 2% HNO3

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevent to the certified properties listed below.

Certified Value: 999 mg/1,
Uncertainty Associated with Measurement:  +/- 3.0 mg/L
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 Analysis:

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

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

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

Date of Certification: AL 03 Certifying Officer: V- Kodhertakola_

© 2000 SPEX CertiPrep, Inc.
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Description:
Matrix:

Element mg/L

Al 0.005
As 0.06
Ag <0.001
B <0.005
Ba 0.004
Be <0.001
Bi <0.001
Ca 0.012
Cr <0.010
Cd <0.001
Co <0.001

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

SPEXertilicate ™

Certificate of Reference Mlaterial

Catalog Number: PLU2-2X/2Y
1000 mg/L Uranium

2% HNO3

Element

Cu
Fe
Ga
In
K
Li
Mg
Mn
Mo
Na
Ni

NIST SRM 3164.

999 mg/L

mg/L

0.02
0.011
<0.001
<0.001
0.008
<0.001
0.003
0.003
0.006
0.10
<0.001

Lot No.

+/- 3 mg/L

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay:
Method: Evaporate to dryness. Ignite and weigh as U308.

Element

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

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:

mg/L

0.004
<0.001
<0.001

<0.10

0.003

0.003
<0.001
<0.001
<0.003
<0.001

0.008

9-179U

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:
Certified Value is Traceable to:

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

" Lot# 04001D

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

JIN

10128

. The

Certifying Officer: Al. Kochertakola..
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SPEXertilicate 110129 §0q%7
Lertificate of Weference Rlaterial L.m T r—r z
pom -
Catalog Number: PLW9-2X/2Y Lot No. 9-177W ’ F) o0S -
. . i L }
Description: 1000 mg/L Tungsten IR
Matrix: H20 i PN
T T
Tio }O b >
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a o ‘pp gpp F—’
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as el Mt %
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 1 QEE =
relevent to the certified properties listed below. g)‘ %g L(Z) -
Certified Value: 1,000 mg/L e Z T
Uncertainty Associated with Measurement: +/- 3 mg/L el @
Certified Value is Traceable to: NIST SRM 3163 5 5 i
[
Pl

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 <0.001 Li <0.001 Sb 0.001
Bi <0.001 Mg <0.001 Ti <0.001
Ca 0.009 Mn <0.001 Tl <0.001
Cr <0.001 Mo 0.005 \4 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: Ak 03 Certifying Officer: Al Kodhertakola. .-
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Certified Value is Traceable to:  NIST SRM 3169

The CRM is prepared gravimetrically using high purity Zirconyl Nitrate Lot# 11011C. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 997 mg/L
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as ZrO2.

Instrumentation Analysis By ICP spectrometer: 997 mg/L
Uncertified Properties:

Density: 1,010 @ 23.6 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

-~ 00

zZ3> >

7 4 ™ o=

SPEXertilicate ™ ¢

10130 5%mm

&ertifitate of Relerence fMaterial | O30

fm e

Catalog Number: PLZR2-2X/2Y/2T Lot No. 10-05ZR g SO

Description: 1000 mg/L Zirconium | ; i" F?
Matrix: 2% HNO3 | § |
Tl in!

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a o }O l@ c)

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as P K- 2

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods LoDz

relevent to the certified properties listed below. b, Ea }2) :o

Certified Value: 997 mg/L W B
Uncertainty Associated with Measurement:  +/- 3.0 mg/L AR
b
P!
IR

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

Al 0.03 Cu 0.002 Pb 0.002

As <0.001 Fe 0.017 Rb <0.001

Ag <0.05 Ga <0.001 Re <0.001

B <0.004 In <0.001 Si 0.10

Ba <0.001 K 0.10 Sr <0.001

A Be <0.001 Li 0.002 Sb <0.001

3 Bi <0.001 Mg 0.003 Ti <0.001

3z, Ca 0.11 Mn <0.001 T <0.001

£y Cr <0.009 Mo <0.001 \' <0.001

RS Cd 0.004 Na 0.04 Zn 0.02
Co <0.001 Ni <0.001

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

Date of Certification: AL T Certifying Officer: M- Kochertakeoa_

© 2000 SPEX CertiPrep, Inc.
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Certificate of Relerence Mlaterial §§§§ &
Catalog Number: PLNA2-3X/3Y Lot No. T8-73NA
Description: 10,000 mg/L Sodium :
Matrix: 5% HNO3

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevent to the certified properties listed below.

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

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

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 10,039 mg/L
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2§O4.

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

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

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

Al 0.02 Cu <0.002 Pb <0.001
As <0.08 Fe 0.03 Re <0.001
Ag <0.02 Ga <0.001 Rb <0.001
B <0.1 In <0.001 Sr <0.001
Ba 0.008 K 136 Sb <0.001
Be <0.01 Li <0.002 Sn - <0.001
Bi <0.001 Mg 0.60 Ti <0.03
Ca 0.60 Mn <0.02 Ti <0.001
Cr 0.002 Mo <0.001 \ <0.001
cd <0.01 Ni <0.003 Zr <0.001
Co <0.001 Zn <0.05

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others.
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty
of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and
transported and stored under laboratory c'or;’ditions.
B 02
Date of Certification: Fet Certifying Officer: A/. Kochertadola
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SPEXertificate™ 10132

Lertificate of Reference Mlaterial

Catalog Number: ICV-2A Lot No.: 24-84AS
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 NIST Element Labeled Measured NIST
(mg/L) (mg/L) SRM (mg/L) (mg/L) SRM

Ca 2,000 2,005.40 3109 Ni 500 500.58 3136
K 2,000 1,997.89 314la v 500 50423 3165
Mg 2,000 1,992.26 3131a Cr 200 203.21 3112a
Na 2,000 1,992.99 3152a Cu 200 199.75 3114
Al 1,000 1,005.90 310la Ag 100 100.46 3151
Ba 1,000  1,001.51 3104a Be 100 100.04 3105a
Fe 1,000 1,003.17 3126a Mn 100 100.64 3132

Co - 500 505.10 3113 Zn 100 100.52 3168a

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

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

_NOV - - 2003
Date of Certification: Certifying Officer: V- Kochertakista..

© 2000 SPEX CertiPrep, Inc.



SIPEXertilicate

Certificate of Reference Matevial

Catalog Number: PLSB7-2X/2Y/2T Lot No. 10-43SB

Description: 1000 mg/L Antimony
Matrix: H20/0.6Tart.Acid/tr. 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

relevant to the certified properties listed below.

Certified Value: 1004 mg/L
Uncertainty Associated with Measurement: +/-3.0mg/L

Certified Value is Traceable to: NIST SRM 3102a

The CRM is prepared gravimetrically using high purity ~Antimony Metal Lot# 04021A.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: 1005 mg/L

Method: Evaporate to dryness. Fume with Nitric Acid. Ignite and weigh as Sb204.
Instrumental Analysis by ICP spectrometer: 1002 mg/ L
Uncertified Properties:

Density: 1.046 @ 25.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

O RN N

-

=TI TEG

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

0.03 Cu 0.002 0.009
<0.001 Fe 0.03 <0.001
<0.001 Ga <0.001 <0.001
<0.004 In <0.001 <0.001
<0.001 K 0.01 i <0.01
<0.001 Li <0.001 i <0.003
0.002 Mg 0.005 <0.001
0.14 Mn <0.001 <0.001
<0.002 Mo <0.001 <0.001
<0.001 Na 0.008 0.02
<0.001 Ni <0.001
Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others.
This CRM is gnaranteed 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. .

NOV - - 200
Date of Certification: ' ; Certifying Officer: /- Lodherakeola_
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SPEXertificate T

Certiticate of Relerence HMaterial

Catalog Number: ICV-2C Lot No.: 24-85AS
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 NIST
(mg/L) (mg/L) SRM

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

Spex Reference Multi: Lot #4-51BDREF, 15-39AS, 11-173AS

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified
concentrations with no single element exceeding +/- 2%. This includes uncertainty of
measurements and other effects, such as transpiration losses. This guarantee is valid for a period
of one year from the date of certification only when the material is kept tightly capped and
transported and stored under laboratory conditions.

~ NDV <700
Date of Certification: ND Certifying Officer: M. Lodhertakola...

© 2000 SPEX CertiPrep, Inc.
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inorganic ventures / iv labs

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

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified vélue(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.”

110135

DESCRIPTION‘ OF CRM  Custom-Grade 10000 pg/mL Aluminum in 5% (abs) HNO3

Catalog Number: CGAL10-1 and CGAL10-5

Lot Number: W-AL04008

Starting Material: Al metal

Starting Material Purity (%):  99.998460 INORGANIC LABS/RADCHEM LABSW-10¢3

Starting Material Lot No 607116 DATE RECEIVED: ___O¥Y/R@/ed

Matrix: DATE EXFIRED: 0a/or/a00n
5% (abs) HNO3 S T N

% (abs) HNO DATE OFENED: ______ O%/3¢/0™

INORG: __19 .
CERTIFIED VALUES AND UNCERTAINTIES a0 PO: __ESQ@__

Certified COncentratlon: 10070 + 31 yg/mb
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: .
Certffied Vale O =*er'xy, = mean
n - %= individual resuts
n = nurrber of measurerrents
Uncertainty (2 =_2l(ex's, "2 _ B3 = The summetion o all signficant estirmsted errors
. e (Most corrmron are the errorsfrominstrurvental meassurervent,
weighing, diution to volurre, and the fixed error reported onthe
NIST SFM certficate of analsis) |
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

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

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

441 Assay Method #1 10006 £ 55 pg/mL
ICP Assay NIST SRM 3101a Lot Number: 992003

Assay Method #2 10070 £ 31 pg/mL
EDTA NIST SRM 928 Lot Number: 880710



42 BALANCE CALIBRATION - All balances are checked dally using in-house plocegi.lr;' nQn&r%-lﬁM-ON . 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 welght 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 outfined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001 ‘Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236020.

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-Fiitered Clean Room. An

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

s A M Dy < 0.02695 o LU  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 Tb < 0.00135

M As < 0.04491 M Eu < 001347 O Mg  0.00470 M Rh < 0.00449 M T < 0.00449

M Ba < 0.04491 M Gd < 0.00449 M Mn < 0.01796 M Rb < 0.00449 M Th < 0.00449

O Be < 0.00017 M Ga < 0.00449 O Hg < 000700 | 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

0 B 001164 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 001903 M Ho < 000225 M Nb < 0.00225 O si 007389 M U < 0.00898 ‘
M Ce < 0.02245 O In < 0.03000 n Os M Ag < 0.00898 M V < 0.00898

M Cs < 0.00135 M Ir < 002245 M Pd < 0.02245 O Na 003359 M Yb < 0.00449

O Cr  0.00336 O Fe  0.00493 0 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 2n < 0.08982

M Cu < 0.02695 M Pb < 001347 0 K 002011 M Ta < 0.03144 M 2r < 0.02245

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

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the foltowing:
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 sealedwhen not in use. Store and use at 20 £ £C. Do not pipet from container. Do nat retum

portions removed for pipetting 1o contairer. _

Atamic Weight; Vdence; Coordination Number; Charicel Forn in Solution - 26.98154; +3 6, A(HOM"

Chamical Compatibility - Soluble in HC, HNOy, HF ard H,SO.. Avid neural media. Soluble in strongly basic NaOH formi

the A(OH)(H:0), - species. Stable withmost metals end inorganic anians. The phosphate is insoluble in weter end only slightly
plynid

solble in acid. )
Stab -2-108|;)£b levels stable for months in 1% HNO, / LDPE cortainer. 1-10,000 ppm soktions chemicaly sable for yearsin
2-5% HNO, /L condainer.

Al Cortaining Samples (Preparation and Solution) - Metal Bes dissotved in HCI /HNO, X a- AlOy (Na,CO, fusionin Pt;
y- A:0s (Soluble in acids such as HCI); Ores (Carbonate fusion in Pt® followed by HCI disso ution); Organic Matrices
(sulfuriciperoxde digestion or nitric / sulfuric / perchicric acid decomposition, or oy ash and dissolution in dilute HCI.

Aaric Spectroscopic information (JCP-OES D.Ls aregiven s rodiel/ayial view):

Technigueline Estimated D.L. Order Type Interferences (underlined incicates severe at willoncs.)
ICP-OES 394401 nm 005/0006uginL 1 stom U,Ce ’

ICP-OES 396152 nm 003/0006pgAnl. 1 atom Mo, Zr, Ce

ICP-OES 167078 nm 04 /0009pgimL. 1 ion Fe

ICPMS 27 amu 0 ppt na M’ 1CON, "CHN, H'C'N, "B'0, *Cr", *Fe™

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

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

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

10.4 10CFRS50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facllities

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

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

INORGANIC LARS/RADCHEM LARSPY 9cfQ

DATE RECEIVED:____0%/86/0>
DATE EXPIRED: _____ cq /oy lamy.
DATE OPENED: . ( o/aelon.




11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY (\10138

CIlRM SHELE v b

‘

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: February 13, 2003
Expiration Date:

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant

* Certificate Approved By: Katalin Le, QC Supervisor

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

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

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: Ca0 INORGANIC LAES/RADCHEM LABS Py 40’
Starting Material Purity (%): 99.9981 DATE RECEIVED:___O\NQOX ZQ

. Starting Material Lot No C27L01 DATE EXFIRED: ____o3/or/amy
Matrix: 1.4% (abs) HNOs ~ DATE OFENED: ____ NNoleD

INORG: __ 390D ____FO: _ES0T\ __
3.0  CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 10,007 + 22 ug/mL
‘ Certified Density: 1.037 g/mL (fﬁeaS!.lred at22° )

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

Certified Vake () = 2_x, =memn
n x. individual results
. nurber of rreas.mnents =
Uncertainty () = _2[0_s '@ zs The summetion o all significant estiated errors
n=* (Most conmron are the errarsfrom instrunental measurenent,

welghing, dilition to volurre, and the fixed errar reported onthe
- NIST SRM certificate of snawsis)

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 85%
confidence interval. Both methods were compared 2 and showed agreement within the stated uncertainties. This agreementis a

confirmation of the accuracy of this CRM.
4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

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

This IV product is Traceable to NIST via direct comparison to NIST SRMs. The unceftalnties for each certified value are
reported, taking into account the SRM uncertainty error and the measurement, wglghing and volume dilution errors.
44 Assay Method #1 10,034 1 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




(210140

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

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

§.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.

Q Al 0.00064 M Dy < 0.02560 Q U’ < 000002 M Pr < 000128 M Te < 012798
M Sb < 000213 M Er < 002133 M W < 000171 M Re < 000427 M T < 000128
M As < 004266 M Eu < 001280 Q Mg 00743 M Rh < 000427 M T < 000427
Q Ba 0.00071 M Gd < 0.00427 Q Mn  0,00041 M Rb < 000427 M Th < 0.00427
Q Be < 0,00009 M Ga < 000427 Q Hg < 001100 M Ru < 000853 M Tm < 000171
M 8B < 000171 M Ge < 002560 M Mo < 000853 M Sm < 000427 M Sn < 002133
Q B < 000054 M Au < 0.01260 M Nd < 0,00853 Q Sc < 000002 M Ti < 02132
Q Cd < 000450 M Hf < 000853 Q NI < 000230 O Se < 0.00620 M W < 004266
S Ca M Ho < 000213 M Nb < 000213 O Si  0.00214 M U < 000853
M Ce < 002133 Q in < 000200 n Os Q Ag < 0.04000 Q V< 000080
M Cs < 000128 M Ir < 002133 M Pd < 002133 Q Na -~ 0,00571 ‘M Yb < 000427
Q Cr 000238 Q Fe < 000110 Q P < 000480 Q §r 0.08095 MY < 017084
Q Co < 000120 M La < 000213 M Pt < 000853 Qs 0.04048 Q Zn 007381
Q Cu 000405 M Pb < 001280 Q 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 - Keeptightly sealedwhennot in use. Storeend use at 20 £ 4°C. Do not pipet rom container. Do ndt retum

portions removed for pipetting fo container.

Atamic Weight; Vaence; Coordination Number; Chamicel Form in Solution - 40078 +2; § Ca(H,0),"*

Chamical Compatibility - Soluble in HCl and HNO, . Avold H,S0., HF, H PO, and neuralto basic media. Stable wkhmost metals

and inorganic anions forming insokble siicate, carbonate, hydro:d&e, oxde, fluoride, sulfete, oxalde, chwomate, arsense end

tungstate in neutral aqueous media.

Stabifity - 2-100 ppb levels steble for months in 1% HNO, / LDPE cantainer. 4-10,000 ppm sokstions stable for n

1-10%“I¥N0.ILDPE cortainer. chemicaly yoars

Ca Corla‘nirg Samples (Preparation and Solution) - Metal ( bes dissolved in dilted HNO, } Ores ( Carbonate fusion in Pt¢

folowed by HCI dis solution); Orgenic Matrices (cy ash and dissoltionin diute HCI. Do notheatwhen dissolving 1o avoid

?:eciplldlon of Si0,» ) .The axide, hycraxide, carbonate, phosphate, and fuoride of caldum are soluble in % levels of HCl ar HNO,.
he sulfates (gypsum, arhydrite, etc.), cerain silicates and complex compounds require fusionwith Na,CO, folloned by HCl /

water dissolution. Cortamination is a very real problem when analyzirg for trace levels.

Aamic Spectroscopic hforration (ICP-OES D.L.s ere given as radial/axial view):

echni SI.BJU 266 v Egan}%%,&i . %m gg H'%gmﬁnmcbrined indicates severe ate CONCS.)

ICP-OES 3%66847nm  0.0005/0.00006 pgAnl. 1 ion Th
ICP-OES 42673nm  0.01 /0.001 pgAnl 1 dom Ge
ICP-MS 44 anw 1200 pet na M '0,C,*Si%0,*Sr

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

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010108
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Councll for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of |Q Net International Certification Network:
Argentina (RAM), Australia (QAS), Austita (0GS), Belgium {Avinter) , Brazii (FCAV), Canada (QM!), Hong Kong (HKGAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (S1l), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PolandéPCBc , Portugal (APCER), 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 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: '
Austraiia (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), ftaly (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netheriands (RvA), New Zealand (ANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

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

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

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

INORGANIC LABS/RADCHEM LABSTY 2663
DATE RECEIVED: —Qi/odjox

DATE EXFIRED: 0R/o1/QCOM
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12.0

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010142

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 environmentatly controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequentty, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / iV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the sheif life can be extended past this limit.

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

assigned a one-year expiration date.
Certification Date: August 26, 2002

Expiration Date: EGIGES
‘ 182008

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator : 2 : ;

Certificate Approved By: Katalin Le, QC Supervisor . X ta A £

Certifylng Officer: - Paul Gaines, Chemist, Senier Technical Director A P , 1 .
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inorganic ventures / iv labs
195 lehigh avenue, suite 4, lakewood, nj 08701 usa

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

certificate of analysis

Inorganic Ventures / IV Labs is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality Systern 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 fron in 3.5% (abs) HNOs
Catalog Number: CGFE10-1 and CGFE10-5

: -FE03028 A e
Lot Number: T INORGANIC LABS/RADCHEM LAES P34 R
Starting Material: Fe metal DATE RECEIVED: [A/gle
Starting Material Purity (%): ~ 99.9992 DATE EXFIRED:____a&/ov/acos.
Starting Material Lot No 23024 DATE OFENED: _____ " alaglod
Matrix: 3.5% (abs) HNO3  INORG:__ 2963 . FO: ES3oeh
CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 9920 £ 22 ug/mL ‘ 5
Certified Density: 1.037 g/mL (measured at 22°C)

The Certified Value is based upon the most precise njgthod used to analyze this CRM The following equations are used in the
calculation of the certified value and the uncertainty:* ;. ¢ .« . - :

Certified Valte (%) = 22X, () =mean

n . %= individual results -

' n = nuiber of measurements ’

Uncertainty (£) = 2[5 FI"? TS = The summation of all significant estimated errors.

n)'=2 {Most cormmon are the errors from instrumental measurement,

weighing, diution to volume, and the fixed errar reported on the
- NIST SRM certificate of enalysis.)

The independent samples I-test was used to determine if there is agreement between the above assay methods at the 95%
confidence interval. Both methods were compéred and showed agree the stated uncertainties. This agreement is a
confiration of the accuracy of this CRM. . e T G

TRACEABILITY TO NIST AND VALUES ENQENT METHODS

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

- 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 emor and the measurement, weighing and volume dilution errors.

4.1 Assay Method #1 9920 & 22 pgimL -

ICP Assay NIST SRM 3126a Lot Number: 000606
Assay Method #2 9962 1 41 pg/mL

EDTA NIST SRM 928 Lot Number: 880710
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M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For

6.0

4.2

43

44

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
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BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used

for testing are annually compared to Gerhart Scale Corporation's master weights and .are traceable to the National Institute of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NIST

test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South

Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by

a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. . ‘

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 803-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 768543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NiST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

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

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

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

<

<

<

<

0.00270 M Dy < g.02421 O Li < 000003 M Pr < g00121 M Te < 0.12103
0.00202 M Er < 002017 M Lu < 000161 M Re < 000403 M T < 000121
0.04034 M Eu < 901210 Q Mg < 0.00006 M Rh < 900403 M T < 0.00403
0.04034 M Gd < 000403 O Mn < 005000 M Rb < 900403 M Th < 000403
0.00005 M Ga 000394 O Hg < 0.01100 M Ru < 000807 M Tm < o.00161
0.00161 i Ge M Mo < 000807 M Sm < 000403 M S 004820
0.00090 M Au < 001210 M Nd < 0.00807 M Sc < 004034 M Ti < 020172
0.01210 M Hf < 000807 O Ni < 000230 M Se < 003228 M W < 004034
0.00707 M Ho < 000202 M Nb < 000202 Q Si 0.00781 M U < 0.00807 ‘
0.02017 M In < 004034 n Os M Ag < 000807 M < 0.00807
0.00121 M Ir < 002017 M Pd < 002017 Q Na 000756 M Yb < 000403
0.00541 s Fe i P M Sr < 000202 M Y < o16138
0.00110 M La < 000202 M Pt < 000807 Q S < 007200 M Zn 03739
0.02421 M Pb < p01210 O K < 000170 M Ta < 002824 M 2r < 002017

s - Solution Standard Element

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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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 t container.
Atomic Weight; Valence; Coordination Number; Chemical Fom in Solufion - 55.847; +3; 6; Fe(H.0)s*
Chemical Compatibifity - Stable in HCI, HNO;, H,;SO, ,HF and H:PO,. Avoid basic media Stablewith most metals and inorganic
anions in acidic media
Stabil 2-10 b levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
156%H container.
Fe Contanng Samples ‘Pmpa‘aﬁon and Solution) - Metal (Soluble in HCl), Oxides ( ¥ the oxide has been at a high temperature
then Na,COsfusion in Pt followed by HCI dissolution othewise dissolve in dilute HCI), Ores ( See Oxides above using only the
fusion approach).
Atamic Spectroscopic Information (ICP-OES D.Ls are given as radial/axial view):

Estimated D.L. Order Twpe lnmﬁnmﬂunderlmed indicates severeat = concs.)
ICROES 238.204 nm 0.005/0.001 pg/mbL 1 ion Ru, Co
ICR-OES 239.562 nm 0.005/0.001 pg/mL 1 ion Co,W,Cr
ICROES 259.940 nm 0.006/0.001 pg/mL 1 ion  Hf,Nb
ICRMS 56 anu 970 ppt o M ‘°Ar‘5N‘H. “°ArtQ, *Ar7O'H , 2*Ar'*0, ¥CI'*O'H, “Ca*0

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

10.1 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 (QM), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (Sli), ltaly (C!SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)

10.2 ISO/EC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration™
- Chemical Testing - Accredited A2LA Certificate Number 883.01

ACCREDITED

10.3 I1SO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finiand (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

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

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

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

INORGANIC LABS/RADCHEM LAES Pg. 063
DATE RECEIVED: ___Q/a%/03 . __
DATE EXFIRED: ____3/0\/200% ____
DATE OFENED: ___ ABLOD
INORG: __29ea. ___ _FO:_ TS50
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY
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11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlied and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures /\V Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene botties. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

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

losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / 1V 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:
P 142004

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Adminiétrator Z ;

Certificate Approved By: Katali C ' i
atalin Le, QC Supervisor PP T LN, Sy ‘

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P A
o R A
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inorganic ventures / iv labs

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

certificate of analysis

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

and label(s), ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and 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) HNOs

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

Lot Number: W-K02111

Starting Material: KNO3 INDRGANIC LABS/RADEHEM LABS/ 2
Starting Material Purity (%): 99.997230 DATE RECEIVED: _J 03 c[____
Starting Material Lot No K18419 DATE EXPIRED: __J wy___‘_ap:_____

Matrix: A 1.4% (abS) HNO3 DATE OFENED: _____[ _d_a__ __________

INORG: 430 POT__ESDSS

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 following equations are used in the

calculation of the certified value and the uncertainty:

Certified Vale Q3 = er'xy = mean
n ¥ = individual resuks
n = nunber of measurerrents
Uncertainty (1) =_2l{ez’s,1'® RS = The summation of all significart estirvated errors:
("2 (Most cormmron are the errarsfrom instrurrental me asurenvent,

weighing, diltion to volurre, and the fixed error reported onthe

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

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

4.1 Assay Method #1 - 9926 t 62 pg/mL
ICP Assay NIST SRM 3141a Lot Number: 891312
Assay Method #2 9930 £ 9 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2
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42 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National

Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.

The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of

South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested '
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

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

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

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 (T MI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL
Custom-Grade solutions are tested for trace metaliic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Fittered Clean Room. An
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 pm. '

O Al < 0.00090 M Dy < 0.02400 O U < 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 O 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 . 0 Hg < 0.01500 M Ru < 0.00800 M Tm < 0.00160

M Bi < 0.00160 O Ge < 0.00150 M Mo < 0.00800 M Sm < 0.00400 M Sn < 0.02000

O B < 0.00060 O Au < 0.00300 M Nd < 0.00800 O Sc < 0.00002 o T < 0.00070

M Cd < 0.01200 M Hf < 0.00800 O Ni < 0.00230 O Se < 0.05000 M W < 0.03999

Q Ca 0.00075 M Hov < 0.00200 M ‘Nb < 0.00200 'O Si < 0.00340 M U < 0.00800 ‘

M Ce < 0.02000 M In < 0.03999 n Os M Ag < 0.00800 0 Vv < 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 < 015998

M Co < 0.01200 M La < 0.00200 M Pt < 0.00800 0 $§ < 0.07200 0O Zn 0.00050

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 & Handing - Keepfightly sealedwhen not in use. Store end use at 20 £ 4. Do ot pipet fom cortainer. Do nct retum
portions removed for pipetting 1o container.
Atamic Weight; Valence; Coordination Hurmber; Chemnical Form in Sokution - 28.0883; +1; (6); K'(ea)

(Coordination Number in perentheses is assumed, ot certain.)
Chamical Compstibility - Soluble in HCI, HNG,, HaS0. andHF aqueous matrices. Avoid use of HCIO. dueto insolublity ofthe
perchiorate. Stable with el metals and inorganic anions except CIO.". '
Stability - 2100 Eb javels steble for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for yearsin
1.5% HNO, / LDPE cortairer. : .
K Containing Samples (Pre&:(alon and Solution) - Metal Dissalves very repidly in weter) Ores (Sodium carbonate fusicn in Pt*
foliowad by HC! dissolution-blank levels of K in sodium carbonate critical Organic Metrices (Sulfuriciercdide digsstion )
Atamic Spectroscopic informetion (ICP-OES D.L.s are given e rodial/axial view):
Techniqueline i Order Twe Interferences Gunderlined indicates severeat wiboncs.)
ICP-OES 766.490 nm 04 /0001 pgiml 1 atom 2™ arder reciation from R E . on some optical designs
ICP-OES 771.531 nm 10/003pugmL 1 stom 2™ order rediation from R E s on some optical designs
ICP-OES 404721 nm 11/0D5pgml. 1 stom U, Ce,
ICP-MS 39amu 10 ppt na M BArH, ®™Na'"O, "Se'?



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 0 1 0 1 4 9

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

PolandéPCBC , Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)
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 Talpel (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, ireland (NAB), ltaly (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), :
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

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

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

10.6 MIL-STD-45662A (Obsolete/Observed)
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY
CiIz SHLELLE Lk

can |50 oo JIIECY

Vet Lite Dags fa Yeai "’n-. r (et il 1 e

1

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

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

Certification Date: January 30, 2003
A Expiration Date:

DATE OPENED: __ (EXPIRES J
INORG: __4330 ____FO:_Z5038 182004-

o oo o o S T $ars St i " o S
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant _‘ f Q Mw—

Certificate Approved By: Katalin Le, QC Supervisor

Ko dndri Lno

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

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

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

Catalog Number: CGMG10-1 and CGMG10-5

Lot Number: T-MG03006

Starting Material: Mg metal

Starting Material Purity (%): ~ 99.9968 DANORSANIC hBS/ RgggE” LABSPg.20€ 3
Starting Material Lot No RML91191 DATE EXPIRED: O \/ E:::::::

Matrix: 1.4% (abs) HNO3 DATE OFENED:_____Q®/o\/0>_ _______

INORG: QO ___ __ FO: _F5Q3 ____
CERTIFIED VALUES AND UNCERTAINT‘IES 4

Certified Concentration: 9921 £ 20 ngmL

Certified Density: 1.050 g/mL (measured at 22‘ C)
The Certified Value is the instrument analysls value The following equaﬁons are used in the calculation of the certified value and
the uncertainty: i »
Certified Vale () = 2.x, @ =men
n XE mmal resuts :
: n = nurrber of measurerrents
Uncertainty (8) =_21Q A2 $8 = The summation df all significant estimated errors
n'= {(Most-comron are the error sfrom instrurrental me asurement,

weighing, diktion to volurre, and the fixed errar reported onthe
NST sm certlﬂcate of snakss)

4.0 TRACEABILITY TO NIST AND VALUES BTAiNED BY INDE ND NT METHODS

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

This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncenaintles 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 9998 # 20 pg/mL - ‘
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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M - Checked by ICP-MS

Al

S§b
As
Ba
Be
Bi

8

Cd
Ca
Ce
Cs
Cr
Co
Cu

Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
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42 BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National

The NIST test number is 822/260017-98. All analytical balances are catibrated 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 outiined by ASTM E77-87 and NIST

Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The

in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are

traceable to NIST identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

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 particles down to 0.3 pm.

0.02454
0.00306
< 0.04092
< 0.04092
< 0.00017
< 0.00164
0.00871
< 0.01228
0.01070
< 0.02046
< 0.00123
0.02315
< 0.01228
0.00672

M Dy < 0.02455

M

EOEREEREEEREERERK

Q

O - Checked by ICP-OES

INTENDED USE

For the calibration of analytical instruments including but not limited to the following:

Er

Eu
Gd
Ga
Ge
Au
Hf

Ho

Pb

<

<

<

0.02046
0.01228
0.00409
0.00408
0.02455
0.01228
0.00818
0.00205
0.04092
0.02046
0.02467
0.00205
0.03236

Qo

=

EORPEIOCERIOEW®

Q

i - Spectral Interference

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

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of "working reference samples”

For interference studies and the determination of correction coefficients
For detection limit and linearity studies

<

<

<

<

For additiona! intended uses, contact IV Technical Staff

0.00797
0.00164

0.01637
0.00900
0.00818
0.00818
0.01404
0.00205

0.02046
0.01600
0.00818
0.05000

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

cCEOCERBEEBEBEEERERER

=

n S
M Ta

< 0.00123

< 0.00409

< 0.00409
< 0.00409
< 0.00818
< 0.00409
< 0.04092

< 0.03273
0.03186
< 0.00818
0.01817
< 0.00205

< 0.02864

n - Not Checked For

OCEERREOLEERERRER

M

y<g<cz3aggzagdd

Zr

< 012275
< 0.00123
< 0.00409
< 0.00409
< 0.00164
< 0.02046

0.10208

< 0.04092
< 0.00818

< 0.00818
< 0.00409
< 0.16367

0.01892
< 0.02046

s - Solution Standard Element



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATEI{I}\I. O 1 5 3

Storage & Handing - Keeplightly sealedwhennot in use. Store end use at 20 £ 4°C. Do not pipet from cortainer. Do nat retun
poitions removed for pipetting 1o container. ,
Aamic Weight; Valence; Coondination Number; Chamical Form in Solufion - 24.305 +2, § Mg(H:0)'*
Chamica Compatibility - Soluble in HCl, HNO,, and H,SO. avoid HF HPO.and neutral to basic media. Steble with most
metals and inorganic anions farming insoluble silicates, carbonstes, hsdroxides, oxXides, and tungstates in neutral snd slightly acidic
media.
Stabifty - 2-100 ppb levels stsble for morths in 1% HNO, / LDPE cartainer. 1-10,000 ppm solutions chemically stable for yearsin
4-10% HNO, /LDPE cortainer.
Mg Containing Samples (Preparstion end Solution) - Metal (Best dissolved in dilted HNO, ), Oxide eadlz’:guble in above
complible aqueous acidic solutions) Ores (Carbonate fusion in P1* folloned by HCI dissolution) Organic Matrices (Sulfuric /
peroxide digestion or nitric /7 sulturic / perchicric acid decompastition, ordry ash and dissolution in diute HCI).
Aaric Spectroscopic Inforrnation (JICP-OES D.L:s aregiven oz rodial/axial view):

stimated B. Order

Yechni hpe interferences furderined indicates severe at = concs.)
ICP-OES 279.553nm 0.0002 /0.00003pginl 1 ion Th

ICP-OES 280.270nm 0.0003 /0.00005pgmt. 1 ion UV

ICP-OES 285.213nm 0.002/000003 pgml 1 gom U, HI,Cr, Zr ‘

ICP-MS 24 amu 42 ppot n/a M'  'LI"O, ‘Mi"%, *Ca'?

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

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010106
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Councli of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israet (SlI), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland PCBCL, Portugal (APCER& Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1899 "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), 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), Switzertand (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

104 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)

INDRGANIC LABS/RADCHEM LABSPR. 2

DATE RECEIVED: ___ QT/30\/03 . __

DATE EXFIRED: _____Q_&/_o_\j_m_‘t
DATE OFENED:___ o8/OVNOD

INORG: _ W04 PO:__FS2239)




11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 'l 1 0 1 5 4

‘

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlied and monitored conditions wili 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 S00-mL low density polyethylene botties. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

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

Certification Date: August 28, 2002

Expiration Date:
0182004

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Névm\an. QA Administrator c 2 : Z

Certificate Approved By: Katalin Le, QC SF'PQM : e £

Certifying Officer: Paul Gaines, Chémist, Senior Technical Director P , 1
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inorganic ventures / iv labs
195 lehigh avenue, suite 4, lakewood, nj 08701 usa

phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.lvstandards.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) HNOs

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

Lot Number: T-NA03006

Starting Material: Na2C03 INODRGANIC LABS/RADCHEM LABSTS1063
Starting Material Purity (%):  99.999936 DATE RECEIVED:____OT/a\/03

Starting Material LotNo 40095 DATE EXPIRED: ____ 03O\ A% _____
Matrixc DATE OFENED: o’/L/0D

14% (@bs)HNOs  nore: __uaeS ~_ FOr__ESSEAT_TC
CERTIFIED VALUES AND UN(:ERTAlNT.l.Ejgr
Certified Concentration: 10,005+ 7 pglrﬁL \
Certified Density: 1 032 g/mL (measured at 22° C)

The Certified Value is based upon the most precise method used m analyze this CRM The following equations are used in the
calculation of the certified value &ind the unoertainb’ e a

Certified Vale 07 = gr'), - =
n . %= lndlvmdraals
: Nz nuhér df-

measureents
(g The'sunrration of all égmcant asﬁnnted errors
w&st cmmﬁa@lmwsfranhstrmual measurement,
, and the fixed errar reported onthe
cemma u'sna&sis)

Uncertainty (1) =_2liers, 7"
@é;

The independent samples t-test was uSed t
confidence interval. Both methods were compareﬂ and
confiration of the accuracy of this m

TRACEABILITY TO NIST AND VALﬁES‘%BTAINED BY INDEPENDENT METHODS

DO "Property of the result of a measurement or the value of a standard whereby Iteen be related to stated references, usually
national or international standards, through an unbroken chain of comparisons allhavlng stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

O This IV product is Traceable to NIST via direct compartson to NIST SRMs The uncertainties for each certified value are
reported, taking into account the SRM uncertainty error and the measurement, welghing 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 1 7 pg/mL
Gravimetric NIST SRM Lot Number: See Sec. 4.2

bove assay methods at the 95%
ateéd uncertainties. This agreementis a
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42 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-tMM-001. The weights

43

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 callbration lab. The NIST test number is 822/260017-98.

thermometer No. 803-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST

Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 21 7368/769543, 217368/P14452, 176240/P14452, 176240. The

in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are

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

traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 81 1/258522, 811/2557078, and 236090.

44 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the

manufacture and quality control of Custom Grade Standards.

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resuit from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym.
O Al < 0.00090 M Dy < 0.02499 O L < 0.00003 M Pr < 0.00125 M Te < 0.12494
M Sb < 0.00208 M Er < 0.02082 M tu < 0.00167 M Re < 0.00417 M T < 0.00125
M As < 0.04165 M Eu < 0.01249 0 Mg 0.00015 M Rh < 0.00417 M 71 < 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 QO VvV < 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 0 P < 0.04000 M Sr < 0.00208 M Y < 0.16658
M Co < 0.01249 M La < 0.00208 M Pt < 0.00833 O S < 0.07200 O Zn 0.00130
O Cu < 0.00140 M Pb < 0.01249 0 K 0.00873 M Ta < 0.02915 M Zr < 0.02082
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE
For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP
For the validation of analytical methods
For the preparation of “working reference samples®
For interference studies and the determination of correction coefficients
For detection limit and linearity studies :
For additional intended uses, contact IV Technical Staff
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sealedwhennot in use. Store end use &t 20 + 4€. Do not pipet fom corteiner. Do nat retum
portions removed for pipetting to container.
Atamic Weight; Valence: Coordination Number; Chermical Form in Solution - 22.98977; +1; (B); Na'(aq) largety ionic in nature
{Coardinetion Number in parertheses is assumed, nat certein.)
Chemicd Competibility - Soluble in HCI, HNO,, H.SO. and HF aquecus matrices. Stable with afl metals and inorganic anions.
Std:iii_mgd 00 ppb levels steble for months in 1% HNO, /LDPE container. 1-10,000 ppm solutions chemically stable for years in
¢ |

15% {LDPE container.

Na Containing S es (Preparation and Solution) - Metal (Dissolves very rapidly in water) Ores (Lithium carbonat on
graphite crucibie mveduwd dissolution - blank Ie)vels of Na in ithium ca\;bagatg critical) %mankg Metrices (Suuuﬁg %Sieroﬁ“&e
digestion or nitric/sulturicherchlotic acid decompostion).

Atamic Spectroscopic Information (ICP-OES D.Ls eregiven as radial/axial view):

Technigueline Estimeted D.L. Order Twe Interferences funderlined indicates severe at wifioncs.)
ICP-OES 589.595nm  0.07 /0.00009 pginl 1 gom 2™ orcer rediation from R .E .5 an some optical designs
ICP-OES 563.995nm  0.03 /0.006 pg/ml 1 gom 2™ orcer rediation fom R E s on some optical designs

ICP-OES 330237 nm 2.0/009 pgmbL 1 dom Pd, Zn
ICP-MS 23 amu 310 ppt nfa M T2 %Ca'?
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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 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 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), Fintand (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), ireland (NSAI), Israel (Sll), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENORY), Switzerland (SQS)
10.2 ISO/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 Taipel (CNLA), Czech Republic
(NAQ), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

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

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

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 menitored 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 polysthylene botties. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / 1V Labs concurs with state and federal regulatory agencies' recommendations that solution standards be
assigned a one-year expiration date.

Certification Date; January 24, 2003

INORGANIC LAES/RADCHEM LABSR-3083 Expiration Date: 18970/
DATE RECEIVED: ___ 0I/3\0d .. S
DATE EXPIRED: _____ O%AO\/A004 ..

DATE DFENED: ______ OR/QLIQD.
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NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newrnan, LIMS Administrator
Certificate Approved By: Katalin Le, QC Supervisor
Certifying Officer: Paul Gaines, Chemist, Senior Technical Director
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dtertifiate of Analpsgis V

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

Lot Number: W-L102066 INORGANIC LABS/RADCHEM LABS
DATE RECEIVED: ____Q(g[mlgl ______
Starting Material: Li,CO,4 DATE EXPIRED: ____OT/0O\/C0O% _____
- Starting Material Purity: 99.999% DATE OFENED: _____ ¢ O, jaqu_ ______
Starting Material Lot No: 1063 INDRG: __WIWQ,___ PO: __ES3ATO____

CERTIFIED CONCENTRATION: 998 + 2 ug/mL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = 2, o Uncertainty () =_2[(2s J'?
n : . : S e (n)m
() = mean x; = individual results n n= 'number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 998 + 2 pglmL
Method: Gravimetric as the Sulfate vs NIST welghts #822/2541 43~94

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

The independent samples t-test was used to determine |f there is agreement between the above assay methods at the 95% confidence
interval. Both methods were compared and showed agreement wrthin tbe stated uncertmmles This agreement is a confirmation of the
accuracy of this CRM. :

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

Custom Grade solutions tested for trace metallic impurities by ICP-MS$ were: analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particies ¢ Wn to 0 3 pm.

Dy <0.00060 _Pr. <0.000030

0 Al <0.010 M SERL N TE M 0 Te <0.0090
M Sb <0.000060 M Er <O0/00060 "\ i M Lu <0.000040° . M Re <0.00010 M Tb <0.000030
0 As <0.044 M Eu <0.00030 Q Mg <O 00010. . : .+ “M_ Rh -<0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 O Mn <0 ooozb “.-M_ Rb. <0.00010 M Th <0.00010
O Be <0.000050 M Ga <0.00010 - - O Hg:: <0,0070.. 27 M #Ru <0,00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 °M Mo <O, 00020 .M  Sm’ <0.00010 ‘M Sn <0.00050
0 B <0.0060 0 Au <0.010° M Nd- :<0.00020 M Sc <0.0010 o Ti <0.00030
0 Cd <0.0018 M Hf <0.00020 0 Ni <0.0040 0 Se <0.020 M W <0.0010
O Ca 0.051 M Ho <0.000050 M Nb <0.000050 o Si 0.023 M U <0.00020
M Ce <0.00050 0 In <0.030 n Os O Ag <0.0040 Q0 V <0.0010
M Cs 0.0018 M Ir  <0.00050 M Pd <0.00050 Q0 Na <0.10 M Yb <0.00010
Q0 Cr <0.0020 0 Fe <0.0020 0 P <0.030 [o] *sr  <0.0010 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0 S <0.050 0 Zn <0.030

M Cu <0.00060 M Pb <0.00030 0o 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 nev.01240300

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

Orders: 800-669-6799  FAX (732) 901-1903 3182008
Technical Support: 800-569-6799




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT ;
CLIENT: Division 20

TASK ORDER: 040112-2

SRR: 25389 '

SDG: 239636

CASE: CNWRA

VTSR: January 09, 2004

PROJECT#: 06002.01.081
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SwRI - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) |2nd Reading (g)| 3rd Reading (9) | Avg Wt (g) | % of True Value
Lab30 1000 Not Found 0.000 0.00
TMA1 1000 1.0000 1.0004 1.0006 1.000 100.03
TMA2 1000 1.0137 1.0112 1.0095 1.011 101.15
TMA3 1000 QOut of Service
TMAS 1000 0.9999 1.0021 0.9990 1.000 100.03
TMB1 900 0.8956 0.8973 0.8935) 0.895 99.50
TMC1 800 0.7990 0.7994 0.7946] 0.798 99.71

TMDD1 750 0.7553 0.7530 0.7530] 0.754 100.50
TMD1 700 0.6985 0.6988 0.6973] 0.698 99.74
TMD2 700 0.7048 0.7029 0.7008 0.703 100.40
TME1 600 0.6017 0.6004 0.5994| 0.601 100.08
TMF2 500 0.5007 0.5015 0.4989 0.500 100.07
TMF5 500 0.5044 0.5039 0.5029 0.504 100.75

ICF1 500 0.4963 0.4949 0.4959 0.496 99.14

L30-500 500 0.5016 0.5019 0.5025 0.502 100.40
TMG3 400 0.3924 0.3961 0.3971 0.395 98.80
TMH1 300 Out of Service
TMH2 300 0.2950 0.3001 0.3000]  0.298 99.46
TMJ1 250 0.2453 0.2466 0.2476) 0.247 98.60
TMJ2 250 0.2458 0.2464 0.2464] 0.246 98.48
TMJ3 250 0.2472 0.2529 0.2497 0.250 99.97
TMK2 200 0.1978 0.1989 0.1983] 0.198 99.17
TML1 150 0.1472 0.1475 0.1487] 0.148 98.53
TMM1 120 0.1190 0.1207 0.1209f 0.120 100.17
TMN3 100 0.0989 0.0984 0.0985 0.099 98.60

ICN1 100 0.0996 0.0993 0.0991 0.099 99.33
T™Q1 80 0.0798 0.0801 0.0795§ 0.080 99.75
TMR1 70 QOut of Service
TMS1 60 Qut of Service

LAB-30A 50 0.0494 0.0494 0.0496 0.049 98.93
TMU1 40 0.0396 0.0394 0.0393] 0.039 98.58
TMU2 40 0.0396 0.0398 0.0395 0.040 99.08
TMV1 30 0.0294 0.0294 0.0206]  0.029 98.22
L30-20 20 0.0201 0.0199 0.0196 0.020 99.33
TMW1 25 0.0245 0.0245 0.0245] 0.025 98.00
TMY1 15 Qut of Service

FRM-246 (Rev 1/Mar 03)

FRM-243-a (Rev 3/Mar 03)
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SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log

Balance # | (0 Thermometer# _(® O} diH20 Temperature (°C),_22°C._

Eppendorf # True Value (pL) 1st Reading (9)‘ 2nd Reading (g) 3rd Reading (g)
Lab30 1000 Aot found
TMA1 1000 /., O0ODO ]. 000Y /. 0000
TMA2 1000 ], 0127 [.Ol1Z |. 0095
TMA3 1000 ~Not ofF serice —

TMAG 1000 0.9999 NYord D .9990
TMB1 900 D.995 0.2973 0. 3935
TMC1 800 0.799D O.799% D.79%L
TMDD1 750 D.7553 0.7S53D 0.7530
TMD1 700 0. 995 0. (098D O. (9973
TMD2 700 0. 7043 0. 7079 0.700%
TME1 600 O.l0]7 0. (L 00Y O, S99¢%
TMF2 500 0. 200) 0.5015 0.49R9
TMF5 500 0.504Y D.5039 D.5079
ICF1 500 D  H963 0. 4949 C.4959

L30-500 500 , S0 [l H.S0)9 0.507%
TMG3 400 0 3‘? Y 0. 39| N. 297/
TMH1 300 Dyt of servile ~
TMH2 300 0.29S0 0.300] 0. 3000
TMJ1 250 0.2453 0.2 (olo O.247¢6
TMJ2 250 D.2HS% O.2%06Y | 0.2%40LY
TMJ3 250 0. 2H72 0.2529 0.2497
TMK2 200 O.197% O. 19%9 0.1983
TML1 150 o. 1472 0. 1475 0. 1437
TMM1 120 D.}]190 D.17207 D.12069
TMN3 100 D.059%9 D.09%Y 0. 0985

ICN1 100 0. 0996 D. 0993 0. 079]
TMQ1 80 0. 079% D.0%20] 0.0795
TMR1 70 DUt p€ semaz
TMS1 60 oVt of zepvide —

LAB-30A 50 0.0449Y O.049% | b.04%6
TMU1 40 D.039% D. 0394 0. 0393
TMU2 40 0. 03%0 0. 63 D.0395
TMV1 30 D, D294 O. O29% O.07%0
L30-20 20 0. 020] 0:0199 | ©.DI96
TMW1 25 D.072HS C.024YS | D.0O24S
TMY1 15 out of geryide .

Analyst: (/(.)m d Date: Ol / DZ/ OL'L

Reviewed by: Hm Date: / Q'_/ 04

FRM-243b (Rev 3/Mar 03)
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

20 0.0203 0.0202 0.0201 0.020 101.00

ADJ200-A 100 0.0992 0.0995 0.0995 0.099 99.40
200 0.1993 0.1592 0.1994 0.199 95.85

20 0.0203 0.0203 0.0204 0.020 101.67 El

ADJ200-C 100 0.0995 0.0997 0.0996 0.100 99.60 |
200 - 0.1994 0.2003 0.1992 0.200 99.82

20 0.0204 0.0204 0.0202 0.020 101.67

ADJ200-D 100 0.1005 0.0985 0.0999 0.100 99.63
200 0.1991 0.1992 0.1992 0.199 99.58

20

ADJ200-G 100
200

20

ADJ200-H 100
200

20

ADJ200-J 100
200

20

ADJ200 100
200

20

ADJ200 100
200

20

ADJ200 100
200

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) |JAvg Wt (g) % of True Value gl

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

FRM-244 (Rev 2/Sept 02) l
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Balance #: 4 Thermometer #:__( ;9[ / diH20 Temperature (° C) S
Eppendorf # True Value (pL) | 1°! Reading (g) 2™ Reading (g) | 3" Reading (g)
20 L0303 .p202 , 0201
ADJ200-A 100 0992 D958 L0995
200 1993 197 A ~199%
20 030> D203 _gao4
ADJ200-C 100 0995 L0997 . 0776
200 .[994 Q003 _ /773
. 20 L0204 0204/ . 0202
] ADJ200-D 100 oS , D985 . 0999
=1 200 , 1991 1542 /992
o 20
o ADJ200-G 100 —
N 200 T~
| 20 N
_J|__ApJ200H 100 /
200 N L
o 20 9 :
N ADJ200-J 100 NN
200 N
20
ADJ200 100 /
200 /
20 N
ADJ200 100 R
200 -
Analyst: (/\} AQ/Q’/ s Date: |- S - O '-‘/
Reviewed by, [TV} ) /ﬂg}"’v Date: ¢} ’&C)/C)‘-\

FRM-244 (a) (Rev 4/0ct 03)
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SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet I
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading(g) | 3rd Readin Avg Wt (g) 1% of True Value
20 0.000 0.00 I
ADJ200-A 100 0.000 0.00
200 0.000 0.00
20 0.000 0.00 '
ADJ200-C 100 0.000 0.00 |
200 0.000 0.00
20 0.000 0.00
ADJ200-D 100 0.000 0.00 '
200 0.000 0.00
20 0.0200 0.0204 0.0203 0.020 101.17
ADJ200-G 100 0.0998 0.0997 0.0998 0.100 99.77 I
200 0.1990 0.1982 0.1973 0.198 99.08 ’
20 0.0202 0.0204 0.0204 0.020 101.67
ADJ200-H 100 0.0997 0.0994 0.0995 0.100 99.53 I
200 0.2001 0.2001 0.1998 0.200 100.00 i
20 0.0203 0.0202 0.0200 0.020 100.83
ADJ200-J 100 0.0997 0.0993 0.0994 0.099 99.47 -,
200 0.2034 0.2014 0.2009 0.202 100.95 '
20 0.000 0.00
ADJ200 100 0.000 0.00 ;
200 0.000 0.00 l
20 0.000 0.00 "
ADJ200 100 0.000 0.00
200 0.000 0.00
20 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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SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: ”} Thermometer #.__(’Q_L”_ diH20 Temperature (" C) _&& & Z.L (o8
Eppendorf # True Value (pL) | 1°' Reading (g) 2™ Reading (g) | 3" Reading (g)
20 —
ADJ200-A 100 /
200 .JI//
20 P vA
ADJ200-C 100 2%
200 R '
20 W
ADJ200-D 100
'5' 200 £ —
o 20 0.02.00 D.020Y D.02D3
O| _ ADJ200-G 100 6.099% 0. 0997 n. 0992
N 200 0.1990 D.19%2 0.1973
| 20 n 202 | D.0204 | D.0Z0Y
3| Aps200-H 100 .09 D. 099¢ D.099%5 |
200 D.2D00 D.2001 0. 199%
o 20 b.0203 D.020Z | 0.020D
N ADJ200-J 100 0. 0997 D.0993 ®, 099%
200 0.2.0% 0.20)Y 0.2009
20 —
ADJ200 100 e
200 )
20 N
ADJ200 100 A
200 =
Analyst:_{4 hil pate: __ O ,/IL',)U-/.
Reviewed by: Date: oL/ Qoo

FRM-244 (a) (Rev 4/Oct 03)
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SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) ] 2nd Reading (g) | 3rd Reading (g) |Avg Wt (g) |% of True Value
100 0.1006 0.1006 0.1009 0.101 100.70
ADJ1000-C 500 0.4938 0.4939 0.4945 0.494 98.81
1000 1.0044 1.0008 1.0003 1.002 100.18
100 0.1016 0.1016 0.1018 0.102 101.67
ADJ1000-D 500 0.4932 0.4934 0.4940 0.494 98.71
1000 1.0005 0.9982 0.9978 0.999 99.88
100 0.0994 0.0995 0.0998 0.100 99.57
ADJ1000-E 500 0.4934 0.4934 0.4952 0.494 98.80
1000 0.9935 0.9918 0.9946 0.993 99.33
100 0.0995 0.1012 0.0992 0.100 99.97
ADJ1000-F 500 0.4944 0.4928 0.4965 0.495 98.91
1000 0.9938 0.9956 0.9958 0.995 99.51
100
ADJ1000-G 500
1000
100
ADJ1000-H 500
1000
100
ADJ1000-J 500
1000
100
ADJ1000 500
1000
100
ADJ1000 500
1000

FRM-247b (Rev 2/Oct 03)

FRM-244 (Rev 2/Sept 02)
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Adjustable Pipette Verification Log

FRM-244 (b) (Rev 3/Oct 03)

Balance #: 24 Thermometer #: ___é'_D_”__ diH20 Temperature (* C) _2;;_1__
Eppendor! # True Value (pL) 1% Reading (g) 2" Reading () 3" Reading (@)
100 ,100L /00 ¢ . /004
ADJ1000-C 500 4929 . 4939 s~
1000 ].cotd /. 600% /-0003
100 . 10/b ,/0/6 . JDIg
ADJ1000-D 500 L4532 49 5d L4940
1000 ).000%” .95 ,997%
100 D994 L0828 0928
ADJ1000-E 500 4434 L Y53 , 495
1 1000 9935 , 9978 . 79 ¢6
= 100 0995 /012 . 0991
o ADJ1000-F 500 9y Y , 4938 , 49s”
() - 1000 ,993¢ L P56 2952
— 100
-
ADJ1000-G 500 —_—
| 1000 T~
- 100 ~
;- ADJ1000-H 500 /\
1000
" E 100 o)
) ADJ1000-J 500 N
1000 \ A~
100
ADJ1000 500 L~
1000 P
- 100 /
ADJ100D 800 ~
| 1000
Analyst:m Vm/, 1 Date: |-/ S L/
Reviewed by Z : J&ZM ) (é % _/_ pate: oM o/dd oM
Xfaolo‘-\
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

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

Losoun (- Nesgel: O e Joy

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

Eppendorf # | True Value (uL) | 1stReading (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 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 0.000 0.00
1000 0.000 0.00
100 0.000 0.00
ADJ1000-F 500 0.000 0.00
1000 0.000 0.00
100 0.1001 0.1010 0.1018 0.101 100.97
ADJ1000-G 500 0.4904 0.4949 0.4932 0.493 98.57
’ 1000 1.0006 0.9977 0.9899 0.996 99.61
100 0.1018 0.1018 0.1006 0.101 101.40
ADJ1000-H 500 0.4940 0.4972 0.4979 0.496 99.27
1000 0.9842 0.9906 0.9931 0.989 98.93
100 0.1018 0.1019 0.1017 ©0.102 101.80
ADJ1000-J 500 0.4997 0.5000 0.4992 0.500 99.93
1000 1.0030 1.0026 1.0009 1.002 100.22
100 0.000 0.00
ADJ1000 500 0.000 0.00
’ 1000 0.000 0.00
100 0.000 0.00
ADJ1000 500 0.000 0.00
1000 0.000 0.00

FRM-247b (Rev 2/Oct 03)

FRM-244 (Rev 2/Sept 02)

-
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Book/page:

05 062

boratory Adjustable Pipette Verification Log

Balance ¥: 1 Lg Thermometer #. GD ’l diH20 Temperature (* C) 7:2- ’C—
Eppendorf # True Value (pL) 1% Reading (@) 2" Reading (g) | 3" Reading (g)
100 — —
ADJ1000-C 500 /
1000 P
100 N
ADJ1000-D 500 \
1000 \ )%(i’
100 N
ADJ1000-E 500 \ \
_J | 1000
- 100
|  ADJ1000F 500 N
1S 1000 -
S 100 0. )00l O, 100 0.10)%
| ADJ1000-G 500 0.4904 6. 4949 D.4932
1000 ]. 000k 06,9971 D.9%99
- 100 0.101% 0.l01% 0. /00l
= ApJ1000-H 500 0.494D D.4972 D.
| g 1000 D.9%42 b.990b D.993]
— 100 w2y 50.]01%1 D.)019 0.1017
; ADJ1000-J 500 b.4997 D. 50600 D.4H992
1000 ).0030 ]. 002k 1, 0009
100 — ~
ADJ1000 500 ¥ bL{-/
1000 v
ADJ1600 800 A
1000 P —

Analyst:__g

Reviewed by: |

FRM-244 (b) (Rev 3/0ct 03)

Date:

Date: D,/HI/DL{

0\/ao/o4
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" SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

Book/page:

/ (Space provided for Inorganic Laboratories’ Adjustable
D y 2\3(
\" )

SwRI - Div.

Volume Pl

01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet X

Eppendorf #

True Value (pL)

1st Reading (9)

500

0.5011

0.5078

2nd Reading (9)

3rd Reading (g)
0.5083

0.506

Avg Wt (@) % of True Value

101.15

ADJ5000-C

2500

2.5158

2.5072

2.5068

2.510

100.40

5000

5.0151

5.0043

5.0036

5.008

100.15

500

ADJS5000-G

2500

OouUT

OF

SERVICE

5000

500

ADJ5000-H

2500

ouT

OF

SERVICE

5000

09 09$”

OB 0T

1ot:75

500

0.5080

0.5087

0.609

48475~

ADJ5000-1

2500

2.5152

2.5150

2.5148

2.515

100.60

5000

5.0010

4.9923

4.9918

4.995

99.90

500

ADJ5000-J

2500

5000

500

ADJ5000-K

2500

5000

500

ADJ5000-L

2500

5000

500

ADJ5000

2500

500

ADJ5000

2500

5000

500

ADJ5000

2500

500

ADJ5000

2500

5000

FRM-247c (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)



SwRI Div. 01 - Inorganic Laboratory Adjustable Pipett

Balance ¥: 2 ‘_‘t

Thermometer #;__ GOl

110171

Book/page:

C5 114

e Verification Log

diH20 Temperature (* C) __ L2

Eppendorf #

True Value (pL)

1*' Reading (g)

2™ Reading (@)

3" Reading ()

500 L — 5000 pL

500

.S/

,507%

 S083

ADJ5000-C

2500

J.5I15¥%

J-§07=2

33,5069

5000

$.0r5 1

S.00¢3

$.003¢L

500

ADJ5000-G

2500

o™

o=

S_(—v(/g'c(/

5000

500

ADJ5000-H

2500

QT

oF

SevJi e

5000

500

5050

;5098

30871

ADJ5000-1

2500

2515 A

>.5/50©

_ .s149

5000

“£.00)0

4.9723

4.9918

500

ADJ5000-~J

2500

5000

—

500

T~

[~

ADJ5000-K

2500

~

5000

500

3
/

2500

N4

ADJ5000-L

5000

500

0
v

ADJ5000

2500

5000

500

— ADJ8000

2800

8000

500

ADJ5000

2500

5000

500

ADJ5000

2500

5000

Analyst:

NI/

Reviewed by:

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

Date:

|- 15 -0y

(/!Um.ﬁuv,g//ﬂ(j/i/c/ Date: ___ O\ Q0O
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

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

Weoner 4 Yiaegel 0116 /04

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

Eppendorf # True Value (L) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) [Avg Wt ( } 1% of True Value
500 0.000 0.00
ADJ5000-C 2500 0.000 0.00
5000 0.000 0.00
500 0.000 0.00
ADJ5000-G 2500 0.000 0.00
5000 0.000 0.00
500 0.000 0.00
ADJ5000-H 2500 0.000 0.00
5000 0.000 0.00
500 0.000 0.00
ADJ5000-1 2500 0.000 0.00
5000 0.000 0.00
500 0.4987 0.4979 0.4963 0.498 99.53
ADJ5000-J 2500 2.4978 2.4941 2.4890 2.494 99.75
5000 5.0516 5.0032 4.9980 5.018 100.35
500 0.5042 0.5013 0.5035 0.503 100.60
ADJ5000-K 2500 2.5049 2.5044 2.5074 2.506 100.22
5000 5.0680 5.0316 5.0238 5.041 100.82
500 0.5027 0.5016 0.5008 0.502 100.34
ADJ5000-L 2500 2.4940 2.4883 2.4853 2.489 99.57
5000 4.9970 5.0012 4.9966 4,998 99.97
500 0.000 0.00
ADJ5000 2500 0.000 0.00
5000 0.000 0.00
500 0.000 0.00
ADJ5000 2500 0.000 0.00
5000 0.000 0.00
500 0.000 0.00
ADJ5000 2500 0.000 0.00
5000 0.000 0.00
500 0.000 0.00
ADJ5000 2500 0.000 0.00
5000 0.000 0.00

FRM-247c (Rev 2/Mar 03)

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

°
Balence #: IQ Thermometer #: a’ o “ diH20 Temperature (* C) 22 C

Eppendorf # True Value (pL) | 1" Reading (g) | 2" Reading (g) 3™ Reading (g)

500 —

ADJ5000-C 2500 e

5000 -

500 R

ADJ5000-G 2500 _
5000 AU

500 -

ADJ5000-H 2500 LV

5000 )

500 X

ADJ5000-) 2500 /
5000

| 500 0.49%7 %7? 0. '{9&»3
ADJ5000-J 2500 2.4978 49Y] Z.
5000 S. 05l 5.0032 | 4, 99&
- 500 0.504Z 0.50]3 0.5035
ADJ5000-K 2500 2.9049 2.504Y 2.507Y
5000 S, Ol¥D S.03)l S. 0233
500 D.5077 | D.B0)e | D.5CO%
ADJ5000-L 2500 Z.4940 Z-.4%%3 2.4%5%

5000 Ll 4970 | ©.00)2 4,99 ‘

500

ADJ5000 2500 )
5000 _~

500 @

ADJB000 2500 \/AW %
8000 =~

500 Al
ADJ5000 2500 \
5000 V1
500 Pl
ADJ5000 2500 /

5000

NV

500 pL — 5000 pL

Analyst: . .  Date:_0] / )lp/ D%
Reviewed by; /] Date: ___ O0V/Q0 jony

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



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 040112-2

SRR: 25389

SDG: 239636

CASE: CNWRA

VTSR: January 09, 2004

PROJECT#: 06002.01.081

Balance Calibrations
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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
1S4 2 0000 2.0000 kE WM T S0S 20~/
[-fe-0¥ J.0000 2. QWO }/3 ~
1 /-/7-04 2. 0000 /. 9999 v d//A !
 1—(F-cY 2.00¢0 122297 fe ~
1 i-20-0Y 26000 2.\ 0000 KE A
1 g0y | HSeorvo D.0000 Q2 -
[-22-0 30000 J. 9000 ﬁg/) ~
123 -o4 Z wwo0od [A999 W5 #
1-2¢-°4 2 .oeod 1.9797 KE Vi
/-27-0y 2 osoQ 19999 | KE ad

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

Page # 16

FRM-112 (Rev 1/Dec 99)
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Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | - COMMENTS:
19 27 0068597 +0.05
Date Std Wt (g) Recorded Wt (g) Operator
)-73-°% ie,00 /o0.00 KE S T So62Y-S
/- 14-04% le.vo 10,00 KE »
(-15~o04 10-00 /6 -00 K& » _
[-16-04 e 40 -0l S ~
/-19-64 19,00 0. 00 Fe w
‘/awl-o‘f’ lo-£9 Jp .00 KE e
/-21-0Y4 10.00 10.0D K& -
[-22-¢ 10.00 Yoo JOS) -~
/=23%—0Y 10.00 106.00 < ME Y
[-2¢--0¢ 16.00 [0.060 KE n

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

Page # __ 10

FRM-112 (Rev 1/Dec 99)
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Southwest Research Institute
Division 01

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: COMMENTS:
34 28 1116031935 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator
j-)2~0¢ 2.00006 2.0000 - Sw: TS 26~ 15
18 -0¥ 2 oo 00 2.0000 ke v
—19-o4 26000 2.0000 KE ”
I-16-o4 2 bo6d 20000 e »
1K -0 J.oo0o /- 9999 Ne ) i
1G-04 2 oo 1.997¢ C ges ~
26-c4 2 \Coey 200l ;E ~
21 -0¥ 2.c000 2.c000 KE ~
. 2004 2-0000 /1999 Qe -~
}z2-0 2.0000 2., 0000 < e P

P

¥
3
%
£

§# Wbalance is out of limits, clean the balance and re-calibrate using Class "S" weights.
. W batance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page # 16

FRM-112 (Rev 1/Dec 99)




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 040112-2

SRR: 25389

SDG: 239636

CASE: CNWRA

VTSR: January 09, 2004

PROJECT#: 06002.01.081

DI Water Verification



D.I. WATER SYSTEM NOTEBOOK 01 03¢

METALS LAB #
SOUTHWEST RESEARCH INSTITUTE
SET PT./ CALL FOR (-! 1 0 1 7 7
READING QCLT. Service LT. USAGE '
DATE lNI'ﬂALS (M OHMS) Green=0K Green=0K (GALS) COMMENTS
W3/3 1 0 ) e — 15914 15:597m
N 1% ¢ o — 1§39 15./0/0m
sl DA )£.4 o — 1YL o
N/ YA 1£.0 e — 15/ 18! 1 4307m
vl YA 180 L < 5932.2 Vg 092m
m[’ﬂ/‘{ 0/ %&/j o 15939, € | 23320
ol ] PN /§ .2 v v 1240 9 | 4 pm
R % /8.0 e L ls350.4 | 5736 4m
YK ) j?kl) s o NS5 2 | 9. ¥pm
g L 0K I€.0 o e 366,41 Y120 pm
Al D 150 v o 53684 | Sivepm
/o Y 5.0 v v $1330. T | 13Pun
W LS [Z_D < el /7744 4. r2fM
alisyl — pR ) v — )33 €.6 1 3 € 7m
alflM | DL A L — 532 S g s zm
hul PR [£.0 L — s8¢ d | gopgam
YL ¢ 1§ .0 e 151 9% 1sasgm
YAE Y 8.0 L — 1€ 13 vegm
&th D/L /£.0 L — 573991 |54y gam
U] A W), L e $193.7 19,32 /m
VoS oV dx/oy

'FRM-196 (Rev 0/Apr 01)




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 040112-2

SRR: 25389

SDG: 239636 -

CASE: CNWRA

VTSR: January 09, 2004

PROJECT#: 06002.01.081

SURVEILLANCE REPORTS
From Division 30
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Institute Quality Assurance
Surveillance Report

Project Number: 20-06002 Report Number: 2004-SR-0034 Page 1 of 1

Surveillance Scope: Monitor the Tests for Trace Metal Analysis by ICP in Division 01. The client is NRC High |

Level Waste Program. This is a QA Nuclear survelllancle/ g
A ol

T
Reference Documents: Task Orders, 040121-1' 040112-2 040115-4, TAP 01-0406-038 Inductively Coupled

Plasma/Atomic Emission Spectrometric Method for Trace Elemental Analysis, and QPP Rev. 4.

Starting Date: 2004-01-04 Ending Date: 2004-02-04

Institute QA Representative: Charles S. Butcher

Person(s) Conducting Test/Exam/Procedure: K. Edrisi, D. Harris

Satisfactory Findings: Work requests were provided to Division 01 for work performed. The work orders
were logged in by Receiving and labeled with PO number, QA Nuclear requirements, project number, tests
required, and test revisions. The samples were labeled with PO number, QA label, ID number, and work order
number. The analyst's training records were on file as required. Copies of the work orders, methods, and
PQP were available. The instruments were calibrated with NIST traceable standards and the samples run.
Data run was recorded, signed and reviewed by project personnel prior to transmittal to the client.

Unsatisfactory Findings: N/A

Nonconformance Report Number: NA CAR/SCAR Number: N/A

Attachments: None

Recommendations/Actions: N/A

Equipment Calibration: Equipment was calibrated before running samples. All standards were NIST
traceable.

Distribution:  Original — I1QS Records
c:  C.S.Butcher (30) .

Approved: _“Is/ R. Weber” : L PM-L.T. Yang (20) -
Institute Quality Assurance J. Boyd (01)
_R. Brient (20)
Date: 2/4/04

SwWRI®Form QA-125-3



