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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

Work Order: 23945

SAMPLE ANALYSIS DATA SHEET

010001

Client: Division 20
Date Received: 03/06/03

Project No.: 20.06002.01.081

Lab Lead Chloride
Sample ID System ID | Results (mg/L) | Results (mg/L) |
Prep Blank — <0.003 <0.1
Lab Control — 0.497 208
True Value e 0.500 200
Recovery R 99.4% 104%
Solution # 1 221526 1620 2099
Duplicate result 221526 1620 2101
RPD 221526 0.00% 0.10%
Spike result 221526 2080 2472
Spike added 221526 500 400
Recovery 221526 92.0% 93.3%
Solution # 2 221527 1110 1398

Reporting Limit:

0.003 mg/L 0.1 mg/L

Page 1 of 1

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



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

Work Orders/01-QPP-015



Southwest Research Institute Laboratory Task Order
TO #: 030306-12 Revision: 0

SDG: 221526 SRR #'s: 23945
Client(s): DIV 20

010002

Project(s). 06002.01.081
Manager(s): DAMMANN, MIKE

To PM:
To QA: 03/18/03
To Client: 03/19/03

See original SRR #23945

Documents Related to this task order: 4755[COC 23945]

Test: CHLORIDE Holding: 28 days from CED
Section: OLDINORG l ANALYSIS FOR CHLORIDE Cnt: 2
System ID Type |[Cont Matrix Customer ID CED Method Date
221526 1 [Liquid Solution # 1
221527 1 [Liquid Solution # 2
Test: PB Holding: 180 days from CED
Section: OLDINORG LEAD ANALYSIS Cnt: 2
System ID Type [Cont Matrix Customer ID CED Method Date
221526 1 [Liquid Solution # 1
221527 1 [Liquid Solution # 2
Page 1 of 1 ver 2/27/2004



010003
Sample Receipt

Southwest Research Institute Sample Receipt Number: 23945 VTSR: 03/06/03 Time: 09:45:00

Project: 06002.01.081 Manager: DAMMANN, MIKE

Case #: Div.20 Logged in by: kedrisi

Client: DIV 20 Creation Date: 03/06/03
Notes

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

QC Note: As per method.

Parameters: Analysis for Pb and Cl. As per COC.

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

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

Note: All personnel must be QA Nuclear Certified.

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

Note: Turnaround time is 14 days from VTSR.

Note: Samples were received intact.
*** kedrisi Mar 6 2003 7:42PM ***

o

_SystemID | Customer ID _ 0 CED |  Matrix [ Containers "
221526  Solution # 1 ) ] » _ Liquid 1 e
221527 Solution # 2 7 N 7 Liquid 1 =
\_Containers: 2 Samples: 2 4;
These documents are associated with this receipt: 4755 Thermometer: 026 .,ﬁ'i
Temperature: 22.0 G

*
=
%)

FRM-002

Page Printed: 10 Mar 2003 16:21:22
Page 1 of 1 ver (03/08/2003)




Division 01

01-QPP-015 010004

Revision4 /
November 2002
i

CONTROLLED COPY Document No.g
IF STAMP IS NOT RED, THIS DOCUMENT 1S UNCONTROLLED

Chemistry and Chemical
Enaineerina Division

QUALITY PROJECT PLAN FOR

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

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




CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015 0 1 OOO 5
Division 01 Quality Project Plan Division 01

Rev 4/November 2002
Page i

/

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

SwRI AUTHORIZATION SIGNATORIES

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

()Z’j/m M /0/30/02

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

. ‘/5 //1/, i ) le /3Befo2

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

Nw BVJQU——V/ o [30] 0>~

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

(o 30] 02—
CHRISTOPHER HOBSON (210) 522-5838 ' DANE
Quality Assurance Engineer

Southwest Research Institute Proprietary
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1.0

20

3.0

4.0

/‘/

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

INTRODUCTION

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

SCOPE

This Quality Project Plan shall be applied to the chemical analyses performed for commercial nuclear power

plants by the Department of Analytical and Environmental Chemistry within the Chemistry and Chemical

Engineering Division. Although the majority of the work performed for nuclear facilities resides within the

Department of Analytical and Environmental Chemistry, other departments within the division may utilize this

Quality Project Plan as deemed necessary when nuclear projects are conducted.

REFERENCES

3.1 SwRI Quality System Manual — 2000

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

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

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

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

4.1 Indoctrination and Training

411 Personnel performing duties affecting quality shall receive quality training to the 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.

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

Southwest Research Institute Proprietary

or-arp-015 ()1 0007
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4.2 Qualification of Personnel

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

422 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.

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

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

43 Design Control

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

4.4 Right of Access

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

442 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.

4.5 Control of Supplier-Generated Documents

451 Client documents shall be controlled in accordance with procedures under SOP-01-5.0,
Document and Data Control, depending on the type of document supplied. These
procedures provide the requirements for the preparation, review, approval, issue,
distribution, and revision of documents controlled by the Chemistry and Chemical
Engineering Division.

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

453 Nationally recognized test methods shall be of the most current issue or as specified in the

purchase order. Work orders shall identify the applicable test methods to be used on the
nuclear project.

Southwest Research Institute Proprietary
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4.6 Acceptance of Services Only

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

>

4.7 Commercial Grade Items

471 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”.

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

4.7.3 Controls for procurement planning, supplier selection, supplier performance evaluation, and
acceptance of procured items and services other than chemical reagents and standards
shall be as identified in SOP-01-6.1, Purchasing, and any referenced document within that
procedure.

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

475 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.
476 Receipt inspection of chemical reagents and standards shall also consist of verification of

chemical type, grade, container integrity, certificate of analysis, and shelf life, where

applicable. Upon acceptance of chemical reagents and standards, the containers shall be

labeled with the following:

(a) Chemical name;

(b) Chemical grade;

(c) Lot code;

(d) Date received; and

(e) Shelf life, when 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.

479 Samples supplied to SWRI for testing shall be received by the Sample Custodian and logged
into the laboratory logbook. Sample documentation and sample custody shall-be
maintained in accordance with TAP-01-0407-001, Sample Receipt and Login, and TAP-01-
0407-035, Sample/Extract Storage and Custody.

4710 Samples supplied to SwRI for testing shall be labeled with the following:

(a) Samplé control number;

(b) Purchase order number,

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

(e) Nuclear QA label; and

(f) Sample retention date, when applicable.

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

Nl

4712 The testing work order shall list the project number, tests required, test methods required,
and shall be labeled Nuclear Quality.

4.7.13 |dentification and traceability shall be maintained in accordance with SOP-01-8.1, Item
Identification and Traceability.

4.8 Inspection

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

482 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

410

4.1

///
(e) Test records. '

Inspection and Testing

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

492 Tests shall be conducted, controlled, and verified in accordance with SOP-01-10.1,
Inspection and Test Conduct.

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

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

Handling, Storage, Packaging, Preservation, and Delivery

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

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

Quality Assurance Records

4.11.1 Quality assurance records shall furnish documentary evidence that items or activities meet
specified quality requirements. Documents that ensure this evidence include TAP-01-0407-
014, Inventory of Case File Purges, and SOP-01-16.1, Storage and Maintenance of Quality
Records. These documents and this QPP ensure that QA records shall be legible,
identifiable, retrievable, and maintained in dual storage.

4112 Records shall be traceable to associated items and activities and shall accurately reflect the
work accomplished or information required.

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

4114 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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4115 In order to satisfy duplicate storage requirements, one copy of the QA record shall
maintained by the Project Manager in Building 70 and a separate copy shall be maintained
in the Division Quality Assurance Archives in Building 201. Storage requirements shall be
as stated in SOP-01-16.1, Storage and Maintenance of Quality Records, to ensure
protection against the risk of damage or destruction. .

412 10CFR,Part21

4121 SwRI procurement documents shall include requirements for reporting and approving
disposition of supplier nonconformances and, when required, compliance to 10 CFR, Part
21.

4122 The Manager of Institute Quality Assurance or Director of Institute Quality Systems shall
determine if a nonconforming condition is reportable under 10 CFR, Part 21, and initiate
reporting and condition in accordance with the SwRI Operating Policies and Procedures
(OPP). Safety hazards or defects that could create a substantial safety hazard shall be
reported. Substantial safety hazard means a loss of safety function to the extent that there
is a major reduction in the degree of protection provided to public health and safety. -

413 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
orderfrelease number, the test methods performed, and the purchase order/release line item
number.

414 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: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

Chain of Custody/Login Paperwork



“[1S

> SAMPLE LIST/CHAIN OF CUSTODY Requested Turnaround:
E , Southwest Research Institute 2 Weeks
g @ . ; : N _— -5 3 Weeks
z g Chemistry and Chemical Engineering Division ) -
g3 6220 Culebra Road - Other:
= San Antonio, Texas 78238-5166
Y Client Purchase Order/Other 1D Site/Zone ID Sle ontact
| AV 20
: (g ngt
© 04/ / Analyses Requested Vk}?(
IZzMARKs
2 2 I Preservati
a = % EEREE. k- a=HCltopH <2
g g " 13 b =HNO; to pH <2
2 2 ° g o > Lo ¢ = H,S0, to pH <2
S| 8 s = s d = NaOH to pH >12
23| 2 i~ 2 | & Q;\s e = Cool (4°C+2°C)
EE E 5 € s f= Other speci
Sample ID SE| & = 3 - . ( pecify)
Y ¥ o~ /
(ol Y04 */ L, /| X /Vya Al
olitront 2. hi [ S
[ O (tld
Matrix Types: Sample Types: Relmqwshed by (Print/Signature) Date Time SwRI Projects:
A - Air D - Duplicate // v G é / W
B — Biota ER - Equipment Rinsate a AN f’/\ L/ 50 L3 / 7( & 002 0 ’
D - Dust ES - Environmental Sample Recelved by (Print/Signature)/’ Date Time Received by SwRI Lab:
E — Emission/Stack FB - Field Blank - + (Signature)
L - Liquid FD — Field Duplicate /ﬁ /\._Z/ /é 3/&//3 ?\ qf - .
P - Product MS — Matrix Spike Pé‘l’quushed'by nt/Slgnature) Date Time - y ) e
Sd - Solid MSD — Matrix Spike Dup Kledio
S — Soil TB - Trip Blank 5| & d Date Time
SED - Sediment AN / (JL“-’\Q,/ Cé %/L) / Vg 3/‘ / 0O (
T - Tissue Pecewed by (Print/Qﬁ;nature) Date Time Cr3 ? va
W - Water Samples Disposed:
WP - Wlpq¢../ o Date Time
Temp: ,,{ Wi Therm #: 020 Q
Comme?t Relinquished by (Print/Signature) Date Time (o]
3 le( e Samples Disposed by:  pet
W
Div 01 COC Form 01-01-001, Rev 8/02 Page of



Southwest Research Institute

LOG-IN CHECKLIST 010014
Work Order No.: 23945

Delivery documentation (*)k (Tape on 8 ' xl ‘1‘ whlte paper)

Hand carried Yes
Correspondence Yes
Custody seals* Yes
Chain-of-custody/Traffic report Yes
Sample tags* (Confirm with container information before removal) Yes

Hazard notifications

Sample(s) received intact

Container(s) received leaking Yes
Container(s) received damaged Yes
L1d(s) recelved dama ed

VSCR/SCR in descending order in laboratory notebook or chpboard
Sample(s) in designated location

Computerized work order with original documents

Sample custodian signature and date on all original documents. Yes
Copy of work order to PM Yes
PM work order approval with initial and date Yes
Case file documents to DQA Yes

-in ntebook

Print sample log-in page and place in log

Sample Custodian’s signature, date, and time
Document thermometer no. / temperature (Confirm calibration is current)
Document condition of sample(s)

Discrepancies
FRM-109 to PM
FRM-109 to Client (Only for required contracts)
FRM 109 to Inorgamcs for dlscrepanmes of FRM 115

Clean ice chest/Dlscard used bag‘s and 1ce/Retum Sponsor s packing materla] |
SwRI shipping ticket with project identification

.

Documents must consist of project number, case,,
Sample Custodian’s Signature g/ &cn.te

7

VB oup (SDG), and:vahdated txme sar
' | Date 3/72/0 %

FRM-012 (Rev 1/0ct 01)



SAMPLE LOG-IN SHEET

010015

Lab Name
Southwest Research Institute Page 1 of 1
Received By (Print Name) N Log-in Date
é éc!/f:.j 3 03/06/2003
4
Received By (Signature) e -
//‘ /7
Case Number Sample Delivery Group No. SAS Number
Div.20 221526 M/4
- 7 o7 v
Remarks C()& 00 < [)/ 0 % / Corresponding R_emar[(s‘
Condition of Sample
Shipment, etc
-~ EPA Sample # Sample Tag # Assigned Lab #
1 Custody Seal(s) Present/@ . ) .
Intact/Bro Solution # 1 None 221526 Intact
Solution # 2 ‘None 221527 Intact

2 Custody Seal Nos.

2L

3. Chain-of Custody Records giesentyAbsent*
4 Traffic Reports Present
or Packing Lists
5 Airbiil Airbill/Sticker
Abs ent*
6. Airbill No. HAND DELIVERED
7. Sample Tags Present

Sample Tag Numbers

Liste
listed oW Chain of

Custody

8 Sample Condition _@/Broken* /
Leaking

9 Cooler Temperature 22.0C

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

11. Date Received at Lab 03/06/2003

12 Time Received 09:45:00

Sample Transfer

Fraction : . Fraction

Me )‘/}, /5 y [t/ er/‘ o~ °

Area # Area # ‘ oy
Tueyvsg | Bl

By / By

On j ) >On
v/ (63
* Contact SMO and attach record of resolution

Reviewed By Z;W”‘ﬂ A‘ SHLCEDR
Date 03/r2/03

Logbook No.

Work Ordex

So> 7

(23945)
STef Y

OLMO4.2

'Logbook Page No

FORM DC-1



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

Copies of Login Book



SwRI Login Area
Division 1

Sample Login Book
Mar 06, 2003

010016

Sample Receipt: 23943
VTSR Date: Mar 06, 2003

Project: 06232.08.00X
VTSR Time: 09:25:00

Client: NFT, Inc
Manager: DAMMANN, MIKE

System ID Customer Sample ID

! Matrix

221513 EMWCWO0185

Water

Sample Receipt: 23944
VTSR Date: Mar 06, 2003

Project: 05935.08.00X
VTSR Time: 14:50:00

Client: JACADS
Manager: BOYD, JO ANN

System ID Customer Sample ID Matrix
221533 13712 Sludge
Sample Receipt: 23945 Project: 06002.01.081 Client: DIV 20

VTSR Date: Mar 06, 2003

VTSR Time: 09:45:00

Manager: DAMMANN, MIKE

System ID Customer Sample ID Matrix
221526 Solution # 1 Liquid
221527 Solution # 2 Liquid

Sample Receipt: 23946 Project:. OHD01.114 Client: PERFORMANCE EVAL
VTSR Date: Mar 06, 2003 VTSR Time: 09:25:00 Manager: BOYD, JOANN
System ID Customer Sample ID Matrix
221528 0303GA Blank Filter
221529 0303GA84 Filter
221530 0303S0 Soil
221531 0303VE "1 Vegetation
221532 114 Al Filter

Sample Receipt: 23947
VTSR Date: Mar 06, 2003

Project: 05935.07.00Y
VTSR Time: 14:50:00

Client: JACADS
Manager. BREWER, JOE

System ID

Customer Sample ID

Matrix

221534

13911

Paint

Page Number: 4637 (section 5 of 7)

Version (03/20/2003)

Printed: Mar 20 2003 2:06PM



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

RAW DATA



Client: Div 20

WO#: 23945

Project; 06002.01.081

SDG: 221526

y:\metals\terry\spreadsheets\div20 23945.wb3 O 1 0 O 1 7
Sample ID Elem Result | Qual RL Units TV | Rec/RPD
pbw Pb220 0.003 U [0.003 | mglt

Icsw Pb220 0.497 0.003 | mglL [ 05 99.4%
221526 Pb220 1620 3 mg/L

221526d _ |Pb220 1620 3 mg/L 0.0%
221526s _ [Pb220 2080 3 mg/L | 500 92.0%
221527 Pb220 1110 3 mg/L

/RO@VML
57/’]/09 \1"'(”6}

0}\\\0“*)
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INSTRUMENT: x¢ace 2 FILENAME: z3%sa

INSTRUMENT DL




Standardization Rpt.
Method: DAILYZ

Run Time:

Elem
Avge
SDev
%“RSD

#1

#e

Elem
Avage
SDev
%RSD

#1

#2

Elem
Avge
SDev
%RSD

#1
#=2

Elem
Avge
SDev
ARSD

#1

Elem
Avge
SDev
%RSD

#1
#

Elem
Avge
SDhev
%RSD

#1
#2

Elem
Avge
SDev
%RSD

#1

@3/11/@3 11:42:@7

An3e8a

—. Q00R
. @R

51.@9

—. A2A
~. @Qaa

Ca3179
. QR0
. QAR

1d,. 22

. Q22
. Q2R

La3588

—. AOQQ
. DO
133.8

—. QQGG
—. QAR

Nig3ie

-. Q2R
. Qoea
1381.

. QAR

Sc3613

89. 27
. 60

. 6670

88. 85
89.69

Ti3349

Standard: blk

Al3asz
. QR4
. QAR
. 7711

. Qo4
. Q2G4

Cdzees
-. Q2

. QGG
124.8

-. QG
-. QQoa

Lie7@7
. Q2R
. Goaa
84.43

. BQRA
. QRaR

P_178g
. Bava
. AQRR

2. 8@

- daal
. QRO

196@/1
-. Q@3
. Gaal
17.73

-. Q2G4

T119@8

-. QAR4
. QQQ1

21. 41

-. Q2S5
—. QA3

As189@
—. QR&1

. Q&
. 6657

—. QR 1

Co2286
. QQRQ
186.3

-. Q@@
-. Q2

Mge79@

~. GQOQR
. Q@@

62. @3

—. 0R2QQ

o203/t
. Q1
. Q221
124.8

. a1
. QR

196@/&
. @RaZ

@3/11/@3 11:46:35 AM

B_249¢6
. deal
. QAR
13. a3

. 20Q1
. @aa1

Cr2e77

-. Q02
. Qa1
145.9

. QRRQ

Mn2S76

—. AQQQ
. Qe

870. 4

—. QRQG
. QQQ@

zeas/e
. QA
. Q2GR
111.9

. QA
. Q2QQ

sizaal
. Q024
. Qa1
2. 423

. QR4
. Q023

V_2984
-7 0200
. Q02

- oy
24, 2

-. Qaai
-. Q2@

Ba4934
—. Q202

. d@oa
57.13

—. QA2
-. GRQa

Cu3eza7
. QARG
- QAAQA
2.818

. Q@a4H
. QORS

MoZ@c@
. QQG
59. 19

-. Q@1

Pd34@4
. QRO
. QAGGA
236.9

-. BRQQ
. G2Ra

Sn1899
. @QQQ
. 202Q
. 6657

. Q0Ra
. QRQR

W_ea79
. daa2
. Q23
16. 182

. Qoaz
. Q@aZ

2-11-0>

Be313@
» QRO
. QG0
46.355

. Q2ea
. @20

FeZ714
. Q224
. AR
57. 3@

- QRoa
. QR

Na33az
—. @OA3

. GRRA
6.813

—. QA3
—. Qa2

S_18za
. AR
. Ga2a
1@, 22

. Qoa
. Q2RA

Sr4215
-. 200e

010019

page |

Rizz 3@
-. QAR

. Q0@
94. 605

-. QRGQ

K_7664
. doaz
. QGG

- 2
22. 92

. Qa1
. daa

NaS5889
—. Q@71
. Q@G
1.619

- Q72
—. Q@71

Sbaaas8
—. Q@13
. Qaal
6. 527
-. Q@14
—-. Q@13

ThE837

In2de
-. @QAQA
. QORQ
16.37

-. QRQ&
-. Q02G



Standardization Rpt.

IntStd
Mode
Elem
Wavlen
Avge
SDev
%»RSD

#1

#Z

1
#Counts

o
361, 384
a89g5as
5941.818
. 6656898&

888380
896783

z
Time

1 qaad
. QQQAR
vt lrtradv]

1 Q@0a
1qa0a

3
NOTUSED

@3/11/@3 11:46:35 AM

4
NOTUSED

S
NOTUSED

=}
NOTUSED

010020

page

2
NOTUSED

-
e



010021

Standardization Rpt. 23/11/03 11:5¢:34 AM page 1
Method: DAILYZ Standard: clp_std4
Run Time: @3/11/@3 11:46:47
Elem 93328@ As189@ 2ea3/ 1 22@3/e She@es 196@/1 196/
Avge . @874 . 1425 . 3636 « 3057 . 2246 . 3574 . 3442
SDev . @aQa . d2az . 2019 Qa1 . pRaz . da3a . QA30
%#RSD . @473 - 1484 . 3262 . 3596 - B94@ . 8514 . 8642
#1 . @874 « 1426 . 3650 . D52 . 2248 . 3596 . 3421
2 . 4874 1423 . 3623 . 3065 . 2245 . 3583 .« 3463
Elem Til19@8
Avge . 2814
SDev . QQ2S
%RSD - 1715
#1 .281Q
#2 . 2817
IntStd 1 2 3 4 S 6 7
gode ;Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
lem c —— - - — - —
Wavlien 361. 384 . - - —— - -
Avge 883028 1200 - - - — -
SDev S642.712 . Q00002 —— — - —— -
%»RSD 6390185 | ead@2@ —- —— —— o —
#1 887418 1 20Q& - - - — -

#Z 879238 1@aQaa — - — - ——



Standardization Rpt.

Method:

Run Time:

Elem
Avge
SDev
*RSD

#1

#2

IntStd
Mode
Elem
Wavlien

DAILYE

Standard:

@3/11/7683 11:51:@6

Al3asz
- 1284
- Q@A
. 3523

. 1285
. 1284

|
*Counts

Sc

361. 384
862528
4657. QA5
- 5399251

859835
865821

Ca3179
- 1947
. Qa@8
- 417@

. 1913
. 1962

e
Time

12002
. 220A00Q
. QRQQ2a

1022
12020

Fe2714
. 1037
. @Ra3
. 2783

- 1239
- 1435

3
NOTUSED

clp_stdil

010022

@3/11/03 11:54:30 AM

K_7664
. 1983
L0777

. 198z
. 1984

4
NOTUSED

Lie7@7
3. 254

. a3
. 8813

3. 256
3. 252

S
NOTUSED

Ma&?Q@
- 8934
. Qoaz
. 1915

. @935
. @933

=)
NOTUSED

page

Na33az
. 21@7
. Qa1
- 4630

. a1@7
. Q106

7
NOTUSED



010023

Standardization Rpt. A3/711/@3 11:38:46 AM page 1}
Method: DAILYEZ Standard: clp_stdS

Run Time: @3/11/43 11:54:42

Elem B_Z496 BiZ2z3a MoZ@e@ P_1782 Sizaat Sn1899 Sr4ciS
Avge . 2027 . Q4602 . 4692 L3216 . 1894 . 1997 2. 556
SDev . Qa9 . daal . QA34 . QRaz . QA28 . QAG3 . Q2SS
%RSD - 4642 . 166Q . 7199 . 7875 4112 . 1486 . 18402
#1 . 2021 . @461 . 4668 . 0215 . 1899 . 1994 2. 559
#2 . 2A34 . 3460 - 4716 @217 . 1888 . 1999 Z.952
Elem Ti3349

Avge 2.844

SDev . a1

%RSD . 2498

#1 2.843

#2 2.845

IntStd 1 2 3 4 5 & 7

Q?de ;Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

em c — —— - - - -

Wavlien 361.384 - — - - — -~
Avge 870894 10Q0a e —— - - -
SDev 8299, 312 , 200000 —— —— - e -~
%*»RSD . 9529653 . 02200 —— — - - -

#1 876762 1Q@@a _— — ke - -

# a65aes 10e0a - - - - -



Standardization Rpt.

Method: DAILYZ
@3/11/33 11:58:18

Run Time:

Elem
Avge
SDev
%RSD

#1

Wz

IntStd
Mode
Elem
Wavlen
Avge
SDev
%*RSD

#1

#2

Ba4934
1.186

. QQ@

. 0329

1.187
1.186

1
#Counts

c
361. 384
ae53a7
S755. 849
6651800

861237
869377

Standard: clp_stdZ
Be313@Q Cre6e77
1.224 . 4328

. Q@1 . Q1S
. D674 . 3446
1.224 - 4339
1.2 -4318
2 3
Time NOTUSED
100 ——

. 200000 ——
. aao@eaa -
1200@ ——
1 2aqae -

@3/11/@3 12:01:2¢ M

Cu3z4s?
<3619
. Q@12
e 3416
. 3628
. 3610

lllz

LI Q0

23
93
Qa
14
293
93

] e

S

NOTUSED

)
NOTUSED

010024.

page 1

7
NOTUSED




010025

Standardization Rpt. 23/11/@3 12:04:56 M page 1
Methad: DRILYZ Standard: clp_std3

Run Time: @3/11/@3 12:01:32

Elem Cdezes CoZ2e86 MneS76 V 2924 InZQ6E

Avge 1.119 . 2564 . 9700 . 2@41 . 3283

SDev . Q@G . BRQ4H . Q13 . Qa1 . QA1

#*RSD . QR84 . 1683 . 1364 . 2347 . A242

#1 1.119 . 2567 .97@9 . 2041 . 3284

42 1.119 . 2561 . 9691 . 2Q40 . 3283

IntStd 1 =4 3 4 S & 7

Eode ;Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

lem c —— — e — - e

Wavlien 361,384 — - — - - -

Avpge 872796 10QQa —_— — — - -

SDev 1443, 205 .Q2Q@QQ@0a —-— - — — -

%RSD . 1663543 . @000 —— —— - —— -

#1 873816 1222a —— - - —— -

e 871775 1a@0a —_— —— v —_— —



010026

Standardization Rpt. Q3/11/@3 12:08:54 PM page 1
Method: DRILYE Standard: clp_stdé6
Run Time: @3/11/G3 12:05:28
Elem La3988 Na5889 Pd3404 S_t18zae Tha837 u_4@a95a W_2a79
Avge . 4887 @615 . 2327 . 8437 . 1206 . 4886 . 2139
SDev . QRAS . Qaa} . Qaaz . daaz . Q2aa1 . Q2GE . BQG3
%RSD . 1@23 . 1465 . @786 « 4202 . @722 . 2250 - 1487
#1 . 489Q @614 . 2325 . @436 . 1206 . 2888 <2141
#2 . 4883 LB615 . 2328 . 3438 . 1203 . A88S . 2137
Elem Y_371i@ Zr 3496
Avge 8133 2.e32
SDhev - Qa8 . QA3
#RSD .101Q . 1456
#1 .8139 2.034
2 .8127 2. 030
IntStd 1 & 3 4 S & 7
ggde ;Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
em c - - e e - ——
Wavlien 361.384 - - e - — ——
Avne 881699 100aa ——— —_ —— - _—
SDev 7263, 41 . 0000000 —— — —— — ——
#RSD . 8237960 . Q@2QQ0& —- —— e o -
#1 886835 10000 —_ e — - -

e 876563 1000 - —— —— —— —



Standardization

Method:

Element
Rg3z8@
Al30a8z
As189a
B_2496
Ra4934
Re3130
RiZz3a
Ca3179
Cdzze%
Co2286
Cr2e77
Cu3247
Fe2714
K_7664
L.a3988
Lie7@a7
Mg279@
MNnES76
MoZ@Za
Na33es
NaS889
Ni2316
1782
27@3/1
zZ2a3/e
Frd34Q4
S 182@
Sbeoes
Se3613
196@/1
1960@/82
si2881
Fhoza

Sel196

En1899
Sr42is
Th&837
Ti3349

DAILYE

Wavelen
328. 068
308. 215
189, @42
249.678
493, 4@9
313. 042
ee3. a6l
317.933
2e6. Saz
2e28. 616
267.716
324.753
271. 441
766,491
398. 853
670,784
&79. @78
257.610
ZQ2. Q3a
330.232
588.991
231.604
178. 287
22a. 351
220, 352
34Q. 458
182. a40
206.838
361. 384
196, @21
196. a2z
&88. 158
ez@. 353
196. @26
189,989
421,532
£83. 730
334.941
19@. 864
409, @14
E92. 4G22
2@7.914
371. Q3@
2a6. 20
349. 61

Report
Slope

High std Low std
clp_stdb blk
clp_stdl blk
clp_stds blk
clp_stdS blk
clp_std2 blk
clp_std2 blk
clp_stdS blk
clp_stdl blk
clp_std3 blk
clp_std3 blk
clp_std& blk
clp_std2 blk
clp_stdl blk
clp_stdil blk
clp_stdé blk
clp_stdt blk
clp_stdi blk
clp_std3 blk
clp_stdS blk
clp_stdl blk
clp_stdé blk
clp_std2 blk
clp_stdS blk
clp_stda blk
clp_stds blk
clp_stdé blk
clp_stdé blk
clE_stdé blk
bl dark
clp_stda blk
clp_stds blk
clp stdS blk
NONE NONE
NONE NONE
clp_stdS blk
clp_stdS blk
clp_stdé blk
clp_stdS blk
clp_stds blk
clp_stdé blk
clp_std3 blk
clp_stdé blk
clp_stdé blk
clp_std3 blk
clp_stdé6 blk

010027

@3/11/03 12:88:54 M

= Conc(8IRY/IR

Sloge

2. 8766
39@. 529
7@. 1329
49, 3568
8. 428@8
4. 28566
1@a7.729
262. 220
8.93461
38.9978
£3. 1429
27.6651
482. 371
252. 346
2@, 4807
3.27291
267. 501
12. 31QQ
21.3141
4576. 38
14.6541
25. 4184
464, 2QQ
27. 5069
32. 7086
H4, 1332
228. 761
44,2607
1. 12024
27.9566
£9.0727
53.2781
1. QAR
1. QQQAQ
sa. 1227
3.91292
86. 5883
3.51610
35. 4810
118,867
48.9864
23. 3862
12.2933
30@. 4586
Te 38Q61

Y—intercept

. 20719
~-. 150724
. 2@6993
—-. @@5997
. QA2 37
-. dagese
. QA1453
-. QAS727
. Q00116
. QQQ81¢e
. 202819
-. 12383
-. Q11867
—. @HHQ7R
. QRA4E6
-. QQAA26
. QQe9a7
. 000a18
. Q1471
1. 17951
l@as701
. 2GRAR89
-. @213599
-. 021826
—. @QQA349
-. 2007 36
~-. @999z
. BS86ES
. QRRQRAG
. @a9391
-. QR6E6A3
~-. 126314
. QQQRAG
. @AQRAQ
-. @A1235
. Q20200
~-. 602914
. 2QQRA4
- Q14500
. 339935
. dRaz3a7
~. @R4635
o111
. @Ra3a7
—. Q@Q945

page 1

Date Standardized

@a3/11/@3
@a3/11/@3
@3/11/Q3
@a3/11/@3
@a3/11/@3
@a3/11/@3
@3/11/@Q3
@3/11/@3
@3/11/03
23/11/@3
@3/11/@3
@3/11/@3
@a3/11/@3
@3/11/@3
as/i11/@3
@3/11/@3
a3/11/Q3
@3/11/@03
@3/11/@3
@3/11/03
@3/11/03
Q3/11/@3
as/11/@3
@3/11/03
@a3/711/Q3
@3/11/@3
@3/11/@3
@a3/11/03
23/11/@3
@3/11/@3
@3/11/@Q3
Q3/11/03

*+NOT STAND
*NOT STAND

@a3/11/a3
@3/11/@3
@3/11/a3
@3/11/@3
23/11/03
@3/11/@3
@a3/11/@3
@3/11/03
@a3/11/@3
@a3/11/@3
a3/711/@a3

12:05:28
12:05:08
12:05:48
2:05:08

I
¢

089
u
29
14}

G:@8
@5: @8
=:@8
Q5 : 28
E:@B
S5:08
S @8
E:@B
25:28
Qa5: 8
AS5: @8
Q5: @28
QAS:28
Q5: 8
S5:08
S8

S:28

5:28
S:Q08
ZED
ZED
T3 @8

a5: a8
@a%5: @8

S:Q08

08
g
08
oo

a9
aan
2
1]

SO8888
8
@

U

Q
©

-S00S9 8
i
S50
oo®

S8
u
2
o

S
a
e
o

59
&0

MRORNMRRMRNION DD RMMRNRMSRTOR RO PR RMATO N
®
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Analysis Report

Method: DAILYS
Run Time: @3/11/@3
Comment:

Mode: CONC Corr.
Elem Ag3Z8a
Units pgm
Avge «9983
SDev . Q023
%RSD - Q345
#1 . 9985
#e . 9980
Evvrors QC Pass
Value 1. a0
Range 1@, @2
Elem Ca3179
Units pgm
Avge 19.96
SDev . A5
%RSD . 2385
#1 19.99
#2 19,92
Errors QC Pass
Value 20. aa
Range 14. ea
Elem L.a3988
Units ppm
Avge 4.994
SDev . Qa1
%»RSD Q121
#1 4.994
#e 4.994
Errors QC Pass
Value 5. QAR
Range 1@, 2@
Elem NiZ231iée
Units ppm
Avge 4H.946
SDev - QA5
%RSD . 21999
#1 4.943
#e 4,952
Errors QC Pass
Value . QG
Range 1@, 0a
Elem Sc3613

QC Standard

Sample Name:
12:@9: 06

Factor:
RAl3a82
573

. 962

. Q03
. Q274

9.964
9.961

QC Pass
14, &
1Q. 2@

Cd&ze26t
m

i oe7
. A2

. 2425

1. 005
1. 028

QC Pass
1. Q2@
1. 22

Lie7za7

m
2?762
. 206
. 1391

4.758
4,767

QC Pass
S. QAG
14, a2

F_1782
pm
S. @81
. Q70
1. 376

S.131

5. Q32
QC Pass
5. QR
14, a2

196@/1

Asi18%a

n
g?@?l
. QA3
. Q664

S. @69
5. @73

QC Pass
5. a2
10, 28

Coz286

22as/\
pm

. A6 3
. Q22
«H363

5. @79
5. @48

NOCHECK

196@/2

icv/ceov

@3/11/@3 12:13:36 PM

B_£2496
m

AP %ee
.18

. 3846

4.733
4.779

QC Pass
S. aQ2

1@, @@
Crae77

QC Pass
2. 006
1Q. @@

Mn2576
pm
?.@12
. A0Q
. Q@91

1t.e12
l.a12

QC Pass
1. a2@
1Q. Q2

sEAs/2
pm

NOCHECK

sigaatl

Operator:
Ba4934 Be313@
m m
8P 8es PE3os
- 223 . BAA&
. 2361 . A6Q3
9. 848 1. 222
9.841 .9991
QC Pass QC PFass
i1a, @@ 1. aaa
ia. e 12. a2
Cu3e47 Fel&714

pm ]
Paca o 34

. Qa2 . Q4
. Q858 .« 3792
2. Q27 1. 37
2. 4829 1@, 32
QC Pass QC Pass
2. Q20 10, @@
10. @2 1@, @@
MoEAz@ Na33az

m m
8?267 gg.&?

. @19 .15
. 3613 - 5332
3. 194 27.77
8. 221 27.56
QC Pass QC Fass
5. QAR 3. 2@
12, Q2 10. Q@
Fd34Q4 S_18z@a

m m
??@23 ??@12

. @QQ Q1@
. Q295 1.Q214
1.@22 1.419
1.2&23 1. Qa5
QC Pass QC PFass
1. 2@ 1. Q2@
12, a@ 14, 2@
Fbeca Sel196

010028

page 1

Riz223a
E%a
. @99
@11

2223

S. @91
5. 1@7

QC Pass
. Q2
1@, 2@
K_7664
n
¥8T 73
. 22
. 128@

18. 72
18.75

QC Pass
Q. A&
1@, a2

NaS889

0h: 25

-e4
. 12@9

Q4@. 28
Q4@. 23

QC Fail
3@. @@
12, 2@

Sbz@e8

n
o3

Sn1899



Analysis

Units
Avge
SDev
%»RSD

Errors
Value
Range

Elem
Units
Avge
SDev
%RSD

#1
#2

Evrors
Value
Range

Report

%R

95. 66
- 33

. 3450

9%. 43
95.9@

NOCHECK

SraezlS
L
g?llQ
- @@3
- @536

S.117
85.121

QC Frass
5. 202
1Q. @&

Y_3710

EPGz3

. Qa4
. @733

5. Q25
5. az@

QC PFass
5. 00
1. 2@

QC Standard

pm
S. 264

. QS
. 3984

S. 268
S. =260

NOCHECK

Th2837
ppm

.898@
. QU4
. 1414

. 9992
» 997Q

QC Fass
1. Q2@
14, ¢

Zn2a@aea
]
??0@6
. Q@4
. 3813

1.0@9
1.0@3

QC Pass
1. Qa0
1@a. 2@

ppm
5.294
. @12

. 224

5. 303
S. 286

NOCHECHK

Ti3349
em

2.819
. Qe
. @406

4,817
4. 820

QC Pass
5. 00
12. 2@

Zr 3496

m
2?872
. Q2@
. @041

4.871
4.872

QC Pass
5. 2Qa
1. 2&

@3/11/@3 12:13:36 M

QC PFass
5. @02
1. Q@
Ti19@8
a1 ]
g.ElE
. 223
. 4378

S. 296
3. 389

QC Fass
S. @QQ
10, @&

pm
g. 660

. Q26
- 3124

S. @79
S. @42

QC Pass
5. Q02
1. @@

U_4@9@
pp®
1.052
. 0a3
L2613

1. @54
1. @50

GC Fass
1. 249
1. @&

oo
= NS

N osnes
<)

~
o

v_2924
pm

50394
. 003
. 0646

4.997
4.992

QC Pass
5. 000
14, @

010029

page &

QC Fass
1. 200
1. Q2



Analysis Report

IntStd
Mode
Elem
Wavlen
Avge
SDev
%RSD

#1
e

1
*Counts

Sc

361. 384
a5s3aez
2947.221
. 3451515

851828
855976

QC Standard

e
Time

10002
. QQ02200
. QAR

10202
1@aoa

3
NOTUSED

@23/11/@3 12:13:36 PM

4
NOTUSED

e

=]
NOTUSED

&
NOTUSED

010030

page 3

7
NOTUSED



Analysis

Report

Method: DRILYR2

Run Time: @3/11/@3

Comment:

Mode: CONC Corr.
Elem Ag3z8aa
Units m
Avge . BQQ1
SDev - QA4
%»RSD 331.7
#1 -. DAAZ
#2 . Q024
Evrors LC Pass
High . QASA
L.ow -. QAT
Elem Ca3179
Units ppm
Avge -. QQA8
SDev . QA7
%*RSD 82.99
#1 -. AA3
#z -. Q@13
Evrors LC Pass
High . @S00
L.ow -. 35QQ
Elem La3988
Units pgm
Avge . Qaa4
SDev . Q0A6
%*RSD 138. 2
#1 « Q002
#e . QA28
Evrors LC Pass
High . QAo
l.ow -. QAT
Elem Nid316
Units
Avge .@@@d
SDev 005
%*RSD 191
#i . aQA1
Errors LC Pass
High . QASA
LLow - QATQ
Elen Sc3bl13

Blank Sample

Sample Name:
12:15: 38
Factor: 1
Al3asz As1895a
] ]
Phess Phaa1
Qa1 . Q217
21.14 42.74
. A4S . 2028
- QA6 H. 2253
LC Pass L.C Fass
. ASAA . QA5
-. QSR - . QSR
Cde26% CoZ286
m ppm
?SGQI —?mm@z
. 30a1 . 3006
129. 8 527.6
. QA . QRas
LC Pass LC Pass
. 2252 . QSR
-, 3RS0 -, 2250
Lie7a7 Mae79@
ppnm ppm
.g@@4 .8@73
. QAR . QA3Z
7.260 43. 35
. QAL . 251
. Q023 . @A9%6
L.C Pass LC Pass
- QASQ . QSR
-. QA5G —. @500
F_178& 2ea3/1
n n
?Smme ?8@3@
.@11@ . 0a16
se27. s2. 25
. 208a . QA4
-, QA7S . 2a19
t.C Pass NOCHECK
. Q100
1960/ i96a/2

ich/ccb

A3/11/7@3 1&:

B_2496
pp®

Phaos
. 0Rz2
23. ee

~@111
. 282

LC Pass
. Q502
-. ASAQ
Cree77
m
Phoee
. QA2
&8. 36

. Qa7
. QA5

LC Pass
. QSR
-. Q252
MnES76
m
Phoos
. 20@1
36.54

. daaz
. Qa1

L.C Pass

NOCHECK

Sigsatl

2@a:28 M
Operator:
Ba4934 Be31 3@
ppn ppm
.3063 .5@@1
. Q2AZ . Q002
6a. 25 12.43
. QAQ4 . QA0
. QQAz . Q2
LC Pass LC Pass
. AQSa . Q2SR
- . QASQA —. AAS5Q
Cu3za?7 Fel2714
m m
Phaaz Pedoz
. QA1 . QA6 4H
23. 32 69. S04
. QA2 . Q47
. QRRA3 . Q137
.C Pass LC Fass
- QRS . 225
-. Q250 -. @250
Moz & Na33az
ppR pPpm
H.S@SS -, Q467
. 2210 . Q33
17.74 7. 166
H. Q@& 2 -, Q491
. Q048 - Q443
LC ngh LC Pass
S@ - AS0Q
- @GS@ —. @52
Fd34Q4 S _182a
n m
?8@@8 ?5@53
. 2006 . QA
67. 2@ 4, 486
. QA4 . 2a51
.12 . 2054
L.C Pass L.C Pass
. QASH . Q104
- . QASR -. 210
Fbeza Sel196

010031

page 1

Bige3a

Paaaz
. Qa1

5@. 19

H. @256
. @ag7

LC Pass
- QASA
- . QASR

K_7664
m
Pha17
. 2@79
466.9

—. @A39
. aa7e

LC Pass
. 1002

Na5889

ppm
.50@2
- QA36
1454,

—. 02
. dag 8

LC Pass
. A5G
-. @50R

Sbeaes
p?@@@@
. 2Q19
3383a.

Q213

LC Pass
- Q1Qa

8n1899



010032

Analysis Report Blank Sample Q3/11/Q3 12:24:08 PM page &
Units %R ppm ppm ppm ppm ppm epw
Avge 99.10 -. @AA8 .5@1@ . Q226 . A0QQ . QA4 . Qa2
SDev .90 . Q@7 . QRQ4H Q211 . 2218 . QR .. 2018
%RSD . 9060 84.11 37. 32 41,54 6355, e2.54¢ 738.@
#1 98, 46 - Q13 . Qa1 . Q19 . Q013 . QA4 Y, 7. 5 8
#2 99,73 ~. QA3 . Qa7 . @A34 -.Qa1z . QA4 - QA1Q
Errors NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass
High . Q102 - 20302 . Q250 . A0S0
Low - A1Qa -, QA3Q -, AASR -, QAT
Elg: Sra4a215 Tha837 Ti3349 T119@8 U_s4@a9a V_2924 W_ea79

nits ppm Ppm pPp® ppm ppm pp® ppm
Avge .SGOI .3029 -. 30a3 .8@45 . 2162 . 306 .8045
SDev . Q200 . Qa7 . QQa1 . Q28 . QRQZ . Q2G3 . QA3
%RSD 43, Q2 2e. 76 27. 86 18.13 1. 385 42.99 S5.986
#1 . Q0@1 . Q34 -, QAG2 . @251 . 2158 . Q008 . @R47
#2 . 30A1 . QA2S -. QAA3 . BA39 . 2162 . QR4 . Q243
Errors LC Pass LC Pass LC Pass L.C Fass LC Pass LC Fass LC Pass
High . QQSG . 2100 . Q05SA . Q106 . 100Q . QASA . Q1R
l.ow -, AASQ -. 21QQ -. QATA -. Q102 - 1 Q@ -. QASA -, 310Q
Elg: Y_371@ Inz@e Zr 3496

nits pem m »
Avge .8@@2 ?8@@3 PSGGS

Shev . QAL . A2Q1 . QA1

%RSD 78.61 15.91 H4,57

#1 - QAA3 . QA3 . QAR5

#2 . Qa@1 . A2A3 . Q202

Errors LC Pass LC Pass LC Pass

High - QA5 - QA5 . 2052

Low -. QASA - QASH - . QAASA



Analysis

IntStd
Mode
Elem
Wavlien
Avge
SDev
%»RSD

#1

82

Report

1
*Counts

c
361. 384
884535
7966. 265
. 9006162

a7asee
89@168

Blank Sample

2

Time

12000
. QRGO
. Q220202

1620a
1a00a

3
NDTUSED

@3/11/@43 12:20:08 PM

4
NOTUSED

e

]
NOTUSED

6
NOTUSED

010033

-

page 3

7
NOTUSED



Analysis Report

Method: DARAILYZ
Run Time: @3/11/@43
Comment:

Mode: CONC Corr.
Elem Ag3c8a
Units pgn
Avge - DQ26
SDev . QA3
%RSD 53.98
#1 . 20A4
#e . Qa8
Evrors LC Pass
High . AA5Sa
l.ow -. Q53
Elem Ca3179
Units pgn
Avge . A247
SDev @311
%*RSD 125.6
#1 - 2028
#e -« Q467
Ervors LC Pass
High - QS0
l.ow -. @500
Elem La3988
Units pgn
Avnge . DAAS
SDev . QA3
%RSD 72.98
#1 . QA2
#e . Qa7
Errors LC Pass
High . A0Sa
Low -. AAS5R
Elem NiZ3i6e
Units pgn
Avge .aa12
SDev . QA6
%RSD 47.89
#1 . 3228
#= . @RL7
Evrors LC Pass
High . QA5
LLow -. QA5G
Elem Sc3613

Sample Name: bw
12:50:19 P
Factor:

Al3a82 As 1892
m »
?gGSS ?8024
. AA39 . Q22
71.44 91. 45
. QA27 . Q@402
. Q082 . QAR9
L.C Pass L.C Pass
. QS . QASQ
-. @520 -. 050
Cdeees Co2286
m pm
PEGGI E.G@@S
. QA1 . A0A1
63.61 21.77
. QG2 -. Qa2
. Qa1 -, QAQ3
LL.C Fass L..C Fass
. 225 . 2250
-. BA50 - QA5G
Lie7@7 Mge79@
n n
Phoas Pheee
. QAGQ . 2A24
3. 367 36.51
. QA2 . Q49
. Q023 . Q283
LLC Pass LC Pass
. Q2SR . ASQQ
-. QOSSO -. @520
F_1782 ecas/
m »
PPaass  "Bace
. AQd6 . QA3Z2
33.598 138.7
-, Q015 . Q043
LEC Pass NOCHECK

. Q110G
196@/1 19e6@a/2

@3/11/03 12:24:48 BM

B_2496

ppw
. 20a1
1.788

. 2238
. Q2S6

L.C Pass
- QSR

Cre&77

ppm
. QQAL
S. 361

. @216
. Q@18

L.C Pass
. QRS
-. DOS@

Mn2S76
ppm

.S@GB
. QQG3
92.9@

. 2001
. QaaS

L.C Pass
. QAT
-. QASA

2eass/e

]
Pooes
. 3207
240. 1

. 228
-. ez

NOCHECK

Sizast

Operator:

Ra4934
ppm

.8@@2
. 3222
1@d.73

. QRAZ
. @@

LC Pass
. QRS
-. QA5a

Cu3ea?

ppm
.SGG&
. A2A6
94,27

. @Qez
. Q011

L.C Pass
. 2050

MoZ@2@
ppa
.8@16
. AQA2
15. 44

.Qa17
. 2a14

LC Pass
. QA5G
-. AASa

Be3130@

m
Poae:
. @220
41.@7

. 2aal
. 0@l

L.C Pass
. @ASa
-. QA

Fe2714

Ppm
.8004
. 3248
1212,

. @238
—. @A30

L.C Fass
. Q2SR

-, A2SQ
Na33az

16.78

—. Q472
L—-. @599

LC Low
. ASQR

sS_li8ca
m

PPoa1a
. 0012

131.3

-. 0818

L.C Pass
. A10a
-. @100

Sel96

01003

page

Rizz3@
]
Pooa:
. QRA2A
35a7.

-, @14
. QA1

L.C Pass
- AA50
-. Q5%

K_7664

m
Phese
. Q@37
75. 32

. @A76
.23

LC Pass
. 1000

NaSa89

Pooes

. QA4
481.%

. Q37

LC Pass
. A5
-. AS0Q

Sbzaes
m
Poa47
. @Q01
1. 442

- QB47
- Q46

L.C Pass
. 104
-. Q1002

Sn1899

g



Analysis

Units
Avge
SDev
%RSD

#1
#2

Errors
High
L.ow

Elenm
Units
Avge
SDev
%RSD

#1
#2

Evrors
High
Low

Elem
Units
RAvge
SDev
%RSD

#1

#e

Errors
High
Low

Report

%R
37.75
.51
. 3249
97. 39
948. 12

NOCHECK

Sr4215

n
?8@@@
. QOQQ
77.39

- Q&
. 2221

LC Pass
. Q54
-, QAGA

Y_3710

m
?8008
. 000a
3.8a3

. QR
. 30a3

t.C Pass
. @252
-. 0@Sa

ppm

- 0027
. 0004
13. 32

-. @A3Q

NOCHECK

Tha837

ppm
.5032
. @2Q4H

11. 36

. d@z9
. @A35

LC PFass

In2@es

Peocz

119.5

. Qaa3
. 3041

-. QASA

pPpm

.Q21Q
. Q215
149.7
. Q21
-. @001

NDCHECK

Ti3349

m
E?G@@é
. QAR
15. 14

-. Q@4

Ir3496
ppm

. QA0S
. Q07
3.947

. QAR5
. Q225

@3/11/03 12:24:48 PM

ppn

. 2004
. QQa7
1359.7

. QBA9

LC Pass
. 2100
-. Q104

Ti1908

ppm

-. QA3
- Ga31
1168,

. 2019
—-. QB2 4

LC Pass
- Q1A
-, 2120

-. 1Q@a

ppm
. Q09
391.8

. Q224
-. 20a9

LLC Pass
. Q250

V_2924

]
Péoes
. QRR1
45. &7

. Q@1
. 00a3

-. @ATA

010035

page &

ppm
~. A0Q7

. dGe3
310. 3

. @QG9
-. Q24

LC Pass
. Q250
-. QRASA

W_ga79

Pgﬂ

« @043
. QRA6
1. 88

. @39
. @047

LC Fass
. Q100
—-. @10Q



Analysis Report

IntStd
Mode
Elem
Wavlien
Avge
SDev
%*RSD

#1

#e

1
*Counts
8Sc

361. 384
872592
458%, 587
. 52855137

869349
875834

=2
Time

10000
. QQRAARA
. 2QAAQQR

1@@oa
120a0e

3
NOTUSED

@3/11/@3 12

4
NOTUSED

S
NOTUSED

24:48 PM

6
NOTUSED

010036

page 3

7
NOTUSED



010037

Analysis Report 23/11/03 12:89:89 M page 1

Method: DARILYZ Sample Name: losw Operator:
Run Time: @3/11/Q3 12:25:00Q

Comment:

Mode: CONC Corr. Factor: 1

Elg: Ap3z8a Al3@8z Asligoa B_2496 BRa4934 Be31i 3@ RizZ&3a
nits ppm ppm ] ppm ppm n ppm
Avge .80@2 -. QORQ6 ?8@84 .8@38 .80@2 ?8@01 .8@16
SDev . 20a3 . Q205 . Q212 . 20Q4 . 2R . QO2Q . AR2S
%RSD 147. 4 77.72 48, 85 11.78 8.935 4@, @4 153.8
#1 . BQQ4 -. Q023 . QR16 . QA4 1 . QR0Z . 22G1 . Q034
#2 -. QAR -. Q12 . 2233 . Q235 . Q0@ . QR -. @R}
Elgg Ca3179 Cd2a265 Co2286 Cr2677 Cu3247 Fel2714 K_7664
nits m m ] ppm m ] n
Avge ?8@90 ?8@02 ?8@02 .8@12 ?8@04 8?0006 ?8@56
SDev . QAQ9 » QRQQA . Qa3 . 20Q@9 . Qaa2 . @145 . %134
%RSD 1a.58 28.54 137.4 74.03 42, A1 2346, 241.1
#1 . 0083 . Q2@ . QOR4 . QARG . 2003 -. @108 -. AA39
#2 . @a96 . QAA1 . Q2RQ . 2218 . Q205 . @96 L2151
Slgz La3988 Lie7@7 Mge79@ Mn2S76 MoE2@ZQ Na33a2 NaS889
nits ppm ] ppm pPOR ppm ppm ppm
Avge .SGGI ?BGGE .8@8@ .8@02 .8@17 -. Q661 .1, 17,23
SDev . Q25 . 20Q1 .Q218 . G22QA . aGa7 . 15@3 .@A14
%RSD 8596.5 22.78 9@. Za 4,291 41. 44 ee7. 4 349. 1
#1 . 22Q4 . QA2 . Qa7 . A2&2 . QA2 — 1724 -, Q036
#e -, QO3 . daaz . QA3E . 001 . Q212 . Q402 . 014
Elg: Ni231iée P_1782 22e3/1 22a3/¢e Pd3404 S 1820 Sbz@aes
nits m m " m ppm m ppm
Avge - B0@9 PPoa7a  Phose Pi5ae Poda1 Peaos TN
SDey . 00aY .QA16 . @Q16 . @037 . @221 . Q292 .1z
%RSD 19.63 20.53 e 3177 . 7369 195Q. 97.15 36. 89
#1 .201@ -. QA89 . 4961 . 5006 -, 213 . 2030 . QA2S
#2 . 248 -. QA67 . 4939 - 4954 . 0216 . 21604 . Q42
Elg: 353613 196@/1 196@/2 Si2881 Phaz@ Se196 8n1899
nits m PP® ppR ppm ppm pp®
Avge 98, @7 2?0031 -. QA3 .8@07 . 4970 -. 0Q12 . Q0@
SDev .72 . 2018 . Q216 . Q331 . 2A30 . 2a16 . Qaal
%RSD . 7375 57.51 612.8 413. 2 . 5975 137.3 177.@
#1 98. 58 -. Q@44 -, @214 -. 314 - 4991 —o QD24 . Qa1
2 97.56 -, @Q18 . @29 . Q@29 . 4949 -. QAQQ -. QAQQ
Elg: Sr4215 Thaa37 Ti3349 Ti11908 U_4090 V_2924 W_2a79
nits ] ] m ppm ppm ppm ppm
Avge ? QQQ ? a34 g?@@@h .8018 .8@15 .8@@2 . 2034
SDev . QAQQ . 0228 . 202 . QR6Q . Q@2 . 2AaL . Q214
%RSD 47.81 24,78 7.276 343.9 135. & 42. 84 42.1@
#1 - Q@2 . 228 -, QQQ4 -, QARG . Q229 . QRA3 . QA24
#= . Q002 . 004Q -, BQA4H . 0060 . 001 . QQa2 . QA4 4

o SAnf\e S¢ives LW oul P toooppra 3335

éwwae/osﬂM)

T ‘2 ‘5~\\~D’9



010038

Analysis Report @3/11/@3 12:29:29 M page 2
51@: Y_371@ In2@ee Zr3496
nits pPpR ppm pPpR
Avge .5@@2 .3@05 .8@@3
SDev . Q202 . QQQ 1 . @021
%*RSD 18. 82 18.83 37. 16
#1 . Q0QL . Q226 . QR02
e . Qaaz . Qs . QR4
IntStd 1 2 3 4 S 6 7
Egde ;Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
en c —— - e — o e ——
Wavien 361,384 - - - — - -
Avge 875342 10002 —— —— - —— —_
SDhev 6543.566 Q00002 - — - e —
%RSD - 7475439 Q00200004 —— e — —_ -
#1 879969 10200 — —— — - ——

#2 870715 10000 — — — — -



010039

Analysis Report @3/11/@3 12:34:@09 PM page 1

Method: DAILY®2 Sample Name: 221526 dfioo@ Operator:
Run Time: Q3/11/@3 12:29:40Q

Comment:

Mode: CONC Corr. Factor: 1

51@: Ag3zaa Al 3a8z As 189G B_2496 Ba4934 Be3130 RiZ2E302
nits ppm Ppm Ppm " ppm m m
Avge .80@4 .824G -, QG 1 ?8066 .8@01 ?3@01 ? Q42
SDev . QAR5 . Q2Q7 . @005 . QAA9 . Qaal . AQ0G . QA28
%RSD 113. 5 18. @9 8a8. 3 13. 47 6a. aa 3. 553 67.%56
#1 . 20a8 . QA4S . Q23 . QA72 . QA2 . Qa1 . BA62
#2 . Qaat . QA35 -. QRQ4 . Q2GR . QG . Q@21 . @azz
Slg: Cal3179 Cdaees Co2286 Cr2677 Cu3ias7 Fe2714 K_7664
nits ppm ppm ppm ppm ppm ppm ppm
Avge .8129 .8@@1 .80@3 .8@06 .50@3 .8115 .81@@
SDev . QA4 . Bz . 224 . QA4 . QQ2Q . @1@7 L1122
%RSD 2.905 116.2 133. @ 66. 37 S.691 93,39 132. 1
$i . 2132 . Qoo . QA6 . Q@9 . QA03 . 2191 . @186
#2 .27 . QAAQ . Q200 - QA3 - QAA3 . 3239 . 0Q14
Sl:: La3988 Li&7@7 Mg279@ MnoS76 Mo2@2@ Na33a2 NaS889
nits pp® ppm ppm ppm ppm ppm Ppm
Avge .5003 .EGGE .8@43 .5601 .5213 . 1014 . BASH
SDev . AQAS . Q00 . QA4 . 200a . 2228 - 2190 . @aaE
%*RSD 171. 1 &.358 9. 387 2.363 61.59 215.9 4, S54E
#1 . Q047 . QA3 - Q@46 . 0OGL . 2a18 . 2563 . QA5
b4 -. QGA1 . daaz - QLD . QA » Q27 —-. A534 . Q@48
Slgg Ni231ie F_1782 2203/1 eza3/e Pd34@4 §_1820 Sb2e68
nicts PpR PpR pps» ppR PpR pPpn Ppn
Avge -, QA -. Q@66 1.62@ 1.619 . Q018 .3@60 —. QRO
SDev . Q26 . Q11 LA15 . Qo . QRz6 ) . Qa16
%RSD 332.3 16. 29 . 9075 . 1292 145.6 2462, 7e2. 6
#1 -. QOQ6 -, Q@73 1.631 1.620 . Q37 -, QARG - Q@9
# » QQRZ -. @258 1.61Q 1.618 -. 0231 . 2QA7 -. Q@13
Sle: 933613 196@/1 196@/2 8512881 Fh2za Se196 Sn1899
nits %® ppn n ppm ppm ppm ppm
Avge 98. 64 .8@19 ?8@04 .8229 1.619 Q1@ -. QQA6
SDev .43 . 2039 . Q022 . @AA9 . QA6 . Q20Q . 02@a7
%*R8D . 4337 2e2. S 454,77 4,137 « 3753 3.148 117.7
#1 98. 34 -. QAG8 . 2A19 . Q222 1.624 .001@ - Q@AY
2 98.94 . Qa47 -. 010 . @236 1.615 . Q@29 -. a1t
Slg: Sra4215 Th2837 Ti3349 Tl19a8 U_4029a V_2924 W_2a79
nits m ppm m ppm pPpm ppm "
Avge ?8@@1 .8@27 290064 .8@@5 .5122 .8@@1 ?8022
SDev . QRGA . QR2S . QA0Q . QA2Q . @281 . QA Y Qa1 3
%RSD 69,92 9@. 23 13,22 381.5 231.2 1a1.2 87.9a
#1 . QRA1 . QR4E —. QA3 . @a19 - A321 . QR2Q . QA31
$2 . @Q2Q .Qa1a - QAQ4H -. QAQA9 -. @77 . QA3 . Q@13




Analysis Report

Elenm
Units
Avge
SDev
%*RSD

#1
e

IntsStd
Mode
Elem
Wavlen
Avne
SDev
%RSD

#1
#2

#Counts
Sc

361. 384
883416
375Q. 494
. 4259912

877764
883a68

ZnEe6e
»
Pooa7
| avez
24, 48

. 2208
. QRa6

2

Time

10000
. Q0200
. Q02000

16@oa
1006a

Zvr 3496

m
Pooa:
. Q005
365.5

. Q@05

3
NOTUSED

@3/11/@3

4
NOTUSED

S
NOTUSED

12:34:@9 PM

6
NOTUSED

010040

page

7
NOTUSED

2




Analys

Method
Run Ti
Commen
Mode:

Elem
Units
Avge
SDev
%RSD

#1
#

Elen
Units
Avge
SDev
%RSD

#1
#2

Elem
Units
Avne

is Report

: DAILYZ
ge: @3/11/a3
CéNC Corr.

Ag3z8a

m
?8@@7
. @2a1
19. 20

. 2006
. 00a8

Ca3179

L
? 119
. QA5
3. 98@

L2115
. ) Rodd

La3988
ppm
Pha1z

. QRA
19.21

.@a11l
. 0014

NiZ2316

Paoa:

. a1
8a8. a8

. QQQQ
. @2Aa1

Sc3613

97.53
97.21

Sra215

Pooe1

. QQQ2
18. @4

. 00@1
. Q201

Sample Name:

12:34: 20
Factor:
Al3asz
ppm
.8@50

. Q26
S1.74

. QA32

Cdz26%5
om
?@@@E
. Q23
129.1

. Q22
. Q@S

Lie7@7

-. 2a8
. 2083

196@/1

m
B?@GGI

. B@35
3113,

. QA24
—-. Q@26

Th2837

Poeza

. 2214
5@.93

. 0018
. 2238

1

As189@

ppm
Paoz9
. Q@AZ1
€9.93

. Q@44
. Q15

Col&86

]
Pooes
. Qa4
88. 2a

. Q228
. Qa2

Mpe79@
ppm
.8@77
. QRS
32.89

. @059
. @295

2203/1
pPPR

1. 620
. @@9
. 5384

1.614
1.68&6

Ti3349

m
E?@OGA
. 2QQ1
13.64

-. 3203

@3/11/7@3 12:38:49 PM

22156d df100a

B_2496

n
Paosz
. Q@9
16. 84

. @246
. @058

Cr2677

m
?8667
. daal
19.45

. Qa6
. 20e8

Mn2576

ppm
. 3203
S.717

. G2@1
. Q01

2eessaz

ppm

1.621
. 0@S
. 3161

1.624
1.617

siz8a1

Po24z
Q213

5. 5S4

« 0233
. a252

Ti19@8

n
Poeey
. daze
298.@

. 2023
—. BRag

Ba4934

ppm
.8@@1
. 2Q02
31, 46

. 00@1
. daaz

Cu3za7

m
Pooas
. A0A1

26. 24

- QRQ4
» Q025

Mo2@z@

PPN
.8@11
. QARA2
15. 33

. da1Q
L0012

Pd34@4
pp®R

. 2234

- QQA6

18. 38

. Q239
. @230

Pbaea

Operator:

Be31i3@

FeZ2714

m
Pe14s
Q101
69. 82

.Q216
. Q@73

Na33az

pPpm
Péaai
. 1G67
i21.1

. 1636
. Q127

S 1820

ppm
. 0058
. QOS2
89. 01

- Q295
. Qaze

Sel196

m
E?@G@?

. @RaZ
30. 68

-. QA6

v_2924

n
Peoos
. QAA3
132.1

. Q@Q4H
. 2000

010041

page 1

Bizz3@

ppnm
.5624
. QR2@7
29.24

P
. QR4 1
. 0a12
29. aa

. @@49
. Q@3

Shaees
ppm
.8013
. QRaz
13.@8

. Q@14
. @811

Sn1899
m
E?@@@@




Analysis

Elem
Units
Avge
SDev
%*»RSD

#1
e

IntStd
Mode
Elem
Wavlien
Avne
SDev
%RSD

#1
#2

Report

Y_3710
ppm

PBoas
. 0000
17.33

. QA2
. Qgaes

1
*Counts

c
361. 384
8691a7
2a32. 225
. 2338291

8703544
867670

Inz2@6e

n
Péoec
. QR34
61.53

. 20023
. Qa9

2
Time

12200
. QR0000Q
. Q20000

1000
12029

Zr3496

"
Phoos
. 0001
2@. 86

. Q0a3
. QRS

3
NOTUSED

@3/11/@3 12:38:49 PM

4
NOTUSED

S
NOTUSED

010042

page

7
NOTUSED

-
o



Analys

is Report

Method: DRILY2

Run Ti
Commen
Modes

Elem
Units
Avge
SDev
%RSD

#1
#e

Elen
Units
Avge
SDev
%RSD

#1

2

Elem
Units
Avne
SDev
%*RSD

#1

#2

Elenm
Units
Avge

:e: @a3/11/a3
CONC  Corr.

AQ3286

]
?80@8
. Q006
7@.89

. QA12
. QRa4

Ca3179

m
Péaoz
.QA12
12.85

. @101
. 2084

La3988

m
Poae?
. 0008
116. 82

.Qa13
. Q&1

Ni231iée
ppm
Peoas
- Q03
262.2

. QA3
-. 00@1

8c3613
%*R
97.64

.65
. 6608

97.18
98. @9

Sra213

)
Péeo:
. 000R
6@.94

. Qa1
. Q00

Sample Name: 221526s dfizaa

12:39:00
Factor: 1§

Al3a82 As 1892
] m
?8@8@ ?8@13
.Q21@ . Q2AS
i2.43 37.81
. Q87 - Q229
. QA73 . QA16
Cda226%5 Co2l86
n m
? QA= ?8@05
. QG2 . Q223
78.5a 83.99
. QAR . QRQA7
. Q2A4 . 043
Lie7@a7 MpeE79@
n ppm
Pbooz PBasa
. 2241 . QR34
28,22 62. 7@
. 2QA3 . 2078
. Qaaz . Q230
P_1782 2203/
m m
5?0075 5?976
. Q012 . QQQ
16.20 . Q137
-~. QAGE 2. @76
-, 2A84H 2.a76
196@/1 196@/2
n m
Phoes Phoee
. Q@Q30 . Q0QA1
133. 4 11. 37
. 0844 . 2036
. Q21 . QA7
Th2837 Ti3349
m »
?SGIE 2?0605
. QRS . 20a1
214.9 2%. a4
-. QA6 -, QA6

60ML,SﬂMﬂQ_SK

@3/11/@3 12:43:89 PM

B_2496

(121}
.8@46
. 2001
1.@84

. 0345
- @A46

Cra6e77

m
Pooe?
. QAR5
71.69

. Qa1
. 3003

Mn2S576

m
Pooo:
. Qa1
91.95

. QR0A
. @@l

22a3/e

ppm

2. 285
. @21
. 9931

2. @99
2.07a

8126881
m
Ph2s3
. @29
11.63

. Q274
. Q233

Tiis@8

»
“Ba0s
.Qa11
347.2

. 2011
—. @0Q4

Ba4934

m
?80@1
. @Al
Sa. @6

. Q2a1
. @021

Cu3a?7

m
?5005
. QRAAS
184.5

. Q201
. 2029

Moz@2@

ppm
.8@@7
. BAAYL
e21.47

. @208
. 2006

Pd3404

? 257
. 8174
67. 44

. 2380
. @135

)/Z/ ‘5-\\-05

Operator:

Be313@

m
Pooa1
. 0200
14,54

. Q21
. Qa1

Fe2714

m
?8160
. Q129
8@a. 76

. 2251
. @69

Na33az

ppm
. 1236
L1772
143.3

. 2489
—. Q&17

S_1820

m
Pree1s

. Q294
633. 2

. @52

Se196

m
Poaiz
. 0210
8@. 43

. Q@19
. Q2RSS

v_2924

]
Poeez
. Q004
206. 1

-. @21
. Q05

010043

page 1

Bi223e

m
Poaia
. Q013

9z.77

. QA4
. QARG

K_7664
ppm

.@117
. Q124
106. 3

. Q25
. @B29

NaS889

Paa71

. @AG4H
6. 386

. @A74
. @268

Sbzeed
pPpm

. Q023

. QAR

24.99

. Qa7
. @a19

Sn1899

. @az8
. Qate

Led wAW 250l P\ Yoooge = 3335




010044

Analysis Report @3/11/@3 12:43:29 FM page &
Elg: Y_371@ In2@ea Zr 3496
nits PB® pp® »
Avge .8@@1 .8@@7 ?8@@3
SDev . Q220 . Q2R2 . @201
%*RSD 28. 44 26. 02 £3.98
#1 . Qa1 . @Qa8 . 3003
#2 . @21 17,17 ) - QG4
IntStd 1 2 3 4 S 6 7
ggde gCounts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
em c - — — - - ——
Wavlien 361,384 —— -_— —_ — - -
Avge 871492 10200 — - - — ——
SDev 5756. 556 .QQ000@ - - - - —
%RSD . 6605400 . Q00004 —— e - —— ——
#1 867422 1Q20a - - - - —

e 873563 1200 - - — —— ——



Analys

Method
Run Ti
Commen
Mode:

Elem
Units

is Report

: DAILY2
:e: @a3/11/@3
CéNC Corr.

Ag3c8a

ppm
.8003
. DA
62. &6

. @22
. Q@S

Ca3179

]
F6e94
. QR4
4. 758

. Q097
. @091

La3988

ppm

-. Q000
. 0003
1326.

-. 003
. Qoag

Niz316e

ppm
.8@02
. A0G6
253.@

. 2QAG&
-. @@a2

Sc3613
%R
57. @
.119@

97. @1
97.17

Sra21s

n
Paoce
. Q20
2a. &4

. QR0
. Q22

Sample Name:

12:43:40
Factor:s 1
Al 3a8z

m
?8@61
. 2228
45. 5@

. 2281
. @42

Cdazes

Pooez

. Q020
17.22

. Qa3
. Q02

Lie7a7

ppm
Poaos
. BRAQ
8. 264

. 2002
. Qg

P_1782

ppa

-. 0026
. 034
132.8

-. 2@5a

196@/1

ppR
.8@22
. 0001
4,558
- Q23
. Qazz

Thea37

pp®
. Qa1
42,66

Q017
. @32

As189a

Pha1e

. Q213
77.49

. g7
. 0225

Co2286
ppm
~. 001

- Q@1
87. 84

-. QQae
-. @22

Mge79a

»
Paa4s
. Q@4
8.071

. 2@S2
. B@46

2ee3s1
ppm
1.112

- QA5
. 4@96

1.1@9
1.116

1960/

]
Poe1s
- QR0
. 9065

-2a13
. 0013

Ti3349
ppa
—?QQQ4
. QAR
7. 749

—. QR4
-. @Q0a4

@3/11/@3 12:48:18 FM

221527 dfiae

B_2496

]
Poez4
. Q0a1
3. 866

. 035
. Q233

Cr267?77
m
?80@8
. QRG2
21.71

. Qa7
. 229

Mn2576
n
Pooa:
. Q200
19. 41

. Qa1
. @A

2re3/e
ppm
1.110
. 0@
. 495
1.1@
1.11
sig
ppm
.81
. 0@
6.6

. @184
. azee

Tii19@a8
ppm

—?0056
. 3027
48.63

-. @Q37

S
7
7
4
881
3
3
3

9
1
@

Ba4934

m
Pooa1
. Q22
15.45

- 001
. QQ&1

Cu3z2as7

m
Fo20s
. QA3
75.63

. QQoz
. 0006
Moc@z@

peM
.8@@9
. 2003
£7. 8@

. 20e8
. Ga11

Pd34@4

ppm
.8@10
. QRS
48,28

. Q014
. @ea7

Fbazo
ppm
1.111
- 0@5
. 4672

1.1@7
1.115

U_4090@
ppm
Peoza
. Q024
84. 20

. Q@45
. @011

Operator:

Re3130

m
Phoe:
. Q20
12.95

- 3001
- Q21

Fe2714

ppm
.8@43
. 0103
241.3

-@a116
—. Q32

Na33ez

pPpR
. @991
169.7

Q117
-. 1285

S _18za
pPpm
.8114

- qazs
21.16

. Q@97
. 0131

Se196

ppm
Phaie
. 0ARA
1. 628

. @16
. 2A16

v_2924
[ ]

PP goa1
. Q@@4

496.3

. QRAG2

010045

page 1

Bigesa

Phaca

. @ASS
@R, 4

—-. QA1
. QGe7

K_7664

Paoas

. QASQ
51.@5

@133
. Q863

Na5889

Sbzead

ppm
. @o0a
. @011
140.5

Q15
. Qa0

&n1899

eTa] ]
.3@27
. 2018
257. 4

« @219
—. QARE

W_2@79

Poozz

- QAR
. 3671

. dazz
. @a22




fAnalysis

Elem
Units
Avne
SDev
%*RSD

#1
#c

IntStd
Mode
Elem
Wavlien
Avge
SDev
%RSD

#1
#e

Report

Y. 371@
m
Pooa:
. Qa1
37.95

. 2021
. QQe2

#Counts

=

361. 384
866548
1338. 74Q
.1198711

865813
a6728g

Inz@a6z
ppw
.8@@8
. 0021
6.537

. @028
. Qa7

2

Time

10000
. QOCABRR
. 0OACBRR

1QQ2a
1aaae

Zr3496

n
Pooe1
. Q021
48,95

. 0201
. Qa1

3
NOTUSED

B3/11/Q03 12:48:10 M

4
NOTUSED

010046

2
NOTUSED



Analysis Report
Method: DAILYS

Run Time:

Comment:

Mode: CONC

Elem
Units
Avge
SDev
%*RSD

#1
#e

Evvors
Value
Range

Elem
Units
Avge
SDev
%RSD

#1
#e

Errors
Value
Range

Elem
Units
Avge
SDev
%RSD

#1
#e

Ervrors
Value
Range

Elem
Units
Avhe
SDev
%RSD

#1

#e
Errors
Value
Range

Elenm

@3/11/@3

Ag3z8e

m
P83ca
. @2a9
. 2884

« 9974
- 9961

QC Fass
1. 000
1@, @0

Ca3179
m
8 90
. Q1
. 0645

19.91
19. 89

QC Pass
20. aa
10, a2

La3988

Niz316

L
2?912
. QA5

. @931

4,909
4.915

QC Pass
5. 002
12, 02

Sc3613

Corr.

QC Standard

Samgle Name: icv/ccv

I-...\Jl..n
Factor:

Al3a8z
pn

QC Fass
12, a2
19, 02
Cdazes
m
?Poa:
. Q22
. Q230

1.0Q1
1. a1

QC Pass
. Q00

10 Qa

Lie7a7

QC Pass
5. Q2
1. @
F_1782

1960/1

As189@
%
. Q7@
. QQZ
. G461

S. 069
S. @72

GC Pass
|J. @@@

1a. 00

CoZ&86

Efoas
. 202
. 0078

5. @35
5. @36

QC Pass

S. agqa

12, @2

Mge79a
"

T80z
.G@

. AA75

19.92
19.92

QC PFass

2a. ad

12, 2@

ezas/ il
®

EPde1
.@1Q

- 2035

S. @54
S. 268

NOCHECK

196@/2

@a3/11/7@3 1

B_2496
™
87723
- 22
- 4603

4.7@7
4,738

QC Pass

5. @0Q

12. 00

Cre677
m

pp978
-@Ql

. ARS2

1.978
1.978

QC fass
. QAR

1@ 717}

MnES76

ppR
.013

1. @2
ceas/e
£72
. Q42
. @7
« 1416

S. @45
S. @35

NOCHECK

sSiza81

2:596:31 M

Operator:

Ba4a934

10, @2
Pd34Q4

Pbeea

Be313@
pgm

- 9993

. Q2@1

- Q13

- 9993
. 9992

QC Pass
1. Q2
1Q. @2
Fe2714
ppm
18.31
'01
. 1214

1a. 32
1@, 3@

QC Pass

1. 2@

12. 22

Na33e2

m

gg S@
a8

.2878

£27.55
27. 44

QC Pass
3. 2@
12, 2@
S _182@

m
tPaa7

- 012
1.191

. 9988
1.@16

GC Pass
1. Q02
1@, 02

Se196

010047

page 1

BiZg3a

gp@74
~.a12

- &2459

S. @65
S. @883

QC Pass
. 000

19. @2

K_7664

m
18 s

. B4
1923

18.65
18.7@a

QC Pass
@, ok
14, 00
NaS5S889
-]
Q£8.13
.GB
«. 2698

Q4@. 11
04@. 15

QC Fail
3@. a@a
1@. a2

SbEees
ppa

8n1899




010048

Analysis Report QC Standard 23/11/03 12:56:31 PM page &
Units %R pm el ] ppm pm pR ppm
Avge 93.43 E.E?E « 244 4,949 . Q47 . 253 4,905
SDev .12 .15 .11 . 004 . Qa1 . QA3 . QA7
%RSD . 1231 . 2778 2157 .@789 . 8263 . 3526 . 1358
#1 93.51 8. 261 5. 25 4,952 S. @48 S. 255 4.91@
#2 93. 35 8. 282 5. 236 4.946 5. @46 5. 252 4,901
Errors NOCHECK NOCHECK NOCHECK QC Pass QC Pass QC Pass QC Pass
Value 5. 20@ 5. 20 5. 2@ 5. Q0@
Ranpge 12, 2@ 10, Q@ 1. a@ 12, aa
Elg: Sra215 Th2837 Ti3349 T119@8 U_409a U 2924 W_2a79

nits » ppm ppm o] ] ppm ppm ppm
Avge ?092 .8966 4,811 S. 304 1. @228 4.983 1?@58
SDhev . QA . Q248 . QA3 LALS . 00z . QR4 . 206
%RSD . 2005 - 4814 . @592 « 2917 . 2401 . @901 « 5409
#1 5. @92 . 9932 4,813 5. 293 1.030 4,986 1,054
#2 5. Q@92 1. 2000 4. 809 5. 315 1. @26 4,.98Q 1. 462
Errors QC Pass QC Fass QC Pass QC Pass QC Fass QC Pass QC Pass
Value 5. 002 1. Q0Q 5. 000 5. Q@@ 1. 200 5. aQQ 1. 022
Range 13, @& 1Q. a2 1@, 2@ 1. 2@ 1@, a2 1. a2 1Q. 2@
Slg: Y_371@ Iin2@az Zr 3496

nits n m ppn

Avge ?@09 ??006 4,877

SDev « Qa2 . Q0R . QA1

%RSD - @394 . 2364 Q170

#1 S. Q1@ 1. 007 4,877

#= 5. 007 1. @26 4,876
Errors QC Pass QC PFass QC Pass

Value 5. Q0@ 1. 00Q 5. Q0

Range 1@. 2@ 10, 0@ 12, a2




Analysis Report

IntStd
Mode
Elenm
Wavlen
Avge
SDev
%RSD

#1
#e

1
*Counts
Sc

361. 384
833962
96@. 9581
- 1152281

834641
833282

QC Standard

e
Time

1aeea
. BQ0AR0Q2
. QQ20000

120ea
1a0ea

3
NOTUSED

@3/11/@3 12:56:31 PM

4
NOTUSED

S
NOTUSED

&
NOTUSED

010049

page 3

-
NOTUSED




010050

Analysis Report Blank Sample @3/11/@03 @1:Q3:43 M page !
Method: DAILYZ Samgle Name: icb/ccb Operator:

Run Time: @3/11/03 12:58:33
Comment:
Mode: CONC Corr. Factor: 1

Elgg Ag3z8a Al 38z As 189 B_249¢6 Bas934 Be313@ BRiZ23@
nits ppn ppm pp®m pom ppm m m
Avge -, QRAZ .3087 .8019 .3060 . ARG ?SGGE ?3214
SDev . Q204 . Q226 . 20A8 . Q2A9 . QA . AAAG . Q013
%RSD 266.8 95. 35 39.18 15. @1 12. 64 3.61@ 94,42
#1 . Qa1 . QA4 6 . QA4 . Q266 . Q2aZ . QA2 . 2023
#e —-. Qaa4 . 229 .AQ14 . QA4 . QRaZ . Q0az . QA5
Errors LC Pass LC Fass LC Pass LC Pass LC Pass LC Pass L.C Pass
High . AASa . 2S00 . QA5a . @500 . QA5G . AQS5Q . QA52
L.ow - AASA -. 2500 -. 05a -. ASQa —. QASQ -. Q2S00 -. QASA
519: Ca3179 Cdezes Co2286& Cr2677 Cu3za7 Fel2714 K_7664
nits Ppw js]al ] ppm ppm ppm ppm ppm
Avge -. QRA6 .8@@2 -. QRGZ .8@09 .g@GS .8@48 .8@47
SDev - G222 . Q0@1 . Q0A3 . QA2 . QA6 Q141 . Q049
%RSD 1. 586 18. 2& 178.5 2e.99 i21.@ 293, 2 123. @
#1 —-. 22G& . QQA2 . 2000 . 2014 . Q2@o .A148 - 2013
#2 - o QAAE . Q223 -. Q0G4 . QA7 . QA1 - QA52 . Q081
Errors LC Pass LC FPass LC PFass LC Pass LC Pass I.C Fass L.C Pass
High . QS0 . QAR . A0SR . QRS2 . QOSSR - Q2SR « 100G
Low -. ASAQ -. QASQ -. QOS2 -. AAS5R —-. AASQ - A25A -. 100G
Elg: L.a3988 LLie7@a7 Mp279@ MnaS76 MoZz@z@ Na33a2 NaS889
nits ppm ppm fe1=] ] ppmn ppm Ppm ppm
Avge .8@@5 .EQGS .8@37 .8@@1 .3049 L—-. 1032 . A%18
SDev . 02Q4 . AQQQ . 2A14 . 2002 . QQQ7 Q271 . @009
%RSD a@. 26 4,501 37.@7 27.89 14,62 26. 21 %1.83
#1 . Qa2 . Q0QS . QB27 . 22A1 H. 054 L-. 1223 . 2024
#2 . Q28 « AARQS . Q@47 . QA1 . Q@44 iL.—. @841 ~aa11
Errors LC Pass L.C Pass LC Pass LC Pass LC Pass L.C Low L.C Pass
High . QSR . QASR . 5Qa . QATH . Q2SR . QS - ASAR
Low -, QA5G - QASA -. A5QQ -. 205@ -. 252 -. @522 -. 2500
51@: NiZ231ie F_1782 eza3/ 1 2ea3/2 Fd34Q4 5_182@ Shzaes
nits m pm pPpm ]} ppn ppn ppm
Avge ?3684 E.GGEI .8@50 -, QA1 .EGGB -. QAS4H —. Q22
SDev . @Qag . Q065 . 3A34 . 2006 . Q210 . Q213 . QAR
%»RSD 47. 36 ca7.9 67.92 £8.93 121.7 2h. 52 112.4
#1 . Q2R3 -, @A77 .2A73 -. AQE6 . Q015 -. QA6 3 -. QAR
#e . QA5 . Q1S . 0226 -, @QL7 . Q21 - QD44 -. Q2R
Evrors LC Pass L.C Pass NOCHECK NOCHECK LC Pass L.C Pass L.C Pass
High . QRS2 . Q100 . Q252 . Q102 . B10Q
Low -. QASA -. A10Q -. QA5G -, 2100 -. 2102

Elenm Sc3613 196@/1 196@/2 8iga81 FbEza Se196 Sn1899



Analysis

Units
Avge
SDev
%RSD

#1

#=

Evrrors
High
Low

Elenm
Units
Avge
SDev
%RSD

#1
#2

Evrors
High
Low

Elen
Units
Avge
SDev
%RSD

#1
#2

Errors
High
L.ow

Report

%*R
37.@9
. 22
» 2235
97. 25
96.94

NOCHECK

Sr4215

Blank Sample

ppm

-. 2@36
. 2026

71.89

-. 2ASS
~-. 2018

NOCHECK

Th2837

In2062

Pooos

. GaQR
11.18

. QRaz
. doaz

LC Pass
. Q250

ppm

-. A0QAQ
. QAR

98.67

-. QQQQ
-. 0000

NOCHECK

Ti3349

ppm

—-. @034
. QAR

6.756

-. QQ@4

LC Pass
. Q050
- QAGG

Zr3496

m
?8003
. QR
18.28

. @Rz
. Qo2

LC Pass
. 2050
-. AT

@3/11/@23 @1:@3:43 PM

ppm

-. 2021
. 6QG8

694.6

. QQAS

L.C Pass
. Q102
—-. Q103

Tii9@8

ppm
.5040
. dase
S4.51

. QQE4H
. Q@SS

LC Pass
- A10Q
-. @100

Bppn

. Qa2
. @@a7
30a. @

. @@a7

LC Pass
. Q3G
-, QA3

U_429@
ppm

.806@
. @268
113.2

. @148
- @21z

LC Pass
. 120@
- 100

Bpm
. @229
7@.71

—. 206

L.LC Pass
- QSR
-. QSR

V_2924

ppm
- AQBZ
. PRGS

285.6

. ARz
~. Q@05

L.C Pass
. Q250
-0 QATG

010051

page &

ppR

. QQ0Z
. Q15
839.9

—. QA9
. 0013

LC Pass
. 25
—. QA5G



Analysis

Intstd
Mode
Elenm
Wavlien
Avge
SDev
%RSD

#1
#e

Report

1
*Counts

Sc

361. 384
866668
1976. 363
- 2280417

868065
86527a

Blank Sample

2
Time

100
. QAAAQAR
. 220030

1 QaQd
12000

3
NOTUSED

@3/11/@03 @1:23:@43 FM

4
NOTUSED

S
NOTUSED

6
NOTUSED

010052

pange 3

7
NOTUSED




BOOK/ PAGE__{{} !

0
SOUTHWEST RESEARCH INSTITUTE 10053
6220 Culebra Rd
San Antonio, Texas 78228
TJA_2 TRACE ICP DAILY LOG
ANALYST ;DZ/ DATE_ 3-31-0%
As 189.042 Profile Line As Intensity:_&L¥ 1 & ¢6
PEAK POSITION_, 46305
VERNIER POSITION_} 6O STDs PREP DATE:
CLP_STD1_SClo3Co ™S>
CLP_STD2_SC|03Ca5
OC PREP DATE: CLP_STD3_SC| 0582%
CCV/ICV| 03 V& 2 CLP_STD4_SC| §3R43%
CRI CLP_STD5_SC|03C\O
ICSA - CLP_STD6_SC| 02¢0%
ICSAB| _—" | BLK_SCly 3 50>
COMMENTS FILE CLIENT WO# PROJECT NO. METHOD
| Doy20 | 05455 o%e6b Dy 3-0me?
$23945n  IDanyA® | DIy 2o 23945 lotoonZ.0l 0\ DA 2 ,
Rz34s5S | L L.Gore |23G5S  |01.01446.003 \ 52143
—— -
) //
/ a2
=
/
-
— ‘&-—
COMMENTS:
MAINTENANCE:

REVIEWED BW ﬁ)’\;jﬁ/

DATE: 3{ // %'/03

FRM-223 (Rev 0/June 01)
Page 1 of 2



ICP Calibration Blank/ICB/CCB Solution
D ik ozhre— o2 M 717{_&
Date Prepared:__{ 2—// [ ' o2 Prepared By: [ ¢£f Cen

Make up as needed in 1000ml volumetric flask.

Added__ v/ 10 mIHNO3 INORG #_37 /&
Added_ Y 50 mIHCL INORG #__ 2 730
Added v~ 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: le/t[0?) INORG #: 23 2

010054

ICP Calibration Blank/ICB/CCB Solution
D: BLK. O2M27

Date Prepared:__/ 27/ 2—7/ 02— Prepared By:j/%(/?k_

Make up as needed in 1000ml volumetric flask.
Added \/ 10 mi HNO3 INORG #:__. ?'

Added 50 mI HCL INORG #__ 9 7|
Added 4'6 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: (/7 /02 oRG #:_268 7

ICP Calibration Blank/ICB/CCB Solution
ID: BLK- OB A0
Date Prepared:__)— &-0> Prepared By:_ L.

Make up as needed in 1000ml volumetric flask.

Added___ ¢~ 10 mI HNO3 INORG #:_33¥)
Added__ ¢ _ 50 mI HCL INORG #:_Z%%3
Added__ ¢~ 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: [0-1-6" INORG #: 26¢ 5

ICP Calibration Blank/ICB/CCB Solution
ID: BLK- 03605
Date Prepared: Z -3 -03 Prepared By: ~1—
Make up as needed in 1000ml volumetric flask.
Added__” 10 mI HNO3 INORG #: 2% 14

Added__ &~ 50 mIHCL INORG #:_2%9 0
Added__[/_ 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 10=1-0% INORG #:_36%>

FRM-296
(Rev 0/May 02)



ICP ICV/CCV SOLUTION

010055
cev- 03B26
Date Prepared: 2 -26 -3 Prepared By: :Tyé-/
HNO3 INORG #:_%9 | HCI INORG #:_39 4-(.
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 L~ |INORGVENT [36%3 10000 15-1-03
B 5 5ml v SPEX 261) 1000 % 15-0%
Li 5 5ml L SPEX |3¢61T 1000 %-1505
Mo 5 5ml ./ SPEX 3613 1000 ¢-15-03
P 5 5mi 1 SPEX [34z % 1000 | -15-08
Si 5 5ml 1% SPEX  |3%45% 1000 1 L-150%
Ti 5 5ml L SPEX | Z39s¢5# 1000 12-15-0%
Sr 5 5ml L SPEX 39¢ 1000 z 16 04—
Sn 5 5ml e SPEX 3644 1000 4_16 03
Bi 5 5ml L~ SPEX 2647 1000 % -15-0% -
La 5 5mi L~ SPEX 3645 1000 $—tfo3 lg-15905
Y 5 5ml L/ SPEX 364 % 1000 $-14-07Y
Pd 1 1mi e SPEX _ [39z24 1000 1-16-04%
S 1 1ml v SPEX  |3s¢2 1000 | 3.1%-0>
Th 1 1ml L~ SPEX 3444 1000 q.,5-03
U 1 1ml [ SPEX  [3%33 1000 é-30-0Y
W 1 1ml — SPEX 2LAG 1000 g-15-0D
Zr 5 Sml L SPEX % 4 1000 - -30-05
Na 10 1ml L SPEX 295} 10000 2 -15-ob
ICV-2A vary 10ml L SPEX 233% mix [ 1-30-05
ICV-2B vary 1ml L— SPEX (3334 mix /)-350-05
ICV-2C vary 10ml v SPEX 333S” mix [-36-03
Expiration Date: é ~3D-0>
| FRM-297

(Rev 0/May 02)



ICP Calibration Standards

Prepared By T
HCI INORG #2943

010054

Date Prepared: 3 - 3-05
HNO3 INORG#.__ 9, %
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.

Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name {ppm) ml (ppm)
STD1- Al 50 250 | L~ INORVENT | 449 10000 3 .,-0%
.t Ca 50 250 | iNORVENT | 28060 10000 Z -1 oA
0-50“ Fe 50 250 | INORVENT [ 3963 10000 2 -1-A
o5 K 50 250 [ INORVENT 2339 10000 1-t-03%
z-3 Mg 25 125 | .~ INORVENT 2564 10000 % -\-p
o Na 50 2.50 | INORVENT 2605 10000 - | -03
Li 10 5.00 | « INORVENT 1336 1000 H-1~03%
Sc 10 0500 | &~ INORVENT =2/ 43 10000 10 -]1-05
STD2- Ba 10 5.00 £~ _ | INORVENT 32075 1000 A-\-05
>) Be 5 2.50 -~ | INORVENT 34498 1000 F-1-05
o2 | Y Cr 10 500 U~ | INORVENT | 2337 1000 =105
X 0 Cu 10 500 | L— | INORVENT | 3% 55 1000 2~y ol
5 2 Ni 10 5.00 L~ | INORVENT | 3400 1000 A -\-0Y
Sc 10 0.500 L~ | INORVENT YNEN 10000 10 —1oS
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 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 10 500 | INORVENT [ 3650 1000 Q-1-0>
Na 1 0.05 L~ TINORVENT | 345 10000 $-1-05%
) ) Pd 10 5.00 < [ INORVENT | 239 & 1000 2 -0
o EcD S 10 5.00 €~ | INORVENT 3339 1000 1-1-03
o 0 Th 10 500 | ¢~ | INORVENT | 35Lx\ 1000 Jo-1-c%
# u 10 7500 ]| ¢ | INORVENT | 2397 1000 4-1-o5
W 5 250 | INORVENT | 3444 1000 4-1-0%
Y 10 = 5,00 [ INORVENT 36 1000 - 1>
Zr 10 T 500] i— | INORVENT 219 § 1000 A -1-o>
SC 10 0.500 | .~ | INORVENT 25D 10000 [0~ 1Y
Expiration Dates:
STD1: $-\-O5 STD4:
STD2: 4 . 1.0 STDS:
STD3: stD6: 41207

FRM-299
(Rev 0/May 02)



ICP Calibration Standards
Date Prepared:__ 2 - 2% -05 Prepared By: I 0 1 0 057

HNO3 INORG #:__ 351 % HCI INORG #:__ 394G
Make up as needed in 500 mi volumetric flasks in 1% HNO3 and 5% HCI.
Prepared Standard Element Std Conc Added | Check Source INORG # Stock Conc Exp Date
Name (ppm) m__| (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
i
STD3- Cd 10 500 | &~ | INORVENT | 2385 1000 A-1-CS
4 Co 10 500 | ¢~ | INORVENT [ z4 )\ 1000 4 -\ <
-~ 1 Mn 10 500 | ¢ | INORVENT N A 1000 2 -\
W 0’95 v 10 500 | « | INORVENT | 3%}49¢ 1000 J1~)-03
1° Zn 10 500 | (— | INORVENT | 35 { | 1000 & 1-0>
1 Sc 10 6.500 | L~ | INORVENT | 244 3% 10000 lo-1-05
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 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
Zr 10 5.00 INORVENT 1000
SC 10 0.500 INORVENT 10000
Expiration Dates:
STD1: STD4:
STD2: STD5:
sTD3: A-\ -9 STDS:
FRM-299

(Rev 0/May 02)



ICP Calibration Standards

Date Prepared:__ 2.-3%-0% Prepared By:__ 1> O 1 QO 5 8
HNO3 INORG #:__ 3914 HC!I INORG #:__3%%D
Make up as needed in 500 m! 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 50 250 INORVENT 10000
Li 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD2- Ba 10 5.00 INORVENT 1000
Be 5 2.50 INORVENT 1000
Cr 10 5.00 INORVENT 1000
Cu 10 5.00 INORVENT 1000
Ni 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD3- Cd 10 5.00 INORVENT 1000
Co 10 5.00 INORVENT 1000
Mn 10 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 «~ [ INORVENT KA 1000 4_i-v%
v As 10 5.00 v~ | INORVENT 39849 1000 2 v -
2 6()0 Pb 10 500 | & | INORVENT 135 1000 li-]-03
0 o Sb 10 5.00 v~ | INORVENT 356> 1000 %—1-0%
1/3 Se 10 5.00 | &— | INORVENT 365 2 1000 G-1-0%
o TL 10 500 | & _| INORVENT | 342 ¢ 1000 Z -
Sc 10 0.500 = 1INORVENT [&6%4% 10000 1 0-1-0"%
STDS5- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 INORVENT 1000
Si 10 5.00 INORVENT 1000
Ti 10 5.00 INORVENT 1000
Sr 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD6- La 10 5.00 JNORVENT 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: %-\-€2
STD2: STD5:
STD3: STD6:

FRM-299

(Rev 0/May 02)




Date Prepared:

ICP Calibration Standards

3-10-05

HNO3 INORG #: 24,

HCI INORG #:

Prepared By: 1>,

/

010059

29 44

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

 (Rev 0/May 02)

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 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
" 4
STDS- B 10 500 ] L~ | INORVENT 315 4— 1000 3 --o%
Mo 10 500 ¢~ |INORVENT [34%6G 1000 2o -0
3 P 10 500] (~ | INORVENT | 90l 1000 Hr=—t z-1-ok 2
) 035\ Si 10 500 | <~ | INORVENT 25,00 1000 EHEN
310 Ti 10 5.00] t— | INORVENT | 3342 1000 12-1-0%
Sr 10 500 INORVENT | 2566 1000 1%
Sn 10 500 | L— | INORVENT [3255C 1000 3 -0}
Bi 5 2.50 L~ [ INORVENT [ 36006 1000 %-\—0 %
Sc 10 0.500 L— | INORVENT [ 3&5 D> 10000 fo-1 0%
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
e 10 0.500 JINORVENT 10000
Expiration Dates:
STD1: STD4:
STD2: sTDs: 7-)-°>
STD3: STDG6:
FRM-299



Date
Analyzed

03/10/03
03/10/03
03/10/03
03/10/03

ms

Division 20 J I/\) Analyst AMS amd- ) | :
20 06002.01.081 Date 03/10/03 e | .
WO# 23945 Method EPA 300 o | ppar??
Conc. RESULT %REC

System ID Analyte mg/L mg/L Qual | DL TV %RPD O 1 0 O 6 O
221526 CHLORIDE | 2099.340 2099 20
221526D CHLORIDE | 2100.630 2101 20 0.06%
221526MS CHLORIDE | 2471.716 2472 20 400 93.1%
221527 CHLORIDE | 1398.494 1398 10

@t{’?r.w&. - 2099.340) /'-loo

-

—

93.1 %




Date
Analyzed

03/10/03
03/10/03

Division 20 Analyst: AMS

20.06002.01.081 Date: 03/10/03

WO# 23945 METHOD EPA 300 O 1 O O 6 l
QC DATA ]

Conc. RESULT ]

System |ID}  Analyte mg/L mg/L Qual MDL TV %Rec/RPISOURCE

ICV CHLORIDE 207.646 208 0.1 200 104% [[SPEX 22-131AS

ICB CHLORIDE 0.000 - 0.1 0.1

U =UNDETECTED



Schedule File: C:\PeakNet\schedule\1OMARQ3.sch

Line Sample Sample Type Level Method Data File Dilution
1 ICV Sample anions021218.met  030310_001.dxd O 1 0 O Q
2 ICB Sample anions021218.met  030310_002.dxd 6
3 221526 Sample anions021218.met  030310_003.dxd 200
4 221526D Sample anions021218.met  030310_004.dxd 200
5 221526MS Sample anions021218.met  030310_005.dxd 200
6 221527 Sample anions021218.met  030310_006.dxd 100
7 ccv Sample anions021218.met  030310_007.dxd 20
8 ccB Sample anions021218.met  030310_008.dxd 1
9 CcCB - Sample astop.met 030310_008.dxd 1
Default Method Path: C:\PEAKNET\METHOD
Default Data Path: c:\peaknet\data\030310
Comment:
DIVISION 20 06002.01.081 WO#23945
T (ceV Sounce Smn
, Q- [3)As @vus\,?# 3L07
Roude TV= polo)) Mg,/é_,
ms - SOumlL 0'6 AP"”“”_/-}/AS W&ow b
PeakNet 5.1 Page 1 of 1 3/10/03 12:46:57 PM



Sample Name : ICV Date Time Collected : 3/10/03 10:29:50 AM O 1 0 O 6
Dilution Factor : 20.00 System Name : Dx-500 ?
Injection Number : 1 Detector Name : Conductivity Detector
Data File Name : ¢:\peaknet\data\030310\030310_001.DXD  Column Type : AS14-#13535 AG14-#15177
Method File Name : c:\peaknet\imethod\anions021218.met System Operator : ams
Schedule File Name : c:\peaknet\schedule\10mar03.sch
Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.98 FLUORIDE 98.738 141328 1103080 1 -2.19
2 4.18 CHLORIDE 207.646 184645 1620326 2 -2.79
3 5.00 NITRITE-N 101.421 135236 1651188 2 -3.60
4 6.21 BROMIDE 399.338 109544 1371072 2 -3.52
5 7.20 NITRATE-N 87.143 110385 1712068 2 -2.17
6 9.69 PHOSPHATE-P 195.047 55759 1270373 2 -3.45
7 11.50 SULFATE 418.007 94946 2334314 2 -4.64
—total(s)-—
0.00 1507.339 11062422
ICV
30.07
25.01
20.0+
298 5.00
o 20 | 621 720
< | | 11.50
10.07
9.69
5.0t
0.
0 2.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0

Current Time : 10:46:2




Sample Name : ICB Date Time Collected : 3/10/03 10:46:27 AM O 1 O O 6
Dilution Factor : 1.00 System Name : Dx-500 4
Injection Number : 2 Detector Name : Conductivity Detector

Data File Name : ¢:\peaknet\data\030310\03031 0_002.DXD  Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\method\anions021218.met System Operator : ams

Schedule File Name : c:\peakneftischedule\10mar03.sch

Peak Information : All Components

Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num {(ppm) Code
0 0.00 (nuil) 0.000 0 00 0.00
CHLORIDE
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
SULFATE
—total(s)—
0.00 0.000 0
ICB
30.0]‘
25071
20.01
15.07
(2]
=5
10.07
507
L N Ve

0 2.00 4.00 6.00 8.00 10.00 12.00 Foo
Minutes

: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0
Current Time : 11:03:0




Sample Name : 221526

Dilution Factor : 200.00

Injection Number : 3

Data File Name : c:\peaknet\data\030310\030310_003.DXD
Method File Name : c:\peaknet\imethod\anions021218.met

Schedule File Name : c:\peaknetischedule\10mar03.sch

Date Time Collected : 3/10/03 11:03:19 AM

System Name : Dx-500 0 1 0 0 61-;
Detector Name : Conductivity Detector '
Column Type : AS14-#13535 AG14-#15177

System Operator : ams

Peak Information : All Components

Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
1 3.00 FLUORIDE 19.086 2853 20980 1 -1.75
2 420 CHLORIDE «—2099.340 193483 1639697 1 -2.48
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
3 11.65 SULFATE 42910 961 21950 1 -3.43
—total(s)-—
0.00 2161.336 1682627
221526
3007
25.0+
420
20.01
15.0+
[2)
=
1001
507
3.00 11.65
N
0_
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0

Current Time : 11:20:0




Sample Name : 221526D

Dilution Factor : 200.00 System Name : Dx-500

Injection Number : 4
Data File Name : c:\peaknet\data\030310\030310_004.DXD

Method File Name : ¢c:\peaknet\method\anions021218.met System Operator : ams
Schedule File Name : c:\peaknet\schedule\10mar03.sch

Date Time Collected : 3110103 1120:15AM ()1 0B 3

Detector Name : Conductivity Detector
Column Type : AS14-#13535 AG14-#15177

Peak Information : All Components

Pk. RetTime Component Name Concentration Helght Area Bl %Delta
Num (ppm) Code
1 3.00 FLUORIDE 21.828 2994 23995 1 -1.75
2 4,18 CHLORIDE 2100.630 189984 1640790 1 -2.79
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
3 11.65 SULFATE 47.236 1012 24165 1 -3.43
—total(s)—
0.00 2169.694 1688950
221526D
30.07
2501
418
20.01
15.01
[72]
=2
1007
507
3.00 11.65
i
0.
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0

Current Time : 11:36:5




Sample Name : 221526MS

Date Time Collected : 3/10/03 11:37:04 AM

Dilution Factor : 200.00 System Name : Dx-500 O 1 O O 6 7
Injection Number : § Detector Name : Conductivity Detector
Data File Name : c:\peaknet\data\0303101030310_005.DXD Column Type : AS14-#13535 AG14-#15177
Method File Name : c:\peaknetimethod\anions021218.met System Operator : ams
Schedule File Name : c:\peaknet\schedule\10mar03.sch
Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.98 FLUORIDE 195.908 26807 215972 1 -2.19
2 420 CHLORIDE L72471.716 228763 1960567 2 -2.48
3 5.00 NITRITE-N 200.627 23492 321210 2 -3.60
4 6.22 BROMIDE 775.740 18348 241820 2 -3.31
5 7.26 NITRATE-N 154.874 18892 295917 1 -1.27
6 9.73 PHOSPHATE-P 289.823 7261 172833 1 -3.06
7 11.54 SULFATE 849.991 17053 441531 1 -4.31
—total(s)—
0.00 4938.679 3649849
221526MS
30.0
1
4.20
25.01
20.0+
15.0+
7]
-
10.0¢
2.98
5.0f ’ 500 62 726 11.54
| | | | 9.73 |
0 "
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0

Current Time : 11:53:4




Sample Name : 221527 Date Time Collected : 3/10/03 11:53:46 AM () 1 006 8
Dilution Factor : 100.00 System Name : Dx-500

Injection Number : 6 Detector Name : Conductivity Detector

Data File Name : c:\peaknet\data\030310\030310_006.DXD  Column Type : AS14-#13535 AG14-#156177

Method File Name : c:\peaknet\method\anions021218.met System Operator : ams

Schedule File Name : c:\peaknet\schedule\10mar03.sch

Peak Information : All Components

Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
1 2.98 FLUORIDE 24.926 6800 54826 1 -2.19
2 4.20 CHLORIDE 1398.494 263134 2250157 1 -2.48
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
3 11.62 SULFATE 81.268 3388 83329 1 -3.65
—total(s)-—
0.00 1504.689 2388313
221527
30.07 4.20
2507
20.0+
15.01
(7]
=2
10.0+
5.0
2.T8 11.62
0 JAN
e J'
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0

Current Time : 12:10:3




Sample Name : CCV Date Time Collected : 3/10/03 12:10:39 PM

Dilution Factor : 20.00 System Name : Dx-500

Injection Number : 7 Detector Name : Conductivity Detector
Data File Name : c:\peaknet\data\030310\030310_007.DXD  Column Type : AS14-#13535 AG14-#15177 0 l 0 0 6 q

Method File Name : ¢:\peaknet\imethod\anions021218.met System Operator : ams
Schedule File Name : c:\peaknet\schedule\10mar03.sch

Peak Information : All Components

Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.97 FLUORIDE 99.076 140527 1106921 2 -2.62
2 4,17 CHLORIDE 208.368 183367 1626434 2 -3.10
3 4.98 NITRITE-N 102.243 136209 1664861 2 -3.86
4 6.18 BROMIDE 400.118 109385 1374124 2 -3.94
5 7.18 NITRATE-N 87.597 112425 1721308 2 -2.36
6 9.68 PHOSPHATE-P 195.259 56093 1271868 1 -3.59
7 11.50 SULFATE 414.875 95475 2315056 1 -4.64
—total(s)—
0.00 1507.536 11080572
CCV
30.0]’
25.04
4147
20.01 |
297 4.98
o 15.01 | 618 718
2 | | 11.50
10.0}
9.68
|
501 /\
0 J
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0

Current Time : 12:27:2




Sample Name : CCB

Date Time Collected : 3/10/03 12:27:34 PM

Dilution Factor : 1.00 System Name : Dx-500 0 1 0 0 70
Injection Number : 8 Detector Name : Conductivity Detector
Data File Name : c:\peaknet\data\030310\030310_008.DXD  Column Type : AS14-#13535 AG14-#15177
Method File Name : c:\peaknet\method\anions021218.met System Operator : ams
Schedule File Name : ¢:\peaknet\schedule\10mar03.sch
Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
0 0.00 (nul) 0.000 ] oo 0.00
CHLORIDE
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
SULFATE
—total(s)—
0.00 0.000 0
CcCB
3007
25.01
200+
15.0
(2]}
=
10.01
5.071
]
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 3/10/0

Current Time : 12:44:1




i <footge 10 003
Southwest Research Institute
i Dionex DX500 Ion Chromatography Daily Log 0 1 O O 7 1
i Analyst: /o A A Date: 3_/ /O/ 03
) Conductivity: | (p L‘l’
— Client Project # LOOWj//d ¢y _Analytical Method
| Qv 20 QoM. OO A23Y S 200
- 0. Oy, -l
. Loop: Wl Method: Qmy san 0202 \g
Column: ,bﬁ\k.\, L \NS AE Calibration: \&\\%log_,
) ) Comments:
ICV/CCV/MS: )
- ¥ Source_M_({&hMQ\ 7)(.,073 2 Source_V\vm
Lot# 32 -\2\ s Lot#___ \q0 -0\- TC 2
CCV Conc: VL0 CCV Conc: ' 20 '
- MS Conc: L. Loy MS Conc: 10D
2 ~__ ELUENT SOLUTION PREP FV =2.0L DI H20
[.0O  mM Sodium Bicarbonate & 3.4 mM Sodium Carbonate
Weight: Q. 1l e NaHCO, Weight: _ 0. 7419 4. Na,HCO,
- Source: (A AM»\O Source: Oleln v 0\{
Lot: [S2ORERT Lot: _99/5 PY
- ) Aihos
Other Eluent:
50 mA-Autoregen (ASRS)
- Other Regen:
. ' &ﬁwm 3y
- . SRy
/ |57 e S S
Seil M Z 'l 290 p
. ﬁ? W :




Boék/Pa{gé:

10

nn?

Southwest Research Institute

Schedule File: C:\PeakNet\schedule\1OMARO03.sch

‘Method

010072

Amso|w]e,

Line Sample Sample Type Level Data File Dilution
1 IcvV Sample anions021218.met  030310_001.dxd 20
2 ICB Sample anions021218.met  030310_002.dxd 1
3 221526 Sample anions021218.met  030310_003.dxd 200
4 221526D Sample anions021218.met  030310_004.dxd 200
5 221526MS Sample anions021218.met  030310_005.dxd 200
6 221527 Sample anions021218.met  030310_006.dxd 100
7 ccv Sample anions021218.met  030310_007.dxd 20
8 CcCB Sample anions021218.met  030310_008.dxd 1
9 ccB Sample astop.met 030310_008.dxd 1
Default Method Path: C\PEAKNET\METHOD
Default Data Path: C:\PEAKNET\DATA\030310
Comment:
DIVISION 20 06002.01.081 WO#23945
/ //
\\
\\
\\ -
.
// z//\
Q:‘\\\\
\\\
\\\\
//
e
FRM-226 (Rev 3/Mar 03)
Page1lof2

T EE L EEREERNREE R EEEE LD




186 TITLE . SwWRI PROJECT NO.
Ay\ LINS - D) \/—/;0 BOOK NO. le

Work continued from Page 0 10 07 3
36-01-1C.2 ZoMm Mumw St ¢ .
S_FrD Spex Xp
s frum Vod (m) (mg@} l]eg Sowrtg
Auworde 1o 1000 32 21—y AS (5703
loride 1o 1000 348F 2-SEAS &/15703
NN 3% 304 3458 5-;15751/7 L/15 /03
onude 1.0 [000 3490  4a-lHAs  &/is703
o NN 7.0 (000 3253  &-TeAS 115703
0

Phoopratif 307 Ba, 33D RY4-LBAS  szfrsjzos
e o w0 7 WWF’ lp//5703

3 0:2102,(31@’ e StdL . 1T
'(a Aml fﬂz:gm:OI ICZ o IYYLQJ’D\H;Q

|8lo- DZ/[C’Z/ lo Pruwems St
oL+ 2a DU WD

20 | QloDUAC2L 5%”” Ay S
Bl ol 2 W0

805 L Murne StdL it
| MUl "t 9, -OL-1C Ao DI HD

l%@(o/tﬁl 06
Tl A %DI ,U&@

S rzfglos-
\ Qo AOFC2 O - 2
w U2ml BT WM) akoxr ¥ &lm,Q, B2 aiamdjf‘ﬂ}

Ru0%-1C2~ O _ PP ;%goi T
D HLO o 200D

Work contmued to Page B

)\K]oi/

VYOS
DID 70 AND lS‘lOOD IW




190 TITLE SWRIj PROJECT NO.
BOOK NO. j:C‘,'Z

" Work continued from Page - - 01 0074
G0-D1-TC3  Nitcte-N  (oopm
*__Dilted _0.0492Sedivm Niteite _in toomt PEHO .
WA JHMD, g om)

MAsodes & 0oL . e Ra g

L

~"~w*1m.ﬁdi«lw#ﬁﬂ?’m(%% PR T H R 2 S R R i LTS ‘..

——— PR e eiame e e ele iee eme - .

scus.r;r FIC -a NI;ERV ;;;m:cnons' <;"«.C.AG; ooo;:n MADE IN USA ” Work éOﬂtinued to Pa”

i)tz

Pa—

SIGNATUIE

Jﬁgmgmﬂﬁ W
72429 -

- ——

o ey,



010075

SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

Certificates of Analysis



CANARD LN/
¢

ANGER

;"" PR

SPELertificate™

Lertificate of Beference Material

AS-PO9-2X/2Y Lot No.: 21-128AS
1000 mg/L of Phosphate
H20

Catalog Number:
Description:
Matrix:

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be

employed in USEPA, ASTM and other methods relevant to the certified properties listed below.

Certified Value: Phosphate (PO47): 996.5 mg/L
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3186

The CRM is prepared gravimetrically using high purity Potassium Dihydrogen Phosphate
(KH,PO,) Lot#07991C. The certified value listed is the average of values obtained by classical

wet assay and Ion Chromatography analysis.

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 996 mg/L .
Method: Gravimetric analysis by precipitation using Magnesia Mixture, filtering, igniting and

weighing as Mg,P,0,.
Instrumental Analysis by Ion Chromatography: 997 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:

Component mg/L Component mg/L

<0.1

<0.1
<1.0

NOy
NOy
Ccr

<0.05
<0.05
<0.05

F
Br
SO

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable to +/- 0.5% of the certified concentration inclusive of uncertainty
of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and

transported and stored under laboratory conditions.

L

© 2000 SPEX CertiPrep, Inc.
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SPELertrficate™

Lertificate of Reference Material

Catalog Number: AS-F9-2X/2Y Lot No.: 21-61AS
Description: 1000 mg/L of Fluoride
Matrix: H,O

This-ASSURANCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be
employed in USEPA, ASTM and other methods relevant to the certified properties listed below.

Certified Value: Fluoride (F): 995.5 mg/L +3 mg/L
Traceable to: NIST SRM 3183

The CRM is prepared gravimetrically using high purity Sodium Fluoride (NaF) Lot#06001A.
The certified value listed is the average of values obtained by classical wet assay an:! fon
Chromatography analysis.

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 996 mg/L

Method: Potentiometric analysis using Fluoride combination Electrode.

Instrumental Analysis by Ion Chromatography: 995 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:
Element mg/L

cr <5.00
NO, <5.00
Br <0.20
NOy <0.20
PO,? <0.50
SO,? <0.10

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% of the certified concentration value 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: i Certifying Officer: V- Kothertakola
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SPELertificate™ 010078

Lertificate of Beference Haterial

Certified Value: Chloride (ClI'): 997.75 mg/L + 3 mg/L
Traceable to: NIST SRM 3182

o
' =
Catalog Number: AS-CL9-2X/2Y Lot No.:21-58AS :‘3
Description: - 1000 mg/L of Chloride 5\5\
Matrix: Water EENNY
IS
N
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a W EJ
_calibration standard or quality control standard for lon Chromatography instrumentation. It can be l,(z
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. N
NEY

The CRM is prepared gravimetrically using high purity Sodium Chlbride (NaCl) Lot#12001B.
The certified value listed is the average of values obtained by classical wet assay and lon
Chromatography analysis.

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 999.5 mg/L ‘

Method: Gravimetric analysis by precipitation using Silver Nitrate, filtering, drying and
weighing as AgCl o

Instrumental Analysis by Ion Chromatoegraphy: 996.0 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:

Component mg/L Compbnent mg/L

F <0.1 PO,* <0.2

NOy <0.1 NOy <0.2
SO/ <0.1

Balances are calibrated regularly with weight sets traceable to NI1ST#s 32856, 32867 and others.
This CRM is guaranteed stable to +/- 0.5% of the certified concentration inclusive of uncertainty
of measurements and other effects, such as transpiration losses. for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and
transported and stored under laboratory conditions.

Date of Certification: _JIN 02 Certifying Officer: N. Kochevtakola.

© 2000 SPEX CertiPrep, Inc.
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SPECertiticate~ 10079

Lertificate of Reference Mlaterial

Catalog Number: AS-NO,9-2X/2Y Lot No.:5-255VY
Description: 1000 mg/L of Nitrite
Matrix: H,O

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be
employed in USEPA, ASTM and other methods relevant to the certified properties listed below.

Certified Value: Nitrite NO,): 1000.5 mg/L + 3 mg/L
Traceable to: SPEX CRM 0601NO,

The CRM is prepared gravimetrically using high purity Sodium Nitrite (NaNO,) Lot#0791R.
The certified value listed is the average of values obtained by classical wet assay and lon
Chromatography analysis.

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1000 mg/L , ,
Method: Titrimetric analysis using KMnO,. KMnO4 standardized with As,O; NIST SRM #83d.

Instrumental Analysis by Ion Chromatography: 1001 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:
Element mg/L

F <0.2
SO, - <02
Cr <0.5
PO, <0.5
Br <10.0
NOy <10.0

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% of the certified concentration value 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:

AT I0) LN be S\TY .".'.".v'.“lv Byt e Ly
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Lertificate of Reference Material

P

Certified Value: Bromide (Br’): 992.5 mg/L + 3 mg/L
Traceable to: NIST SRM 3184

The CRM is prepared gravimetrically using high purity Sodium Bromide (NaBr) Lot#04931B
The certified value listed is the average of values obtained by classical wet assay and lon
Chromatography analysis.

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 991 mg/L
Method: Gravimetric analysis by precipitation using Silver Nitrate, filtering, drying and
weighing as AgBr.

Instrumental Analysis by Ion Chromatography: 994 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:

Element mg/L

- F <0.10

cr <0.20
NOy <0.20
NOy <0.30
SO,? <0.20
PO,” <0.20

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% of the certified concentration value 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.

© 2000 SPEX CertiPrep, Inc.

~y
Catalog Number: AS-BR9-2X/2Y Lot No.:22-114AS N
Description: 1000 mg/L of Bromide gﬂ\s\
Matrix: H,O X NN
AT A
o
Yy &
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a o ol
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be & P
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. N



SPELertificate™

Certificate of Belerence fHlaterral

Catalog Number:  AS-NO;N9-2X/2Y Lot No.: 21-76AS
Description: 1000 mg/L of Nitrate-N
Matrix: H,0O

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be
employed in USEPA, ASTM and other methods relevant to the certified properties listed below.

Certified Value: Nitrate-N (NO;-N ): 1004.5 mg/L + 3 mg/L
Traceable to: NIST SRM 3185 :

The CRM is prepared gravimetrically using high purity Sodium Nitrate (NaNO;) Lot#M14156.
The certified value listed is the average of values obtained by classical wet assay and lon
Chromatography analysis. o

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1004 mg/L

Method: Gravimetric analysis by precipitation using Nitron Acetate, filtering, drying and
weighing as Nitron Nitrate (CyoH;sN4.NO3).

Instrumental Analysis by Ion Chromatography: 1005 mg/L

Trace Anion Impurities in the Actual Solution via 1C Analysis:

Element o mg/L

F <0.05
Cr <0.2
NO, <0.2
Br . <05
SO, <0.5
PO <2.0

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable to +/- 0.5% of the certified concentration inclusive of uncertainty
of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and .
transported and stored under laboratory conditions.

Date of Certification: i 0z Certifying Officer: M- Kochertabeola_
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SPEXertilicate ™

Certificate of Beference MHlaterial

‘Catalog Number: AS-S049-2X/2Y Lot No. 6-76VY
Description: 1000 mg/L Sulfate

Matrix: H20

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for lon Chromatography instrumentation. It can be
employed in USEPA, ASTM and other methods relevent to the cgftiﬁed properties listed below.

Certified Value: 1000.5 mg/L
Traceable to: NIST SRM 3181

The CRM is prepared gravimetrically using high purity Potassium Suifate Lot# T24163 . 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 Barium Chloride, filter, ignite and weigh as BaSO4.

Instrumentaﬁon Analysis By ICP spectrometer: 1,004 mg/L
- Uncertified Properties:

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:
Element mg/L Element mg/L Element ' mg/L

Cl <1.0 Br <1.0
F <0.5 <0.5
<1.0 <1.0

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 matefial is kept tightly capped and
transported and stored under laboratory conditions. e '

Date of Certification: JN Certifying Officer: /. Kochevtadeola_

© 2000 SPEX CertiPrep, inc.




FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID
CERTIFICATE OF ANALYSIS
Catalog No. A509 Lot No: 1102100
Date: October, 2002
Tests Units 1 Value
Assay % 7 70%
Color APHA - <10
Aluminum ppb <0.2
Antimony ppb <0.1
Arsenic ppb <0.1
Barium ppb <0.1
Beryllium ppb <0.1
Bismuth ppb <0.1
Boron ppb 1
Cadmium ppb <0.1
Calcium ppb <0.5
Chromium ppb <0.1
Cobalt ppb <0.1
Copper ppb <0.1
Iron ppb <0.5
Lead ppb <0.1
Lithium ppb <0.1
Magnesium ppb <0.2
Manganese ppb <0.1
Mercury ppb <0.2
Molybdenum ppb <0.1
Nickel ppb <0.1
Potassium ppb <0.2
Selenium ppb <0.1
Silver ppb <0.1
Sodium ppb <0.2
Strontium ppb <0.1
Thorium ppb <0.1
Tin ppb <0.1
Titanium ppb <0.1
Uranium ppb ! <0.1
Vanadium ppb <0.1
- Zing ppb <0.2
Zirconium ppb <0.1

Element concentrations are at the point of bottiing.
Concentrations of some elements In particular,
Ca, S|, K, Na, B, Al, Mg & Mn will increase due to

storage in glass bottles.

ES M‘Kelu?/

ur. 8. McKelvey
QA/QC Manager

Fisher Sclentific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300
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FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID ‘
CERTIFICATE OF ANALYSIS 010084
Catalog No. AS08 Lot No: 4102080
: Date: September, 2002

Tosis Units Value
Assay % 35%
Color APHA <10
Aluminum ppb <0.5
Antimony ppb <0.1
Argenic ppb <0.1
Barium ppb <0.1
Beryitium ppb <0.1
Bismuth ppb <0.1
Boron _ ppb <1
Cadmium ppd <0.1
Calcium ppb <0.5
Chromium ppb <0.1
Cobeit . ppb <0.1
Copper ppb <0.1
tron ppb <0.5
Lead ppb <0.1
Lithium ppb <0.1
Magnesium ppb <0.5
Manganese ppb <0.1
Mercury , ppb <0.2
Molybdenum ~ ppb <0.1
Nickel ppb <0.1
Potassium ppb <0.1
Selenium ppb <0.1
Sliver ppb <0.1
Sodium ppb <0.5

~ Strontium ppb <0.1
Thorium ppb <0.1
Tin ppb <0.1
Titanium ppb <0.1
Uranium ppb <01
Vanadium ppb <01 -
Zinc ppb <0.5
Zirconium ppb «<0.1

Element concantrations are at the point of bottiing.
Concentrations of some elements in particular,
Ca, Fe, Na, Zn & Al will increase due to storage In

polysthyiene bottles.
2 Mekd INORGANIC LABS/RADCHEM LABES

v DATE RECEIVED: ___ JOT/G3
' Dr. 8. McKalvey DATE EXFIREDz ___ ¢ 8 /o1/’0\7 S
QAJGC Mansger DATE OFENED:_____ YV

INOFG: 3_5- 3950 FO: __FS590971.

) Fisher Chemical Fisher Scientific Chemical Division
T Scihe Company Pittsburgh, PA., 15275 Phone (412) 490-8200

\
&

e

TOTAL P.01



FISHER SCIENTIFIC )
TRACEMETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS

Catalog No. A508 Lot No: 4102050
Date: June, 2002
Tests Units Value
Assay % 35%
Color APHA <10
Aluminum ppb <0.5
Antimony ppb <0.1
Arsenic ppb <0.1
Barium ppb <0.1
Beryliium ppb <0.1
Bismuth ppb <0.1
Boron ppb <1
Cadmium ppb <0.1
Calcium ppb <0.5
Chromium ppb <0.1
Cobalt ppb <0.1
Copper ppb <0.1
Iron ppb <0.5
Lead ppb <0.1
Lithium ppb <0.1
Magnesium ppb <0.5
Manganese ppb <0.1
Mercury ppb <0.2
Molybdenum ppb <0.1
Nickel ppb <0.1
Potassium ppb <0.1
Selenium ppb <0.1
Silver ppb <0.1
Sodium ppb <0.5
Strontium ppb <0.1
Thorium ppb <0.1
Tin ppb <0.1
Titanium ppb <0.1
Uranium ppb <0.1
Vanadium ppb <0.1
Zinc ppd <0.5
Zirconium ppb <0.1

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

?S‘*chA%;//
Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300
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Certificate of Analysgis v ‘

_ 010086
CUSTOM-GRADE SOLUTION 10,000 pg/mL Scandium IN 5% HNO, (abs)

Catalog Number: CGSC10-1and CGSC10-5
INORGANIC LABS/RADCHEM LARS

Lot Number: T-QSC01104 DATE RECEIVED: 9442 ‘““‘ﬁjg‘
DATE EXPIRED: __/0// 3}445__, -
Starting Material: Sc,0, DATE OFENED: __ Z/4/t2> R
Starting Material Purity: 99.999% INORG: 3&;&{5_._‘_]:-0: _E_@Z/_&__
Starting Material Lot No: 632-5721 -

CERTIFIED VALUE: 10,056 pg/mL

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

Classical Wet Assay: 10,040 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

Sufficient number of sample measurements were made 0 give a minimum relative precision of + 0.3% at the 95% confidence level.

Instrument Analysis: 10,071 yg/mL

Method: Inductively Coupled Plasma Spectroscopy {ICP) vs NIST SRM 3148a
Sufficient number of sample measurements were made to give a minimum relative precision of + 0.6% at the 95% confidence level.

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

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

0 Al <0.07 M Dy <0.006 M L <0.01 M Pr <0.0003 M Te < 0.03'
M Sb <0.0005 M Er <0.005 M Lu <0.0004 M Re <0.001 M Tb <0.0003
M As <0.01 M Eu <0.003 M Mg <0.03 M Rh <0.001 M T <0.001
M Ba <0.01 M Gd <0.001 M Mn <0.004 M Rb <0.00t M Th 0.028
M Be <0.0005 M Ga <0.001 O Hg i ) M Ru <0.002 M Tm <0.0004
M Bi 0.043 M Ge <0.006 M Mo <0.002 M Sm <0.001 M Sn <0.005
0O B <0.034 M Au <0.003 M Nd <0.002 s Sc n Ti
M Cd <0.003 M Hf 0.03 O Ni <0.084 0O Se <0.67 M W < 0.01
0 Ca 0.17 M Ho <0.0005 M Nb <0.0005 O Si <0.034 M U <0.002
M Ce <0.005 M In <0.001 n Os M Ag 0.005 M <0.002
M Cs <0.0003 M Ir <0.005 M Pd <0.005 O Na <0.16 M Yb <0.001
M Cr <0.005 O Fe <0.16 o P i M Sr <0.0005 M Y <004
M Co <0.003 M La <0.0005 M Pt <0.002 n S M 2n 0.075
M Cu <0.006 M Pb 0.005 0 K <5.01 M Ta <0.007 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): 1.062 g/mL
QA:KL nev.0s030208

(over)

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

Technical Support: 800-569-6799

Quality Assurance Manager {
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Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide
standardized against Potassium Biphthalate NIST SRM # 84;j

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

Density: 1.008 @26.7 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element

Al

As
Ag
Ba
Be
Bi

Cd
Co
Ca
Cr

D .
R '
NGO
OOOAARCONN

Description:
Matrix:

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

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

mg/L
0.07
<0.001

<0.001

<0.001

<0.01
<0.001
<0.001
<0.001

0.008
<0.004

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

Certified Value: 993 mg/1,

Uncertainty Associated with Measurement:
Certified Value is Traceable to:
The CRM is prepared gravimetrically using high purity - Ammonium Tetraborate 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:

NIST SRM 3107

998 mg/L

Element

Cu
Fe
Ga
In
K
Li
Mn
Mo
Mg
Na
Ni

mg/L

<0.001
0.002
<0.001
<0.001
0.002
<0.001
<0.001
<0.001
<0.001
0.01
<0.001

2
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“8
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09
NO00A
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SPECertificate ™

Lertificate of Reference Mlaterial

Catalog Number: PLB9-2X/2Y/2T
1000 mg/L Boron

H20

Lot No. 8-138B

+/-3 mg/L

Element

Pb
Re
Rb
Sr
Sb
Sn
Ti
Tl
v
Zr
Zn

Certifying Officer: A/. Kochevakeola..

mg/L
<0.002
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.02"

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others.
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty
of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and
transported and stored under laboratory conditions,
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ECertificate ™ 010088 33353
SPECertilicate ettchy
i . F29")
ertificate of Relerence Material %d‘ql\m -
' a loql 00} g
Catalog Number: PLLI2-2X/2Y Lot No. 8-159LI I
Description: 1000 mg/L Lithium S ai

. O e |
. - Y 0, 03 H a8 .-4
3 Matrix: 2% HN 3§§5£
':';4’ -~ This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a o H 5 )
£ calibration standard or quality control standard for inorganic spectroscopic instrumentation such as Zw>xo |
RS2 ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods Tewd 3
7 relevent to the certified properties listed below. Ll b &
. . =
Certified Value: 1001 mg/L 24242

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

The CRM is prepared gravimetrically using high purity Lithium Carbonate Lot# 11001A. 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 measnrement uncertainties.

Classical Wet Assay: 1002 mg/L
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2S04

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

Density: 1.014 @ 24.3 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L
Al 0.01 Cu <0.006 Pb <0.009
As <0.001 Fe 0.01 Re 0.01
Ag <0.001 Ga <0.001 Rb <0.001
B <0.02 In <0.001 Sr <0.001
Ba 0.006 K 0.03 sb <0.001
Be <0.001 Mn <0.001 Sn <0.001
Bi <0.001 Mo <0.001 Ti. <0.001
Ca 0.05 Mg 0.009 Tl <0.001
Cr <0.004 Na 0.02 A\ <0.001
Cd <0.001 Ni <0.001 Zr <0.001
“Co <0.001 Zn 0.80°

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: A W Certifying Officer: A/ Kocheviakeola. .

© 2000 SPEX CertiPrep, Inc.



Description:

Matrix:

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

SPEXertiticate ™

A
g
»

Lertificate of Belerence Mlaterial

Cataiog Number: PLMO09-2X/2Y/2T
1000 mg/L. Molybdenum

H20

" relevent to the certified properties listed below.
Certified Value: 1000 mg/L

Uncertainty Associated with Measurement:

Certified Value is Traceable to:

The CRM is prepared gravimetrically using high purity Ammonium Molybdate Lot# 03011C. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay:

NIST SRM 3134

999 mg/L

Lot No. 9-49MO

+/- 3 mg/L

9

e, AAS » .
'u"””o";;

N

(OF
By
0

010089

E53035 "

/

B/,
,

———D
——B
3

DATE RECEIVED

DATE EXFIRED

DATE OFENED: _____ %
——aXold ___FO

INORG:

Method: precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as MoO2(CIH6NO)2
ctrometer: 1001 mg/L

Instrumentation Analysis By ICP spe

Uncertified Properties:

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

Element

Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

mg/L

0.001

0.04 -

<0.001
<0.003
<0.001
<0.001
<0.001

0.006
<0.005

<0.05
<0.001

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

. Element

Pb
Re
Rb
Sr
Sb
Sn
Ti
Tl
v
Zr
Zn

- mg/L

0.00!
0.03
<0.001
<0.001
<0.00t
<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

transported and stored under laboratory conditions.

Date of Certification:

© 2000 SPEX CertiPrep, Inc.
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Certifying Officer: A/, Kochevtadeola .
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SPEXertilicate ™ 010090

Certificate of Relerence Mlaterial

Catalog Number: PLP9-2X/2Y/2T Lot No. 9-29P
Description: 1000 mg/L Phosphorus

Matrix: "H20

~ This ASSURANCE ® certified reference materiaf, 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: 1003.5 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# Al158.The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 1004 mg/L
Method: precipitation using Magnesia mixture. Filter, ignite, and weigh as Mg202.

HEM LAES

VAT
s/
3/

1
/9
FO: _ E50T2 ..

/

——
e )

o »9a7

LLARS/EADT

ANTI
DATE ERECEIVED
DATE EXFIRED
DATE OPENED

El 1
B

INDF
INOR

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

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

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

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

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

N ~- T3

Certifying Officer: A/. Lochevlakeola

Date of Certification:

A ; P oA
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SPEXertilicate 010091 REF%c
F< s . Ry 2
' ertificate of Reference fMaterial PN 2
254 ~
:..:.A . T\ A
¥l Catalog Number: PLSI9-2X/2Y/2T Lot No. 9-66SI by :ﬁl <>
e e ’ QK DIk 1IN
Description: 1000 mg/L Silicon s d@\;
Matrix: H20 / Tr HF Ny PR
Vil

Tbis"ASSURANCE ® certified reference material, CRM, is intended primarily foruse asa §§,’ %:: g

I @

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: 1001.5 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 Ammonium HexafluorosiliLot#  02021D. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

EAMENl Refer to side 2 for details of measurement uncertainties.
Zraull Classical Wet Assay: 1003 mg/L
Method: precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as

i
N
{

H
f

OO
N0

Ve,
o

O:;

K
AR

oY
X

()

3 . (C9HTON)4(H4)[Si(M012040))
23 Instrumentation Analysis By ICP spectrometer: 1000 mg/L

\AJ
N

v
J

Uncertified Properties:

Density: 1.001 @ 24.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Kl

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

Al 0.002 Cu 0.01 Pb <0.001
As <0.001 " Fe 0.006 Rb <0.001

Ag 0.009 Ga <0.001 Re <0.001

B <0.05 In <0.001 Sn <0.001

Ba <0.001 K 0.014 St <0.001 -

Be <0.001 Li <0.001 Sb <0.001 Z20)
Bi <0.001 Mg <0.001 Ti <0.002 =
Ca 0.004 Mn <0.001 Tl <0.001 iKY,
Cr <0.002 Mo <0.001 v <0.001 175
Cd <0.001 Na 0.006 zx 0008 |
Co <0.001 Ni <0.001 Zn 0.02 LY

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.

e -- 02 Certifying Officer: /. Kochertakola

Date of Certification:

1 . ’

© 2000 SPEX CertiPrep, Inc.
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SPEXertificate ™ ngerls
. 010092 F7ED2
ertiticate of Relerence fMlaterial SIS
PR A
")
Catalog Number: PLTI9-2X/2Y/2T Lot No. 9-52TI 2 i@ : ?{%‘3
Description: 1000 mg/L Titanium ! ;’lq\é
Matrix: H20 _ ‘ N R -
A P"} ﬁ
~This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a il B3

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as I
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: 9955 mg/L
Uncertainty Associated with Measurement: +/-3 mg/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: 996 mg/L

Method: precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as TiO2.
Instrumentation Analysis By ICP spectrometer: 995 mg/ L
Uncertified Properties:

Density: 1.000 @23.9 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

>

\"a®
W
4

¢

v,

NN
J
o

X
4

A\AJ
X
»

g

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

Al 0.01 Cu 035  Pb 0.002
As <0.001 Fe 0.01 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B <0.005 In <0.001 Sn <0.001
Ba <0.001 K <0.05 Sr <0.001
Be <0.002 Li <0.001 Sb 0.005
Bi 0.008 Mg 0.008 Tl <0.001
Ca 0.095 Mn 0.001 v <0.001}
Cr <0.001 Mo <0.001 Zr 0.20
Cd <0.001 Na 0.009 Zn 0.030
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: DEC - - 02 Certifying Officer: A/. Locheviakeola
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Uncertainty Associated with Measurement: +/-3 mg/L
Certified Value is Traceable to: NIST SRM 3153a '

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

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

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

Instrumentation Analysis By ICP spectrometer: 1003 mg/L
Uncertified Properties:
Density: 1.010 @ 22.7 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

o
z5%52
774 ™ 01009 Smmma
D ertificate 3 &omne
" 9REZ
s , A e et
Certificate of Reference Mlaterial PRk
M
Catalog Number: PLSR2-2X/2Y2T Lot No. 9-166SR Y ?nc:%
Description: 1000 mg/L Strontium in 2% HNO3 "‘ Wi~ O
Matrix: 2% HNO3 | BERS
-
This ASSURANCE ® certified reference material, CRM, is intended primarily for use asa e "“’ & 2
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as | ‘ | ’:’,‘,
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods o !‘ r
relevent to the certified properties listed below. : { “ :t:b:\
Certified Value: 1002.5 mg/L \ B 0
L TR
l‘ 1
i
i

g AES,

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

Al 0.02 Cu <0.001 Pb <0.001
As <0.001 Fe 0.001 Rb <0.001
Ag <0.002 Ga <0.001 Re <0.001
B <0.003 In <0.001 Si 0.043
Ba 0.008 K 0.10 Sb <0.001
o Be <0.001 Li 0.007 Ti <0.002 .
3 Bi <0.001 © Mg <0.003 T <0.001
4 Ca 0.014 Mn <0001 .V <0.001
P Cr 0.001 Mo <0.001 Z <0.001
Cd <0.001 Na 001 Zn 0.04
Co <0.001 Ni <0.001

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

Date of Certification: __[fB ~=— 03 Certifying Officer: A/. Rochertakea

‘
© 2000 SPEX CertiPrep, Inc.
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R
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Certificate of Reference Material Er oM )
) . 1 I =
Catalog Number: PLSN5-2X/2Y/2T Lot No. 9-81SN E Doiwim 3
Description: 1000 mg/L Tin g '&1—:._8}
& : = <
o Matrix: 20% HCL Rt g
= i X
S5 This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a m{ b
::3 calibration standard or quality control standard for inorganic spectroscopic instrumentation such as {g' ! } g )
= ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods () % afll
S relevent to the certified properties listed below. }‘9
{
!

Certified Value: 10025 mg/L

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

The CRM is prepared gravimetrically using high purity Tin Powder Lot# 10831R. 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: 1006 mg/L

Method: Precipitation using ammonium hydroxide,filter,ignite and weigh as Sn02.

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

Density: 1,037 @ 25.0 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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

Al 0.008 Cu <0.002 Pb 0.01
As 002  Fe 0.06 Rb <0.00!

- Ag 0.02 Ga <0.001 Re <0.001
B <0.02 In 0.10 Sr <0.001
Ba <0.001 K <0.3 Sb 0.008
Be <0.001 Li <0.001 Ti <0.003
Bi <0.001 Mg -<0.001 Tl <0.001
Ca 0.015 Mn <0.001 v 03
Cr <0.002 Mo <0.001 Zr <0.001
Cd <0.00t1 Na 0.05 Zn 4
Co 0.009 Ni 0.06

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: R -- 02 Certifying Officer: A/. Zochertadega
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[0S s >

= “ w o
& Catalog Number: PLBI4-2X/2Y Lot No. 9-36BI BN @
Description: 1000 mg/L Bismuth {_n ENZ“ 3

- X g '

Matrix: 10% HNO3 ,& @9,; =
s (- I

> . .. . . I s v
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a hl *-“: §
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as ,u\: } { -
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods :ij{ I %
Wy i3}

relevent to the certified properties listed below. Y
Certified Value: 1001 mg/, ,'
Uncertainty Associated with Measurement: +/- 3 mg/L !
Certified Value is Traceable to: NIST SRM 3106

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:

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.

Date of Certification: Certifying Officer: M. Lochertadeola_.
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CLertificate of Reference Material RS h <r
) e 0
Catalog Number: PLLA2-2X/2Y Lot No. 9-17LA Ul =0
Description: 1000 mg/L Lanthanum : %}J
. RY =]
Matrix: 2% HNO3 DRSO
o
~This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a ' ; ﬁ
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as A ol
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods E} 3
relevent to the certified properties listed below. Eé{ I o

Certified Value: 9965 mg/1, i
Uncertainty Associated with Measurement: +/- 3 mg/L !

(Y

>

.§§ 1l Certified Value is Traceable to: NIST SRM 3127a
>‘:‘:’ The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 06981D. The

%
497

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

\/
s

..
A

\‘ >

o~ EE; NIST SRM #928.
é;f Instrumentation Analysis By ICP spectrometer: 995 mg/L
33 Uncertified Properties:

Q
&y

«

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

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

Ce 0.009 Lu <0.001 Tm | <0.001 -
Ca 0.05 Mn <0.001 Ti <0.001 ’
Dy <0.001 Mo <0.001 Tb <0.001

Er <0.001 Nd <0.001 Ta <0.001

Eu <0.001 Ni <0.001 Tl <0.001 oo

Fe 0.006 Na 0.006 v <0.001 )

Gd <0.2 Pr <0.001 w <0.001

Ga <0.001 Rb <0.001 Y <0.001

Hf <0.001 Sc <0.003 Yb <0.001

Ho <0.001 Sm <0.001 Zr <0.001

In <0.001 Th <0.001 -

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

Date of Certification: A -- 02 Certifying Officer: A/. Zochevlakiola..
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Lertificate of Reference Mlaterial

Catalog Number: PLY2-2X/2Y/2T Lot No. 8-170Y
Description: 1,000 mg/L Yttrium

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: 1000 mg/1,
. Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3167a
The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 06011A. 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: 998 mg/L
Uncertified Properties:

Density: 1.012 @228 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L

v“

\/
{
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Element mg/L Element mg/L

Ce <0.001 La <0.001 Tb <0.001
Ca 0006 . Lu <0.001 Tm © <0.001
Dy <0.001 Mn <0.001 Ti <0.001
Er <0.001 Mo <0.001 Th <0.001
Eu <0.001 Nd <0.001 Ta <0.001
Fe 0.005 Ni <0.005 Ti <0.001
Gd <0.001 Na 0.03 \' <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 <0.001
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.

AlG - - 02 Certifying Officer: /. Kodhevtakole

Date of Certification:

© 2000 SPEX CertiPrep, Inc.
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. Lertificate of Reference Material S ER
33 < 10t
2 Catalog Number: PLPD3-2X2Y Lot No. 9-74PD S
. » . () = H H
Description: 1000 mg/L Palladium 28 - } %
&S Matrix: : 10% HCl 2 E o
3 L= = O
X “This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a E o & ;
,:“-' calibration standard or quality control standard for inorganic spectroscopic instrumentation such as Frwo -
:;2.3_ - ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods & W &
& relevent to the certified properties listed below. g8
OO -

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

Certified Value is Traceable to: NIST SRM 3138

The CRM is prepared gravimetrically using high purity Palladium Powder Lot# 07991E. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 990 mg/L
Method: Precipitation using dimethyl glyoxime,filter,dry and weigh as Pd(C4H702N2)2.

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

Density: 1.025 @ 26.3 Degrees Celsius
" Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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

Al <0.004 Cr <0.009 Pt <0.004

Au 0.03 Fe 0.02 Re <0.00t
Ag 0.007 Ga <0.001 Rh 0.002
B <0.05 Ir <0.001 Rb <0.001
Be <0.002 In <0.001 Ru <0.001
Bi <0.001 Mg <0.005 Sn 0.08
Ca 0.02 Mn <0.001 Te <0.001
cd <0.001 Na <0.03 Ti <0.001
Co <0.001 Ni 0.004 w <0.001
Cu <0.006 Pb <0.04 Zr <0.001
Zn 0.16 -

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

Date of Certification: N ~~ 03 Certifying Officer: M. Kochertadinli_
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SPEXertificate

Lertificate of Reference Material

Catalog Number: PLS9-2X/2Y/2T Lot No. 9-64S
Description: 1000 mg/L Sulfur
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: 1000.5 +/- 3 mg/L
Uncertainty Associated with Measurement:
Certified Value is Traceable to: NIST SRM 3154

‘The CRM is prepared gravimetrically using high purity AMMONIUM SULFATE Lot# 089INK. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

T s faeea

Y ¥4 Iy A X
e FSINS
S

__A56a

p e N

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1001 mg/L
Method: pRECIPITATION USING BARIUM CHLORIDE,FILTER,IGNITE AND WEIGH AS BaS04.

Instrumentation Analysis By ICP spectrometer: 1000 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

S4s Ag <0.001 Cu <0.01 Pb <0.1

b= 5 Al 0.002 Fe 0.012 Rb <0.001

% As <0.001 Ga <0.001 Re <0.001
Ba <0.001 In <0.001 Sn <0.001
Be <0.001 K <0.08 Sr <0.001
B <0.006 Li <0001 - Sb <0.001 ‘
Bi <0.001 Mg 0.02 Ti <0.001
Cr 0.002 Mn <0.001 Ti <0.001
Co <0.001 Mo <0.001 \ <0.001
cd <0.001 Na 0.02 - Zr <0.001
Ca 0.015 Ni <0.001 Zn 038 -

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: o -- 02

Certifying Officer: /. Kocheviakeols_.
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Lertificate of Refevence Material E\JE} ol
R o>
Catalog Number: PLTH2-2X/2Y Lot No. 9-95TH BT PR
[ 0 . ~
Description: 1000 mg/Lthorium ‘§ rt;\t" 3
.. o g 2
Matrix: 2% HNO3 NN
“This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a I‘ ?Jgél‘v g
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as \f\l [ S -
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods E‘i ‘. l| >
relevent to the certified properties listed below. i P =

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

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: 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: 999 mg/L
Uncertified Properties:

Density: 1.043 @25.2 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

3
P

e wsane o o'
P
——

Element mg/L Element mg/L Element mg/L
Ce 0.008 La 0.002 T <0.001
Ca 0.01 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 0.002 Ti <0.001
Fe <0.01 Ni <0.001 v <0.001
Gd <0.001 Na 0.03 w <0.001
Ga <0.001 Pr <0.001 Y 0.001
Hf <0.001 Rb <0.001 Yb <0.001
Ho <0.001 Sc 0.002 Zr 0.002
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: P -- 02

Certifying Officer: V. Kochertakele - ||
|

© 2000 SPEX CertiPrep, Inc.
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SPELertificate ™ 19101

Lertificate of Welerence fMlaterial

Catalog Number: PLU2-2X/2Y Lot No. 8-123U

Description: 1000 mg/L Uranium
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: 1000.5 mg/L +/- 3 mg/L

Traceable to: NIST SRM 3164

The CRM is prepared gravimetrically using high purity Uranium Oxide Lot# 04001D. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer
analysis.

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1001 mg/L
Method: Evaporate to dryness,ignite and weigh as U3 O8.

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

Density: 1.018 @23.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L
Al 0.05 Cu 0.02 Pb <0.007
As 0.05 Fe 0.10 Rb © <0.001
Ag <0.005 Ga <0.001 Re <0.001
B <0.004 In <0.001 Sn <0.001
Ba 0.003 K 0.06 Sr 0.004
Be <0.001 Li <0.001 Sb 0.003
Bi 0.002 Mg 0.003 Ti <0.001
Ca 12 Mn 0.003 Tl <0.001
Cr <0.003 Mo 0.005 v 0.005
Cd <0.001 Na 0.1 Zr <0.001
Co <0.001 Ni <0.002 Zn 0.02

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

Date of Certification: SN~ ~ 02 Certifying Officer: A/. Zochevtadegn .
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.Ei _ 0 B BT 1
Xl Catalog Number: PLW9-2X2Y Lot No. 8-135W Pl }OQ;
. P >
Description: 1000 mg/L Tungsten - LA
. o 10
Matrix: H20 S
| iR
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a D;);H : -
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as I,Q’: : I >
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods ! g-;’

relevent to the certified properties listed below.
Certified Value: 999 5 mg/L +/- 3 mg/L
Traceable to: NIST SRM 3163

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

analysis.
Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 997 mg/L
Method: Fyme with Sulfuric Acid to dryness, ignite and weigh as WO3.
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Instrumentation Analysis By ICP spectrometer: 1002 mg/L
Uncertified Properties:
Density: 1.006 @252 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

\J
e
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N
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g
4

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

Al 0.005 Cu <0.001 Pb <0.008
As 0.006 Fe 0.003 Rb <0.001
Ag <0.004 Ga <0.001 Re 0.009
B <0.004 In <0.001 Sn 0.001
Ba <0.001 K 0.07 Sr <0.001
S Be <0.001 Li 0.04 Sb 0.002
33 Bi <0.001 Mg 0.006 Ti <0.002
o Ca 0.008 Mn <0.001 Tl <0.001
1553 Cr <0.005 Mo 0.005 \" <0.001
oz cd <0.001 Na 0.03 Zr <0.001
\ Co <0.001 Ni <0.001 Zn <0.2

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.

Al _;_.02 _ Certifying Officer: /. Zocheviadeola..

Date of Certification: __
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Lertificate of Reference Mlaterial RO I
. Dl Hol0
Catalog Namber: PLZR2-2X/2Y/2T Lot No. 9-07ZR 2°199E,
Description: 1000 mg/L Zirconium | L"\: | i i wi
2 . [ i
Matrix: 2% HNO3 288 --'\Oq
J>uav
-This ASSURANCE @® certified reference material, CRM, is intended primarily for use as a O W o % i
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as = h—} E—( E {
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods TEWO =
relevent to the certified properties listed below. ;g';_' E E E %
ified Value: z 4
Certified V. 997 mg/L Zgs<gz

Uncertainty Associated with Measurement: +/-3 mg/L
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: 996 mg/L
Method: Fume with Sulfuric Acid to dryness,ignite and weigh as ZrO2.

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

Density: 1.009 @25.0 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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

Al 0.02 Cu <0.001 Pb <0.001

<0.002 Fe 0.039 Rb <0.001

0.2 Ga <0.001 - Re <0.001

<0.05 In <0.001 Sn <0.001

<0.001 K <0.08 Sr <0.001

‘Be <0.001 Li <0.005 Sb <0.001

Bi <0.001 Mg <0.002 Ti <0.002

Ca 0.04 Mn <0.001 Tl <0.001

Cr <0.005 Mo <0.001 \% <0.001

Cd 0.004 Na . <0.03 Zn 0.005
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: - 02 | Certifying Officer: A/. Kodhevtakola .

© 2000 SPEX CertiPrep, Inc.
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This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. Itcan 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
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Catalog Number: PLNA2-3X/3Y Lot No. T8-73NA | ; g
Description: 10,000 mg/L Sodium aa
Matrix: 5% HNO3 >un
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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. - : ' \‘ RO
|

Classical Wet Assay: 10,039 mg/L
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04.

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

5 Al 0.02 Cu <0.002 Pb <0.001
: As <0.08 Fe 0.03 Re <0.001
Ag <0.02 Ga <0.001 Rb © <0.001
B <0.1 In <0.001 Sr <0.001
Ba 0.008 K 1.36 Sb <0.001
Be <0.01 Li <0.002 Sn <0.001
s Bi <0.001 Mg 0.60 Ti <0.03
. Ca 0.60 Mn <0.02 TI <0.001
Cr 0.002 Mo <0.001 \4 <0.001 s
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 LN

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. - i

e

Date of Certification: : . Certifying Officer: N. Lochetadwla .
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Certiticate of Relerence fMlaterial BE o o
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w25 &

Catalog Number: ICV-2A Lot No.: 22-12AS S g,\ o

Description: Initial Calibration Verification Standard II L e =3

Matrix: 5% Nitric Acid G %& Z
e :
i

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. :

e

SV W3k

%%

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 2,00540 3109a Ni 500 500.58 3136

K 2,000 1,997.89 314ia v 500 504.23 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 1,00590 310la Ag 100 100.46 3151
Ba 1,000 1,001.51  3104a Be 100 100.04  3105a

Fe 1,000 1,003.17 3126a Mn 100 100.64 3132
Co 500 505.10 3113 Zn 100 100.52  3168a

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

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

N ~- 02 :
Date of Certification: Certifying Officer: V- Lodheriakola .

© 2000 SPEX CertiPrep, Inc.
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ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below.
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SPECertificate™ 010106  FEzE,
Lertificate of Reference Material TR
| 503
Catalog Number: PLSB7-2X/2Y/2T Lot No.: 8-175SB-X/Y/T I, ShK2
Description: 1000 mg/L Antimony 19 :@ :&%
Matrix: Water/0.6% Tartaric Acid/tr HNO; @: =
" R el
< This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a %i = : é
" calibration standard or quality control standard for inorganic spectroscopic instrumentation such as R{ w
i

L

(.

i

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

The CRM is prepared gravimetrically using high purity Antimony Metal (Sb) Lot#R1198A. The

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

Classical Wet Assay: 998 mg/L
Method: Gravimetric analysis by evaporating to dryness, fuming with Nitric Acid, igniting and
weighing as Sb,O,. : - -
Instrumental Analysis by ICP spectrometer: 1000 mg/L
Uncertified Properties:

Density: 1.007 at 24.0°C

>
]

.‘
XY

Trace Metallic Impurities in the Actual Solution via ICP Analysis:

\/
0

v,
{)

N
A

X0 Element mg/L Element mg/L Element mg/L
= Ag <0.001 Cu <0.001 Pb <0.001

.0

",
W

Al 0.030 Fe 0.013 Rb <0.001

As 0.001 Ga <0.001 Re <0.001

B <0.001 In <0.001 Sn <0.001

Ba <0.001 K 0.030 Sr <0.001 : ‘
Be <0.001 Li <0.001 Ti 0.001

Bi <0.001 Mg 0.003 Tl <0.001

Ca 0.012 Mn <0.001 Vv <0.001

Cd <0.001 Mo <0.001 Zn <0.010

Co <0.001 Na 0.005 Zr <0.001

Cr <0.001 Ni <0.001

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable to -+/- 0.5% of the certified concentration inclusive of uncertainty
of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and

transported and stored under laboratory conditions. :

N - - 02 .y
Certifying Officer: N.

g .
"
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© 2000 SPEX CertiPrep, Inc.
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This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a

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

coam sonen o b
U

—2

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

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer: -

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

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

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

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

INEs @

CUSTOM-GRADE SOLUTION 10,000 g/mL Aluminum in 5%0Hl|9, stP

Catalog Number: CGAL10-1and CGAL10-5-

. S- 136 (Revised 06/10/02 INORGANIC LABS/RADCHEM LARS

Lot Number: S-ALO3 (Re 06/ ) DATE RECEIVED:  08/93/03 .
Starting Material: Aluminum Metal DATE EXPIFED: ___03/0:,/2003 ____
Starting Material Purity: 99.999% DATE OFENED: Cx/3a/oq L
Starting Material Lot No: 607116 INORG: _ DMS___ FO:_ES30HQ__

CERTIFIED CONCENTRATION: 10,041+ 25 pg/mL

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

Certified Value (x) = > x i Uncertainty (+) = 2[(25 2
n (n)uz
(%) = mean x; = individual results n = number of measurements YS, = The summation of all significant

estimated errors.

Classical Wet Assay: 10,041 + 25 gg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 10,017 + 102 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3101a.

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 .

s Al M Dy <0.028 M L <0.047 M Pr <0.0014 M Te <0.14
M Sb <0.0024 M Er <0.024 M Lu <0.0019 M Re <0.0047 M Tb <0.0014
M As <0.047 M Eu <0.014 O Mg 0.0050 M Rh <0.0047 M Tl <0.0047
M Ba <0.047 M Gd <0.0047 M Mn <0.018 M Rb <0.0047 M Th <0.0047
O Be <0.00017 M Ga <0.0047 0 Hg <0.0070 M Ru <0.0094 M Tm <0.0019
M Bi <0.0019 M Ge <0.028 M Mo <0.0094 M Sm <0.0047 M Sn <0.024
0o B 0.012 M Au <0.014 M Nd <0.0094 M Sc <0.047 M Ti <0.24
M Cd <0.014 M Hf <0.0094 O Ni <0.0060 M Se <0.036 M W <0.047
O Ca 0.0084 M Ho <0.0024 M Nb <0.0024 o Ssi 0.052 M U <0.0094
M Ce <0.024 0O In <0.030 n Os M Ag <0.0094 M <0.0094
M Cs <0.0014 M Ir <0.024 M Pd <0.024 O Na <0.10 M Yb <0.0047
0o Cr 0.0026 O Fe 0.018 QO P <0.030 M Sr <0.0024 M Y <0.19

M Co <0.014 M La <0.0024 M Pt <0.0094 0 S  0.086 M Zn <0.094
M Cu <0.028 M Pb <0.014 0 K <0.0060 M Ta <0.033 M Zr <0.024
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): 1.061 g/mL

QA:KL nev.0s100208

foven

Inorganic Ventures, Inc.

195 Lehigh Avenue « Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799




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

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

e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of .'analyO'.:I:Oil&9

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

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

Catalog Number: CGCA10-1 AND CGCA10-5

Lot Number: T-CA03010

Starting Material: Ca0 INORGANIC LARS/RADCHEM LABSPa.i0fQ
Starting Material Purity (%): 99.9981 DATE RECEIVED: ___OMN0A /oD

Starting Material LotNo ~ C27L01 DATE EXFIRED: ____Od3/o\/amY . _
Matrix: 1.4% (abs) HNO3 DATE OFENED: __ ___ (VAT Y Yo N

INORG: __ 39QD____FO: ~E501\ __
3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 10,007 £ 22 pg/mL
Certified Density: 1.037 g/mL {rreasured at ?2‘ C)

TheCemﬁedValueisbaseduponmmmm“ﬂwdusedhamlyuﬂﬂsCRM The following equations are used in the
caiculation of the certified value and the uncertainty:

Certified Vaie () = 2x, (=) = mean
n - %= individual resuts
n = nurber of measurevents
Uncertainty (&) = 210 s A2 TS = The summation df all significant estimated erors
ne (Most conmon are the errarsfrom instrurvental measurevent,

weighing, dilution to volune, and the fixed errar reported onthe
NIST SRM certificate of malyds)

ThehdependentumpbsHedmmedtoddun*nleWbdweenhMauymﬁwdsdﬁnOS%
confidence interval. ammmmmmmummmmamum This agreement is a
confirmation of the accuracy of this CRM.
40 TRACEABILITY TO NIST AND VALUES OBTAINED BY |NDEPENDENT METHODS
“Propeﬁyofthemultofameasumﬁa&wvdmdadandardwherebylmbenhtedbdatedrefm,mly
national or intemational standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10)
This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are

reported, taking Into account the SRM uncertainty error and the measurement, weighing and volume dilution erors.

4.1 Assay Method #1 10,034 £ 25 ug/mL
ICP Assay NIST SRM 3108a Lot Number: 000622
Assay Method #2 10,007 £ 22 pg/mL

EDTA NIST SRM 928 Lot Number: 880710




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 tracsabie 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 822/260017-88. 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 822/260017-88.

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 803-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not catibrated 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 alt Class A Glassware used in the
manufacture and quality control of Custom Grade Standards.

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN ug/mL
Custom-Grade solutions are tested for trace metaliic impurities by Axial ICP-OES and ICP-MS. The resuit from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An
ULPA-Filter is 99.9985% efficient for the removal of particies down to 0.3 pm.

o A 0.00064 M Dy < 0.02560 Q U < 0.00002 M Pr < 000128 M Te < 012798

M Sb < 000213 M Er < 002133 M W < 000171 M Re < 000427 M To < 000128

M As < 004266 M Eu < 001280 QO Mg 007143 M Rh < 000427 M T < 000427

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

Q Be < 000009 M Ga < 000427 Q Hg < 001100 M Ru < 000853 M Tm < 000171

M Bi < 000171 M Ge < 002560 M Mo < 000853 M Sm < 000427 M Sn < 002133

B < 0.00054 M Au < 001280 M Nd < 000853 Q Sc < 0.00002 M T < 021320
Cd < 0.00450 M Hf < 000853 Q Ni < 000230 Q Se < 000620 M W < 004268

S Ca M Ho < 000213 M Nb < 000213 Q sl 000214 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 000571 M Yb < 000427

Q Cr 0.00238 Q Fe < 000110 Q P < 000480 Q §r 0.08095 MY < 017084

Q Co < 000120 M la < 000213 M Pt < 000853 Q s 0.04048 Q Zn 007381

Q Cu  0.00405 M Pb < 001280 Q K < 000170 M Ta < 002088 M Zr < 002133

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 imited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of "working reference sampies®

For interference studies and the determination of correction coefficients

For detection imit and linearity studies

For additional intended uses, contact IV Technical Staff



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL O 1 0 1 I 0

Storage & Handing - Keeptightly sealedwhennot in use. Staemdusedmtfc Domtpbdmm Dond retun
portions removed for pipetting 1o container.
Atamic Weight; Valence; Coordination Number; Chemicat Form in Solution - 40.078 +2; § Ca(H,0)'?

Chamical Conpdlbllty Soluble in HCI and HNO,. Avold H,S0., HF, H PO, and neuralto besic media. Stable with most metals

and inorganic anions forming insoluble siiicate, catbmate.hydm:dde axdide, fluoride, sulfate, oxalate, chromate, arsenete and

tungstate in neutral aquecus media.

Stability - 2-100 ppb leveis stable for months in 1% HNO, /LDPE container. 1-10,000 ppm solutions chemically stable for n

1-10%“%»10./1.0%0«“?«. yoars

Ca Containing Semples (Prep: Inthn.mlsuuﬁ”?\ Melal(beddsmlvedhduedmo.] Ors(Cu'oantetsltht’

folowed by H dissoulon);Orga'icMctlces(d'y dissoltionin dilute HCI. Do not heatwhen dissolving to avoid

ation of Si0,) .The axids, hyckaxide, carhonate, phosphate, and fuoride of caldum ere soluble in % levels of HCl u'I-NOa

sulfates (gypsum, orhydrie.dc.).cedmdndesmdconplexmmpouﬂsrequwhsothNmOO follonad by HCl /

weter dissolution. Cortamination is a very real problem when analyzirg Kr trace levels.

Atamic Spectroscopic Iformaetion (ICP-OES D.L» sregiven as radig/axiol view):

Wﬁﬁ nm m ?I]H Eﬁ Hﬂ?mwfinﬁ incicstes savere at= concs)

ICP-OES 395847 nm omos:omoosugm 1
ICP-OES 422673nm 0.0 /0001 pginl 1 etom oe
ICP-MS 44 amu 1200 ppot 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 - QM| Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of |Q Net International Certification Network:
Argentina ((RAM), Australia (QAS), Austiia (0QS;), Belgium (Avinter) , Brazil (FCAV), Canada (QMLI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), lreland (NSALI), Israel (SHl), italy (CI1SQ), Japan (JQA), Korea (KSA-QA), Netheriands (KEMA), Norway (NCS),

Poland(PCBC), Port I(APCER Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzeriand (SQS)
10.2 ISOAREC 1702 199 “"General equlmnents 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 Recagnition 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), Htaly (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (JANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzeriand (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

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

10.6 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

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

INORGANIC L ABS/RADCHEM LABS?S 30‘3

DATE RECEIVED: ___ () o
DATE EXFIRED: on/oi/acoy -

DATE OFENED: _____C\/i10/0%
INORG: __290Q ___FO: -ESAT\.__




11.0

12.0

DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CiZmM SHELE 111 E

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 controied and monitored conditions will remain within the specified uncertainty
range. Shelf life is Kmited 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-ife of four years for solutions packaged in 500-mL low density polyethylene botties. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

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

Certification Date: August 26, 2002

Expiration Date:
152004

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

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

Certificate Approved Byf Katalin Le, QC Supervisor | n '

Certitying 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 » 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) Ham(l)fa]étgr;rl 1
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.”

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

Catalog Number: CGFE10-1 and CGFE10-5

Lot Number: T-FE03028 INORSANIC LABS/RADCHEM LAES P Ac 2
Starting Material: Fe metal . DATE RECEIVED: ___ QLQB Jo

Starting Material Purity (%): ~ 99.9992 - DATE EXFIRED:____3&/oi/acos
Starting Material Lot No 23024 DATE OFENED: _____ a/aglod
Matrix: 3.5% (abs) HNOa  INORG:__29G3 _ FO: ES2064

.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 9920 & 22 ug/mL
Certified Density: . 1.037 g/mL (measured at 22° C)

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

Certified Value (%) = 22X, () = mean:
n )o individual results
'n = number of measurements ‘
Uncertainty () = 208 " - ZS = The summation o al significant estimated errors.
(n)' (Most common are the errors from instrumental measurement,
weighing, dilution to volume, and the fixed error reported on the
' NIST SRM certificate of analysis.).
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%
confidence interval. Both methods were compared and showed agreement wmnxho shted uncertainties. This agreement is a
confirmation of the accuracy of this CRM.

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

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

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

41 Assay Method #1 9920 £ 22 pg/mlL .
S ICP Assay NIST SRM 3126a Lot Number: 000606

Assay Method #2 9962 + 41 pg/mL
EDTA NIST SRM 928 Lot Number: 880710




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

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P 14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN 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 < 000270 M Dy < 902421 Q L < 000003 M Pr < 900121 M Te < g12103
M Sb < 000202 M Er < 002017 M Lu < 000161 M Re < 000403 M T < g00121
M As < 004034 M Eu < 901210 Q Mg < 000006 M Rh < 000403 M T < 900403
M Ba < 04034 M Gd < 000403 Q Mn < 005000 M Rb < 000403 M Th < 000403
Q Be < 0,00005 M Ga 000394 Q Hg < 001100 M Ru < 900807 M Tm < 000161
M Bi < g00161 i Ge M Mo < 000807 M Sm < g00403 M Sn 004920
Q B < 000090 M Au < go1210 M Nd < 000807 M Sc < 904034 M Ti < 020172
M Cd < go1210 M Hf < 900807 Q Ni < 000230 M Se < 003228 M < 0.04034
Q Ca  ¢.00707 M Ho < 000202 M Nb < 000202 Q Si 0.00781 M U < g00807
M Ce < 002017 M In < 004034 n Os M Ag < 000807 M < 0.00807
M Cs < 000121 M Ir < 002017 M Pd < 902017 Q Na 000756 M Yb < 000403
M Cr 000541 s Fe i P M Sr < 000202 M Y < g16138
Q Co < 000110 M La < 900202 M Pt < 000807 Q S < 907200 M Zn 03739
M Cu < 02421 M Pb < g01210 Q K < 000170 M Ta < 002824 M Zr < 902017
M - Checked by ICP-MS O - Checked by ICP-OES | - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

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

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL "0 1 0 1‘1 '2

Storage & Handling - Keep tightly sealedwhen not in use. Store and use at 20 £ 4°C. Do not pipet'from cortainer. -0 not retum
portions removed for pipetting  container. - sl o : - ‘

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 55.847; +3; 6; Fe(H.0):*

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

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

Fe Containing Samples gPspnﬁon and Solution) - Metal (Soluble in HCI); Oxides ( ¥ the oxide has been at a high temperature
then Na,COs fusion in Pt° followed by HCI dissolution cthewise dissolve in dilute HCI); Ores ( See Oxides above using only the
fusion approach).

Atamic Spectroscopic information (ICP-OES D.L.s are given as radial/axial view):

Jechnique/Line EstimaedD.L. Order Type Interferences (underlined indicates severe at=~ concs.)
ICP-OES 238.204 nm 0.005/0.001 pg/mL Co

1 ion Ru,
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 H,Nb
ICP-MS 56 amu 970 ppt na M “CArSN'H, A0, *Ar’O'H, **Ar"*0, ¥Ci"*O'H, “Ca*0

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) x|
Entidad Mexicana de Acreditacion, a.c.(EMA) - ’
Members of |Q Net International Certification Network: s
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), lreland (NSAI), Israel (SH), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCERY), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)

10.2 ISO/IEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration”
- Chemical Testing - Accredited A2LA Certificate Number 883.01

ACCR

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

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

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

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

INORGANIC LABS/RADCHEM LABSPy.a0¢3
DATE RECEIVED:___Q/a%/03 ___.__
DATE EXFIRED: ____3/0V/300%
DATE OPENED: ___ las/on
INORG: __29e3 ___FO:_TS5200%__




14.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CRM SHELF LILE

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

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
Josses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.
Certification Date: October 11, 2002

Expiration Date: ml %2004

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator ' Z ;

Ceortificate Approved By: pervi
pp y Katalin Le, QC Supervisor ‘ Kontoatn~ Kno

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




(!Eerttfttate of Analygisg v

CUST’GM GRADE SOLUTION 10 000 ug/mL Potassium in 1.4% HNO, @s)10113

Catalog Number: CGK10-1and CGK10-5

- T- INORGANIC LARS/READCHEM LAES
Lot Number: T-K02102 DATE RECEIVED: - 10/a/03
Starting Material: Potassium Nitrate DATE EXFIRED: | n/o\/acex
Starting Material Purity: 99.996% DATE OFENED: ____.._JQ,LQ_Z.‘)/__QL@. ______
Starting Material Lot No: K18J19 INOFG: ATAE FO: __F5305T. __

CERTIFIED CONCENTRATION: 9999 + 7 yg/mL

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

Certified Value () = 2 x, Uncertainty (%) =_2[(s J2'2
n (n)uz
(%) = mean x; = individual results n = pumber of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 9999 + 7 yg/mL
Method: Gravimetric as the Sulfate vs NIST weights #822/2564143-94.

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

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 935% confidence
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the
accuracy of this CRM.

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

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

0 Al <0.00090 M Dy <0.0060 O Li <0.000030 M Pr <0.00030 M Te <0.030

M Sb <0.00050 M Er <0.0050 M Lu <0.00040 M Re <0.0010 M Tb <0.00030
M As '<0.010 M Eu <0.0030 O Mg 0.00015 M - Rh <0.0010 M TI <0.0010
M Ba <0.010 M Gd <0.0010 O Mn <0.000030 M Rb 0.50 M Th <0.0010
0O Be <«0.00020 M Ga <«<0.0010 O Hg <0.015 M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 0 Ge <0.0015 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050

0 B <0.00060 0 Au <0.0030 M Nd <0.0020 0O Sc <0.000020 0 Ti <0.00070
M Cd <0.0030 M Hf <0.0020 0O Ni <0.0023 0O Se <0.05 M W <0.0010

0 Ca 0.0016 M Ho <0.00050 M Nb <0.00050 0 sSi 0.0025 M U <0.0020
M Ce <0.00£0 M In <0.0010 n Os M Ag <0.0020 0 V <0.00090
M Cs <0.00030 M Ir <0.0050 M Pd <0.0050 O Na 0.61 M Yb <0.0010
M Cr <0.0050 O Fe 0.0024 0O P <0.0025 M Sr <0.00050 M Y <0.040

M Co <0.0030 M La <0.00050 M Pt <0.0020 o s 0.021 0O Zn 0.0021
M Cu <0.0060 M Pb <0.0030 s K M Ta <0.0070 M Zr <0.0050

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.023 g/mL (over)

QA:KL nev.03270208

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager _%

Orders: 800-669-6799 » FAX (732) 901-1903 132003

Technical Support: 800-569-6799

1



10114
CUSTOM-GRADE SOLUTION 10,000 pg/mL Magnesium in 1.4% HNO, (abs)

Cataiog Number: CGMG10-1and CGMG10-5

Lot Number: T-MG02151

_7halos

Starting Material: Magnesium Metal T B[OV [3003
Starting Material Purity: 99.999% 20
Starting_Material Lot No: 91191 CNCY2Y: T _LESN9SS.

CERTIFIED CONCENTRATION: 10,016 + 22 yg/mL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (3} = ) X Uncertainty (£} = 2|(Es )22
n (n)nz
{x) = mean x; = individual results n = number of measurements Y8, = The summation of all significant

estimated errors.

Classical Wet Assay: 10,016 + 22 wpg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 10,016 + 52 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3131a.

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 .

o A 0.050 M Dy <0.025 0 L 0.0063 M Pr <0.0013 M Te <0.13
M Sb 0.0031 M Er <0.021 M Lu <0.0017 M Re <0.0041 M Tb <0.0013
M As <0.041 M Eu <0.013 s Mg M Rh <0.0041 M Tl <0.0041
M Ba <0.041 M Gd <0.0041 M Mn <0.017 M Rb <0.0041 M Th <0.0041
O Be <0.00017 M Ga <0.0041 0 Hg <0.0090 M Ru <0.0082 M Tm <0.0017
M Bi <0.0017 M Ge <0.025 M Mo <0.0082 M Sm <0.0041 M Sn <0.021
0O B8 0.013 M Au <0.013 M Nd <0.0082 M Sc <0.041 O Ti 0.17
M Cd <0.013 M Hf <0.0082 O Ni 0.015 M Se <0.033 M W <0.041
0 Ca 0.050 M  Ho <0.0021 M Nb <«0.0021 o Si 0.040 M U <0.0082
M Ce <0.021 M In <0.041 n Os M Ag <0.0082 M V <0.0082
M Cs <0.0013 M I <0.021 M Pd <0.021 O Na 0.025 M Yb <0.0041
0 Cr 0.027 O Fe 0.069 0O P <0.016 M St <0.0021 M Y <0.17
M Co <0.013 M La <0.0021 M Pt <0.0082 n S Q Zn 0.0065
0 Cu 0.0088 O Pb 0.034 0 K <0.050 M Ta <0.029 M 2Zr <0.021
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 222cy: 1.050 g/mL {over)
QA :KSL nev.0222020n
. ;

Inorganic Ventures, Inc.

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

Orders: 800-669-6799 » FAX (732) 901-1903 EGEE

[
acp!
™~
=
<o
o~

Technical Support: 800-569-6799



Certificate of Analysgis V

010115

&y,
."NES a

CUSTOM-GRADE SOLUTION 10,000 pg/mL Sodium in 1.4% HNO, (abs)
Catalog Number: CGNA10-1and CGNA10-5

Lot Number: T-NA02144 B o _;_;Zlf.LQ.]MQ_g__~_.__~__

Starting Material: Na,CO, _ : T e 3//,01/103003_.._._.._..
Starting Material Purity: 99.999% SR T
Starting Material Lot No: 41355 _;;_,_@5___ — ESNISR L

CERTIFIED CONCENTRATION: 10,029 + 8 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) = 2. x, Uncertainty () =_2[(0_s )2"2
n (n)‘IIZ
{x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 10,029 + 8 wg/mL
Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94.

Instrument Analysis: 10,035 + 40 yg/mL
Method: inductively Coupled Plasma Spectroscopy {ICP) vs NIST SRM 3152a.

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

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

Custom Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down t0 0.3 um .

0 Al <0.00090 M Dy <0.026 0 Li <0.000030 M Pr <0.0013 M Te <0.13
M Sb <«0.0022 M Er <0.022 M lu <0.0018 M Re <0.0044 M Tb <0.0013
M As <0.044 M Eu <0.013 0 Mg 0.00019 M Rh <0.0044 M T <0.0044
M Ba <0.044 M Gd -<0.0044 O Mn <0.000030 M Rb <0.0044 M Th <0.0044
0 Be <0.00020 M Ga <0.0044 O Hg <0.015 M Ru <0.0087 M Tm <0.0018
M Bi <0.0018 O Ge <0.0015 M Mo <0.0087 M Sm <0.0044 M Sn <«<0.022
QO B 0.00040 O Au <0.0030 M Nd <0.0087 0 Sc <«0.000020 O Ti <0.00070
M Cd <0.013 M Hf <0.0087 O Ni <0.0023 O Se <0.050 M W <0.044
0O Ca 0.0026 M Ho <0.0022 M Nb <0.0022 O Si <0.0034 M U <0.0087
M Ce <0.022 M In <0.044 n Os M Ag <0.0087 O V <0.00090
M Cs 0.021 M Ir <0.022 M Pd <0.022 s Na M Yb <0.0044
M Cr <0.022 0O Fe <0.0011 o P 0.0014 M Sr <0.0022 M Y <0.18
M Co <0.013 M La <0.0022 M Pt <0.0087 0 S «<0.072 0O 2Zn <0.00020
0O Cu <0.0014 M Pb <0.013 0 K 0.22 M Ta <«0.03t M Zr <0.022
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): 1.030 g/mL (over)
QA KL Rev.0327020N
L]
Inorganic Ventures, Inc. ﬁmﬁﬁﬁ(w
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903 1 fzpﬂ 5
Technical Support: 800-569-6799




Certificate of Analysgis V

CUSTOM-GRADE SOLUTION 1000 pg/mL Lithium in 0.1% HNO, (abs) 010116

Catalog Number: CGLI1-1, CGLI1-2 and CGLi1-5

a®v

Lot Number: T-LI02059 INORGANIC LABS/EADCHEM LARS
DATE RECEIVED: ___ 10/
Starting Material: Li,CO; DATE EXFIRED: /o3
Starting Material Purity: 99.999% DATE OFENED:______10/33[03 . __
Starting Material Lot No: 1053 INORG TG FO: ¥ 5@57 ~

CERTIFIED CONCENTRATION: 997 + 1 uyg/mL

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

Certified Value (%) = 2 x Uncertainty (£) =_2[(0s J71'"?
n (n,UZ
{%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 997 + 1 pg/mL
Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94,

Instrument Analysis: 998 + 2 yg/mL
Method: Inductively Coupled Piasma Spectroscopy (ICP} vs NIST SRM 3129a.

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

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

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

0 Al <0.010 M Dy <0.00060 s Li M Pr <0.000030 Q Te <0.0090
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
0 As <0.044 M Eu <0.00030 0O Mg <0.00010 M_ Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 0 Mn <0.00020 M. Rb <0.00010 M Th <0.00010
O Be <0.000050 M Ga <0.00010 0 Hg <0.0070 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.0060 0 Au <0.010 M Nd <0.00020 M Sc <0.0010 O Ti <0.00030
0O Cd <0.0018 M Hf <0.00020 O Ni <0.0040 O Se <0.020 M W <0.0010
0 Ca 0.051 M Ho <0.000050 M Nb <0.000050 o Si 0.023 M U <0.00020
M Ce <0.00050 O In <0.030 n Os 0 Ag <0.0040 0 V <0.0010
M Cs 0.0018 M Ir <0.00050 M Pd <0.00050 0O Na <0.10 M Yb <0.00010
0 Cr <0.0020 O Fe <0.0020 0O P <0.030 0 Sr <0.0010 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0O S <0.050 0O 2Zn <0.030

M Cu <0.00060 M Pb <0.00030 0 K 0.0070 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.004 g/mL {over)

QA:KL rev.c270208

Inorganic Ventures, Inc. s
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 « FAX (732) 901-1903 E"ﬁm
Technical Support; 800-569-6799 veull




Certificate of Analysgis v

S

010117

CUSTOM-GRADE SOLUTION 1000 g/mL Barium in 0.1% HNO, (abs)
Catalog Number: CGBA1-1, CGBA1-2, and CGBA1-56

Lot Number: S-BA02016

Starting Material: Ba(NO,), e e i o
Starting Material Purity: 99.999% _FS13723 .
Starting Material Lot No: . 21879

CERTIFIED VALUE: 1008 pg/mL

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

Classical Wet Assay: 1009 yg/mL

Method: Gravimetric as the Sulfate vs NIST Weights
Sufficient number of sample measurements were made to give a minimum relative precision of + 0.3% at the 95% confidence level.

Instrument Analysis: 1007 pyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3104a

Sufficient number of sample measurements were made 1o give a minimum relative precision of + 0.6% at the 95% confidence level.

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

Custom-Grade solutions tested for trace metaliic 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 .

Dy <0.0006

0 Al <0.04 M M Li <0.001 n Pr M Te i
M Sb <0.00005 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 M Rh <0.0001 M Tl <0.0001
s Ba M Gd 0.002 M Mn <0.0004 M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg i M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M  Ge 0.001 M Mo <0.0002 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd 0.002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 O Ni i 0 Se <04 M W <0.001
0 Ca <0.01 M Ho <0.00005 M Nb <0.00005 0O Si <0.02 M U <0.0002
n Ce Q0 In i n Os M Ag <0.0002 M V <0.0002
n Cs M Ir  <0.0005 M Pd <0.0005 O Na <0.08 M Yb <0.0001
M Cr <0.00056 0O Fe <0.05 0O P <0.05 M Sr 0.004 M Y <0.004
M Co <0.0003 n La M Pt <0.0002 n S O Zn <0.03
M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.000 g/mL
QA :KLnev.or0s0108
(over)
. A

Inorganic Ventures, Inc.

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

Orders: 800-669-6799 ¢ FAX (732) 901-1903 1 g 2 UUS-

Technical Support: 800-569-6799

E d



@ertlfltate of Analysis

010118

CUSTOM-GRADE SOLUTION 1000 pg/mL Beryllnum in 2% HNO, (abs)
Catalog Number: CGBE1-1, CGBE1-2 and CGBE1-5

@/14 /0
Lot Number: S-QBE01080 e T ]j/lok—l/ai % T
R S Y A ¥ L) N
Starting Material: Beryllium Acetate . " ____;bj‘i q T __F%13Mdl__
Starting Material Purity: 99.999%
Starting Material Lot No: 9504-2

CERTIFIED VALUE: 1000 pyg/mL

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

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

Instrument Analysis: 997 pyg/mL
Method : Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3105a

Sufficient number of sample measurements were made to give a minimum relative precision of + 0.6% at the 95% confidence level.

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

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

0 Al <0.04 M Dy <0.0006 0 L <0.02 M Pr <0.00003 M Te <0.003

M Sb <0.00005 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 0 Mg <0.01 M Rh <0.0001 M TiI <0.0001
M Ba <0.001 M Gd <0.0001 M Mn <0.0004 M Rb <0.0001 M Th <0.0001
s Be M Ga <0.0001 O Hg i M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo <0.0002 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <«0.0002 M Sc <«0.001 M Ti <0.005

M Cd <0.0003 M Hf <0.0002 M N <0.03 O Se i M W <0.001

0 Ca <0.01 M Ho <0.00005 M Nb <0.00005 0 Si <0.02 M U <0.0002
M Ce <0.0005 0O In <0.03 n Os M Ag <0.0002 M V <0.0002
M Cs <0.00003 M ir <0.0005 M Pd <0.0005 0O Na <0.09 M Yb <0.0001
M Cr <0.0005 O Fe i o P i M Sr <0.00005 M Y 0.004

M Co <0.0003 M Lla <0.00005 M Pt <0.0002 n S M Zn 0.005

M Cu <0.0006 M Pb <0.0003 n." K M Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.023 g/mL
QA:KL nev.01100208

Quality Assurance Manager

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701
Orders: 800-669-6799 » FAX (732) 901-1903
Technical Support: 800-569-6799




Certificate of Analysgisg

e < . 010119
CUSTOM-GRADE SOLUTION 1000 pg/mL Chromium*2 in 1.4% HNOal(abs)

Catalog Number: CGCR(3)1-1, CGCR(3)1-2 and CGCR(3)1-56

Lot Number: T-CR02125 INORGANIC LAES/RADCHEM LAES
DATE RECEIVED: ____\0/aaj/oea
Starting Material: Chromium Metal  DATE EXFIRED: n/0v/ 3003
Starting Material Purity: 99.995% DATE OFENED: O/axrlea
Starting Material Lot No: F16122 INORG: __273Q ___F0:__F53dS7___

CERTIFIED CONCENTRATION: 995 + 3 ug/mL

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

Certified Value (%) = X x., Uncertainty (%) = ZHES N
n (n)llz
(%) = mean x; = individual results n = number of measurements Y'S; = The summation of all significant -

estimated errors.

Instrument Analysis: 995 + 3 pyg/mL (Avg of 3 runs)
Method: Inductively Coupled Plasma Spectroscopy {ICP) vs NIST SRM 3112a.

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

FRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN Mg/mL:

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

o Al 0.0028 M Dy <0.00060 M L <0.0010 M Pr <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 Q0 Mg <0.010 M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 O M™Mn <0.050 M Rb 0.0066 M Th <0.00010
M Be <0.000050 M Ga 0.00070 O Hg <0.10 M Ru 0.017 M Tm <0.000040
M Bi <0.000040 M  Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <«0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 0 Ni <0.10 i Se M W <0.0010

0 Ca 0.0011 M Ho <0.000050 M Nb <0.000050 0 Si <0.10 M U <0.00020
M Ce <0.00050 0 In <0.10 n Os M Ag 0.00070 i Vv

M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na 0.016 M Yb <0.00010
s Cr 0O Fe <0.10 i P M Sr <0.000050 M Y <0.0040

0 Co <0.10 M La <0.000050 M Pt <0.00020 n S Q0 Zn <0.10

M Cu <0.00060 M Pb 0.00039 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C); 1.010 g/mL (over)

QA:KSL aw.0s28020n

Inorganic Ventures, Inc.

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

Technical Support: 800-569-6799
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Certificate of Analpsis V

CU§TOI\7I GRADE SOLUTION 1000 pg/mL Copper in 2% HNO, (abs)

. JTD.

Catalog Number: CGCU1-1, CGCU1-2 and CGCU1-5 O 1 01 2 O
Lot Number: T-CUQ2060 INORGANIC LABS/FEADCHEM LAE!S
DATE RECEIVED: ___0AA/ed ______
Starting Material: Copper Metal DATE EXFIRED:____Q03/ov/acok
Starting Material Purity: 99.999% DATE OFENED: ____C o/1Ino ™
Starting Material Lot No: K09C13 INORG: __39S8S ____FO: _FES060

CERTIFIED CONCENTRATION: 1005 + 2 pg/mL

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

Certified Value (%) = Y x ; Uncertainty (£) = 2“23 e
n (n)1/2
(%) = mean x; = individual results n = number of measurements ¥.S, = The summation of all significant

estimated errors.

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

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

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

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

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

0 Al <0.010 M Dy <0.00060 0 Li <0.0050 M Pr <0.000030 O Te <0.031
M Sb <0.000050 M Er <0.00050 M Lu <0.00004 M Re <0.00010 M Tb <0.000030
Q As <0.044 M Eu <0.00030 O Mg 0.00080 M Rh 0.0010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 0O Mn <0.00020 M Rb <«0.00010 M Th <0.00010
O Be <0.00020 0 Ga <0.0070 O Hg <0.0070 M Ru <0.00020 M Tm <0.000040
M Bi 0.000090 0 Ge <«<0.010 M Mo <0.00020 M Sm <0.00010 M Sn 0.0013
0 B <0.0060 0 Au <0.010 M Nd <0.00020 M Sc <0.0010 0O Ti <0.00030
0O Cd <0.0018 M Hf <0.00020 O Ni <0.0060 0O Se <0.020 M W <0.0010
0O Ca 0.00058 M Ho <0.000050 M Nb <0.00005 0 Si <0.0033 M U <0.00020
M Ce <0.00050 0O In <0.030 n Os O Ag <0.0040 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd 0.0024 O Na <0.10 M Yb <0.00010
0 Cr <0.0020 0 Fe <0.0020 0O P <0.030 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0O § <0.050 0O Zn i
s Cu M Pb 0.0029 0 K <«0.0060 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.015 g/mL
QA:KSL nev.0703020n (over)

Inorganic Ventures, Inc. | }

195 Lehigh Avenue * Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager [

Orders: 800-669-6799 » FAX (732) 901-1903 m

“ -
Technical Support: 800-569-6799 122004
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CUSTOM-GRADE SOLUTION 1000 wg/mL Nickel in 1.4% HNO, (abs) 010121
Catalog Number: CGNI1-1, CGNI1-2 and CGNIi1-5

Lot Number: S-N102022

Starting Material: Nickel Metal
Starting Material Purity: 99.999%
Starting Material Lot No: B20G26

CERTIFIED CONCENTRATION: 1003 + 3 yg/mL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = )3 X Uncertainty (£) = 2]{25 N
n (n)'IIZ
{x} = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet AssaY: 1003 £+ 3 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 1004 + 4 uyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3136.

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

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

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

M Al <0.0009 M Dy <0.0006 M L <«<0.001 M Pr <0.00003 M Te <0.003
M Sb <0.00005 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 M Rh <0.0001 M TI <0.0001
M Ba <0.001 M Gd <0.0001 0 Mn <0.01 M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg i M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo <0.0002 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 s Ni O Se <04 M W <0.001

0O Ca <0.01 M Ho <0.00005 M Nb <0.00005 0O Si <03 M U <0.0002
M Ce <0.0005 O In i n Os M Ag <0.0002 0 V <0.01

M Cs <0.00003 M Ir <0.0005 M Pd <0.0005 QO Na <0.09 M Yb <0.0001
M Cr <0.0005 O Fe <0.05 0 P <0.05 M Sr <0.00005 M Y <0.004
0 Co i M La 0.00005 M Pt <0.0002 n S M Zn <0.002

M Cu <0.006 M Pb 0.00009 n K M Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL {over)

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
182003 _‘

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




Certificate of Analygis v

CUSTOM-GRADE SOLUTION 1000 pg/mL Lanthanum in 1.4% HNO, (abs) 010122
Catalog Number: CGLA1-1 and CGLA1-5

INORGANIC LABS/FRADCHEM LARBS

Lot Number: S-QLA01054 DATE RECEIVED: ____0%/axd/oa ____
DATE EXFIRED: _____03/01/3003 ___
Starting Material: Lanthanum Oxide DATE‘_.DF'ENED= ——————-'—Q-%/MQ:-& ——————
Starting Material Purity: 99.999% INORG: __ D50 ___FO0:_FS53043 _
Starting Material Lot No: LA-0-5-017

CERTIFIED VALUE: 1001 yg/mL

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

Classical Wet Assay: 1002 yg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

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

Instrument Analysis: 999 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3127a

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

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

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

0 Al <0.04 M Dy <0.0006 M Li <0.001 0O Pr <0.02 M Te <0.003
M Sb <0.00005 M Er 0.001 M Lu 0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 M Rh <0.0001 M Tt <0.0001
O Ba <0.02 M Gd 0.039 M Mn <0.0004 M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 0 Hg <0.03 M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo <0.0002 M Sm 0.0004 M Sn <0.0005
0 B <0.02 M Au <0.0003 M Nd  0.0002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 O Ni <0.05 O Se <04 M W <0.001
0 Ca <0.01 M Ho 0.0001 M Nb <0.00005 .0 Si <0.02 M U .<0.0002
0 Ce i 0 In <0.03 n Os "M Ag <0.0002 M V <0.0002
n Cs M Ir <0.0005 M Pd <0.0005 0 Na <0.09 M Yb <0.0001
M Cr <0.0005 O Fe <0.05 0O P <0.05 M Sr <0.00005 M Y <0.004
M Co <0.0003 s La M Pt <0.0002 n S M Zn <0.002
M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL
QA:KSL nev.11010108

{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager m
Orders: 800-669-6799 » FAX (732) 901-1903 Y
Technical Support; 800-569-6799 ¢
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Certificate of Analysis v

CUSTOM-GRADE SOLUTION 10,000 pg/mL Sodium in 1.4% Hno, s~ 010123
Catalog Number: CGNA10-1and CGNA10-5

Lot Number: T-NA02144

Starting Material: Na,CO,
Starting Material Purity: 99.999%
Starting Material Lot No: 41355

CERTIFIED CONCENTRATION: 10,029 + 8 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) = Y x ; Uncertainty () = ZHZS 332
n (n)ll2
(X} = mean x; = individual results n = number of measurements ¥'S; = The summation of all significant

estimated errors.

Classical Wet Assay: 10,029 + 8 ug/mlL
Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94.

Instrument Analysis: 10,035 + 40 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3152a.

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence intervai.
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-Fiitered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um .

0 Al <0.00090 M Dy <0.026 0 Li <0.000030 M Pr <0.0013 M Te <0.13
M Sb <0.0022 M Er <0.022 M L <0.0018 M Re <0.0044 M Tb <0.0013
M As <0.044 M Eu <0.013 o Mg 0.00019 M Rh <0.0044 M Tl <0.0044
M Ba <0.044 M Gd <0.0044 Q@ Mn <0.000030 M Rb <0.0044 M Th <0.0044
0 Be <0.00020 M Ga <0.0044 O Hg <0.015 M Ru <0.0087 M Tm <0.0018
M Bi <0.0018 O Ge <0.0015 M Mo <0.0087 M Sm <0.0044 M Sn <0.022
o B 0.00040 O Au <0.0030 M Nd <0.0087 0O Sc <0.000020 0 Ti <0.00070
M Cd <0.013 M Hf <0.0087 O Ni <0.0023 0 Se <0.050 M W <0.044
0O Ca 0.0026 M Ho <0.0022 M Nb <0.0022 0O Si <0.0034 M U <0.0087
M Ce <0.022 M In <0.044 n. Os M Ag <0.0087 0 V <0.00090
M Cs 0.021 M Ir <0.022 M Pd <0.022 s Na M Yb <0.0044
M Cr <0.022 O Fe <0.0011 (O 0.0014 M Sr <0.0022 M Y <0.18
M Co <0.013 M La <0.0022 M Pt <0.0087 0 § <0.072 0 Zn <0.00020
O Cu <0.0014 M Pb <0.013 -0 K 0.22 M Ta <0.031 M Zr <0.022
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): 1.030 g/mL (over)
QA:KL aw.03270208 i . e e »
»
Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4  Lakewood, NJ 08701 Quatity Assurance Manager

Orders: 800-669-6799 » FAX (732) 901-1903 ' : 1 g 2 nﬂ 5
Technical Support: 800-569-6799 :




Certificate of Analygisg V

CUSTOM-GRADE SOLUTION 1000 pg/mL Palladium in 3.3% HCI (abs) 010124

Catalog Number: CGPD1-1 and CGPD1-5

INORGANIC LARS/RADCHEM LAES

Lot Number: T-PD02014 DATE RECEIVED: _____Q./_Q_&.Z_Q3 ______

Starting Material: Palladium Nitrate DATE Ex F'_I RED: ——.___ElQl/_QQQi _____
Starting Material Purity: 99.999% DATE OFENED: — @./..Q%[Q?) ______
Starting Material Lot No: 00614 INORE: __ Q0K ___FO: __E5M__

CERTIFIED CONCENTRATION: 1001 = 3 yg/mL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = 2 x, Uncertainty () =_2[(Ds )"
n (n)1I2
{x) = mean x, = individual results n = number of measurements ¥'S, = The summation of all significant

estimated errors.

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

Instrument Analysis: 1001 + 3 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3138.

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

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

M Al <0.00090 M Dy <0.00060 M L <0.0010 M Pr <0.000030 M Te <0.0030
M Sb 0.0017 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.060 M Eu <0.00030 M Mg 0.0090 0 Rh <0.020 M T 0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga 0.00026 O Hg <0.030 0 Ru <0.010 M Tm <0.000040
M Bi <0.000040 M Ge 0.0058 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au 0.00090 M Nd 0.00090 M Sc <0.0010 M Ti <0.0050

0 Cd <0.010 M Hf <0.00020 0 Ni <0.050 O Se <040 M W <0.0010

0 Ca 0.040 M Ho <0.000050 M Nb <0.000050 O Si <0.020 M U <0.00020
M Ce <0.00050 0 In <0.030 n  Os 0O Ag 0.26 0 V <0.010

i Cs M I <0.00050 s Pd O Na <0.090 M Yb <0.00010
0 Cr <0.020 O Fe <0.050 0 P <0.050 M Sr <0.000050 M Y <0.0040

M Co <0.00030 M La <0.000050 M Pt 0.016 n S M Zn 0.0030
M Cu 0.0023 M Pb 0.0022 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL

QA:KSL nev.0s020208

AR (ovef,

Inorganic Ventures, Inc. /R Arins
195 Lehigh Avenue ¢ Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799  FAX (732) 901-1903
Technical Support: 800-569-6799 152004
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CUSTOM-GRADE SOLUTION 1000 pg/mL Sulfur in H,0

Catalog Number: CGS1-1, CGS1-2, and CGS1-5

Lot Number: T-S01058 INORGANIC LARS/RADCHEM LAES
. . DATE RECEIVED: ___jo/’a/ea
Starting Material: | _ HaSO, DATE EXFIFED: ____ 11/01/2003
Starting Material Purity: 99.999% DATE OFENED: /7 N—
Starting Material Lot No: N38818 - f_____lo/exfe

INORG: 373 _FO: _F53057
CERTIFIED CONCENTRATION: 1000 + 2 pyg/mL

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

Certified Value (%) = 2 x,, Uncertainty (£) =_2[(2s )2]'"?
n (n)1l2
(%} = mean x; = individual results n = number of measurements ¥'S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1000 + 2 pg/mL
Method: Acidimetric Titration vs NIST SRM KHP 84k.

Instrument Analysis: 1003 + 4 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3154.

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

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

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

0 Al <0.0030 M Dy <0.012 0O L <0.00016 M Pr <0.00060 M Te <0.060
M Sb <0.0010 M Er <0.010 M Lu <0.00080 M Re <0.0020 M Tb <0.00060
M As <0.020 M Eu <0.0060 O Mg <0.000040 M Rh <0.0020 M TiI  <0.0020
M Ba <0.020 M Gd <0.0020 M Mn <0.0080 M Rb <0.0020 M Th <0.0020
0O Be <0.0020 M Ga <0.0020 0O Hg <0.011 M Ru <0.0040 M Tm <0.00080
M Bi <0.00080 M Ge <0.012 M Mo <0.0040 M Sm <0.0020 M Sn <0.010
0 B <0.010 M Au <0.0060 M Nd <0.0040 M Sc <0.020 M Ti <0.10

M Cd <0.0060 M Hf <0.0040 O Ni <0.0023 0O Se <«0.0062 M W <0.020

0 Ca <0.0037 M Ho <0.0010 M Nb <0.0010 0 Si <0.0041 M U <0.0040
M Ce <0.010 M In <0.020 n Os M Ag <0.0040 M V <0.0040
M Cs <0.00060 M Ir <0.010 M Pd <0.010 O Na <0.00010 M Yb <0.0020
M Cr <0.010 0 Fe <0.0011 0O P <0.0048 M Sr <0.0010 M Y <0.080
M Co <0.0060 M La <0.0010 M Pt <0.0040 s S 0O Zn 0.0019
M Cu <0.012 M Pb <0.0060 0 K <0.0017 M Ta <0.014 M Zr <0.010
M - checked by |CP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL (over)

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager L

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

CUSTOM-GRADE SOLUTION 1000 wg/mL Thorium in 3% HNO, (abs)

Catalog Number: CGTH1-1 and CGTH1-6 O I O l 2 6
Lot Number: T-THO1059 INORGANIC LABS/RADCHEM LARS
DATE RECEIVED: __#/ e _____ —_—
Starting Material: Thorium Nitrate DATE EXFIRED: __(_%_[- 2 _p e
Starting Material Purity: 99.999% DATE OFENED: __ 7 (0D e ——
Starting ‘Material Lot No: C01L32 INOFG: __3_@_5_! _____ FO: _F SHIYL

CERTIFIED CONCENTRATION: 1001 + 3 pyg/mL

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

Certified Value (%) = ) X Uncertainty (+) = 2|(Es i e
n (n)HZ
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1001 = 3 ug/mL
Method: EDTA Titration vs NIST SRM Lead Nitrate.

Instrument Analysis: 1002 + 4 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 31569.

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

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

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

Q Al <0.00090 M Dy 0.0062 O Li <0.000030 M Pr 0.00037 O Te <0.031
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.C0010 M Tb <0.000030
QO As <0.014 M Eu <0.00030 0 Mg <0.000060 M Rh <0.00010 M TI <0.00010
M Ba  0.0050 M Gd 0.0054 O Mn <0.0000030 M Rb <0.00010 s Th
O Be <0.00020 M Ga <0.00010 i Hg M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm 0.0095 M Sn ' <0.00050
0O B <0.00060 M Au <0.00030 M Nd 0.0026 M Sc <0.0010 0O Ti <0.00092
O Cd <0.0045 M Hf <0.00020 O Ni <0.0023 M Se <0.010 M W <0.0010
Q Ca <0.030 M Ho 0.00022 M Nb <0.000050 0 Si <0.0034 M U 0.074
M Ce <0.00050 0 In <0.0020 o Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 0 Na <0.00010 M Yb <0.00010
0 Cr <0.00080 O Fe <0.0011 i P M Sr <0.000050 M Y <0.0040
M Co <0.00030 ‘M La <0.000050 M Pt <0.00020 0 S <«<0.072 O Zn <0.00058
M Cu <0.00060 M Pb <0.00030 0 K <0.0017 M Ta <0.00070 M Zr 0.0085
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL
QA KL re.0s080208 .

. {over)

Inorganic Ventures, Inc.

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




Certificate of Analysis V

CUSTOM-GRADE SOLUTION 1000 pg/mL Uranium in 1% HNO, (abs) 010127
Catalog Number: CGU1-1 and CGU1-5

Lot Number: S-U01055

Starting Material: Uranium Oxynitrate*
Starting Material Purity: 99.95%
Starting Material Lot No: E14L40

CERTIFIED CONCENTRATION: 998 + 2 yg/mL

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

Certified Value (x) = 2 x, Uncertainty (+) = 2”25 )2
n (n)uz
(%) = mean %, = individual results n = number of measurements ¥'S, = The summation of all significant estimated errors.

Instrument Analysis: 998 + 2 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3164.

Calculated Value: 1000 ng/mL (For informational purposes)
Method: Calculated, based on starting material.

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

Custom-Grade soiutions 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 A <0.20 M Dy <0.0060 0 L <0.010 M Pr  <0.00030 M Te <0.030
M Sb  0.00020 M  Er  <0.0050 M  Lu  <0.00040 M Re <0.0010 M Tb <0.00030
M As <0.010 M Eu <0.0030 0 Mg 0.012 M Rh <0.0010 M T <0.0010
M Ba  0.0022 M Gd <0.0010 M Mn <0.0040 M Rb <0.0010 M Th <0.0010
0 Be <0.10 M Ga <0.0010 O Hg i M Ru <0.0020 M  Tm <0.00040
M B 0.00030 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M .Sn  0.043
o B 0.0020 M Au <0.0030 M Nd <0.0020 M Sc  0.00080 M T 0.029
M Cd <0.0030 M Hf <0.0020 0 Ni i M Se <0.0080 M W <0010
0 Ca 0.1 M Ho <0.00050 M Nb <0.00050 0 si i s U
M Ce <0.0050 M In <0.010 n Os M Ag <0.0020 MV 0.00040
M Cs <0.00030 M Ir  <0.0050 M Pd <0.0050 0O Na 0.9 M Yo <0.0010
M Cr  0.0047 O Fe i o P i M Sr 0.0011 M Y 0.56
M Co 0.014 M La . 0.0014 M Pt <0.0020 o s i M 2Zn  0.020
M Cu 0.022 M Pb  0.0025 0 K i M Ta <0.0070 M Zr 0.00060
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
**NOTICE TO ICP-MS USERS: The 22U in this standard is depleted. The certified abundances in Atom % are as follows:
Natural IV’'s Certified '
: Abundance Abundance
Isotope Atom % Atom %
Uranium 238y 99.3 99.8 + 0.1
3By 0.70 0.195 = 0.005
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.007 g/mL {over} QA:KSL awineoion
. : -

Inorganic Ventures, Inc.

195 Lehigh Avenue « Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager SRS

Orders: 800-669-6799 » FAX (732) 901-1903 1; 2 003

Technical Support; 800-569-6799 R




‘ 010
CUSTOM-GRADE SOLUTION 1000 pg/mL Tungsten in 0.1% HNO, (abs)/1% }'IFQ(aBbs)

Catalog Number: CGW1-1, CGW1-2, and CGW1-5 This standard should not be prepared or stored in glass.

Lot Number: T-W01078 BT S

Starting Material: Tungsten Metal o e &lov[3%03
Starting Material Purity: 99.999% o zlisles
Starting Material Lot No: EO3K06 EE TG Yo X% - SRR o s io s SN

CERTIFIED CONCENTRATION: 1003 + 4 ug/mL

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

Certified Value (%) = > x i Uncertainty (+) = 2“25 e
n (n)‘IIZ

(x} = mean x; = individual results n = number of measurements ¥S; = The summation of all significant
‘ estimated errors.

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

Instrument Analysis: 1003 * 4 pg/mlL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3163.

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

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

o Al 0.030 M Dy <0.00060 0 Li <0.000030 M Pr <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.020 M Tb <0.000030
M As <0.0010 M Eu <0.00030 0O Mg 0.0010 M Rh <0.0010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 i Hg M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0040 M Ti <0.0050
M Cd <0.00030 M Hf  0.00037 0 Ni <0.10 M Se <0.010 s W
O Ca 0.00086 M Ho <0.000050 M Nb <0.00080 n Si M U <0.00020
M Ce <0.00050 M In <0.0010 n Os M Ag <0.00020 M <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na 0.047 M Yb <0.00010
M Cr <0.00050 i Fe i P M Sr  <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M 2Zn 0.031
M Cu <0.00060 M Pb <0.00030 0 K 0.028 M Ta <0.010 M Zr 0.0026
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): 1.006 g/mL (over)
Inorganic Ventures, Inc. £ )R e
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 + FAX (732) 901-1903 162003
Technical Support; 800-569-6799




CUSTOM-GRADE SOLUTION

Catalog Number: CGY1-1 and CGY1-5

Lot Number: T-YO01085

Starting Material:
Starting Material Purity:
Starting Material Lot No:

CERTIFIED CONCENTRATION: 999 +

Certificate of Analysis v

010129

1000 pg/mL Yttrium in 1.4% HNO, (abs)

INORGANIC LAES/RADCHEM LAES

DATE RECEIVED: ____0B/R3/od______
V.o DATE EXFIRED: ____ 01 /0\) 303
203 FENED: o a
99.999% DATE OFENED: _____ O 3/ elo

INORG: __3:54____FO:_F¥s5043___

Y-0-5-9503201

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 (x) = E__X i
x; = individual results

(x) = mean

Classical Wet Assay: 999 + 2 wg/miL

Uncertainty (£} =_ZU_E_S£]1_/2

(n) 1%

n = number of measurements ¥S, = The summation of all significant

estimated errors.

Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 996 + 3 gg/mL

Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3167a.

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence

interval.
accuracy of this CRM.

Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the

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

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

O Al 0.00021 M Dy <0.0060
M Sb <0.00050 M Er  <0.0050
M As <0.010 M Eu <0.0030
M Ba <0.010 M Gd <0.0010
M Be <0.00050 M Ga <0.0010
M Bi <0.00040 M Ge <0.0060
0O B <0.00014 M Au <0.0030
M Cd <0.0030 M Hf <0.0020
0 Ca 0.00014 M Ho <0.00050
M Ce <0.0050 M In <0.010

M Cs <0.00030 M Ir  <0.0050
M Cr <0.0050 O Fe 0.0015
M Co <0.0030 M La <0.00050
M Cu <0.0060 M Pb <0.0030

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL
QA JF Rev.0415020N

O - checked by ICP-OES

Technical Support: 800-569-6799

Inoranic Vetures, Inc.

195 Lehigh Avenue e Suite 4 ¢ Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903

M L <0.010 M Pr <0.00030 M Te <0.030

0O Lu <0.000020 M Re <0.0010 M Tb <0.00030
8 Mg <0.000030 M Rh <0.0010 M TI <0.0010
0 Mn <0.000020 M Rb <0.0010 M Th <0.0010
O Hg <0.020 M Ru <0.0020 M Tm <0.00040
M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
M Nd <0.0020 0 Sc  0.00024 M Ti <0.050

M N <0.080 M Se <0.0080 M W <0.010

M Nb <0.00050 o si 0.000077 M U <0.0020
n Os M Ag <0.0020 0 V <0.00080
0 Pd <0.10 O Na <0.050 M Yb <0.0010
0 P <0.070 M Sr  <0.00050 s Y

M Pt <0.0020 0 S <0.043 M Zn <0.020

0 K <0.10 M Ta <0.0070 O Zr <0.00070

i - spectral interference n - not checked for s - solution standard element

(over)

Gt

Quality Assurance Manager




CUSTOM-GRADE SOLUTION 1000 pg/mL Zirconium inH,0tr. HF . N0, 010130

Catalog Number: CGZR1-1 and CGZR1-6
This standard should not be prepared or stored in glass.

Lot Number: S-ZR01051

Starting Material: Zirconium Metal
Starting Material Purity: 99.999%

Starting Material Lot No: . SP4811A i 3398 :______ tfj‘ /° ?—} —
CERTIFIED CONCENTRATION: 995 + 6 yg/mL

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

Certified Value (%) = ) X, Uncertainty (£) = 2“25 N g
(n)uz (n)1l2

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

Instrument Analysis: 995 + 6 ug/mlL
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3169

Calculated Value: 1000 pg/mL (For informational purposes)
Method: Calculated based on starting material.

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

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

o Al 0.055 M Dy <0.012 0 Li <0.000030 M Pr <0.00059 M Te <0.059

M Sb 0.00017 M Er <0.0098 M Lu <0.00079 M Re <0.0020 M Tb <0.00059
M As <0.020 M Eu <0.0059 0 Mg <0.000030 M Rh <0.0020 M Tl <0.0020
M Ba 0.013 M Gd <0.0020 O Mn 0.0020. M Rb <0.0020 M Th <0.0020
0O Be <0.10 M Ga <0.0020 O Hg <«0.01% M Ru <0.0040 M Tm <0.00079
M Bi <0.00079 M Ge <0.012 0 Mo <0.10 M Sm <0.0020 M Sn 0.0011
o B i M Au <0.0059 M Nd <0.0040 O Sc <0.00016 o Ti 0.0031
QO Cd <0.0063 M Hf 0.087 O Ni 0.014 M Se <0.016 M W 0.0016
0O Ca 0.0020 M Ho <0.00098 O Nb i o Si i ‘ M U 0.00040
M Ce <0.0098 M In <0.020 n Os 0 Ag i MV 0.0016
M Cs <0.00059 M Ir <0.0098 O Pd i O Na 0.041 M Yb <0.0020
Q Cr 0.034 O Fe 0.45 Q0 P <0.0048 M Sr <0.00098 Q0 Y <0.0010
M Co <0.0058 M La <0.00098 M Pt <0.0040 0o s i Q Zn 0.0057
M Cu 0.013 M Pb <0.0059 0 K 0.013 M Ta 0.0011 s ZIr

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.000 g/mL

QA:KL aev.ce170108 (over)

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager —
Orders: 800-669-6799 « FAX (732) 901-1903 —alalas

A
Technical Support: 800-569-6799 152003




CUSTOM-GRADE SOLUTION 1000 pg/mL Cadmium in 2% HNO, (abs) (10131

Catalog Number: CGCD1-1, CGCD1-2 and CGCD1-5
: __7/]3/0}: ,.,_%-_,
_ Yo, . LT

Lot Number: T-CD01123

Starting Material: Cadmium Metal % / ‘{ i&
Starting Material Purity: 99.999% , 539._- ~tlLk ,;:32 SYTT
Starting Material Lot No: F25B03 reres QO T 2T

CERTIFIED CONCENTRATION: 1001 + 3 yg/mL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = 2 x Uncertainty (£) =_2[(2s )21'?
n (n)‘IIZ
(%) = mean x; = individual resuits n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1001 + 3 wpg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

instrument Analysis: 994 + 4 ug/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3108.

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

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

0 Al <0.04 M Dy <0.0006 M Li <0.001 M Pr <0.00003 M Te <0.008
M Sb <0.00005 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 M Rh <0.0001 M TI <0.0001
M Ba <0.001 M Gd <0.0001 M Mn <0.0006 M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg i M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo <0.0002 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005
s Cd M Hf <0.0002 0O Ni <0.05 O Se <04 M W <0.001
0 Ca <0.02 M Ho <0.00005 M Nb <0.00005 0O Si <«0.02 M U <0.0002
M Ce <0.0005 M In 0.0059 n Os M Ag <0.002 M V <0.0002
M Cs <0.00003 M Ir <0.0005 M Pd <0.05 O Na <0.09 M Yb <0.0001
M Cr <0.0005 0 Fe <0.05 O P <«0.05 M Sr <0.00005 M Y <0.004
M Co <0.0003 M La <0.00005 M Pt «<0.0002 n S M 2Zn 0.0022
M Cu <0.0006 M Pb <0.0003 n K M- Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.014 g/mL
QA:KL aw.or180208
{over)
Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 » FAX (732) 901-1903 1 ,'E 2 003
Technical Support: 800-569-6799
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Certificate of Analysgis V

CUSTOM-GRADE SOLUTION 1000 pgimL Cobalt in 2% Hno by~ 010132
Catalog Number: CGCO1-1, CGCO1-2 and CGCO1-5

Lot Number: S-CO01113

Starting Material: Cobalt Metal
Starting Material Purity: 99.997%
Starting Material Lot No: 22738

CERTIFIED VALUE: 993 yg/mL

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

Classical Wet Assay: 997 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

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

Instrument Analysis: 988 pg/mlL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3113

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

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN ug/mlL:

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

0 Al <0.0002 M Dy <0.0006 O L <0.000002 M Pr <0.00003 M Te <0.003
M Sb <0.00005 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.8 M Eu <0.0003 M Mg <0.003 M Rh <0.0001 0O T <0.02
M Ba <0.001 M Gd <0.0001 M  Mn <0.0004 M Rb <0.0001 M Th <0.0001
M Be <0.00005 0 Ga <0.001 O Hg <0.04 M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo <0.0002 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 o Ti <0.001
M Cd <0.0003 M Hf <0.0002 O Ni 0.0007 0 Se <0.04 M W <0.001
0 Ca 0.03 M Ho <0.00005 M Nb <0.00005 o Si 0.0009 M U <0.0002
M Ce <0.0005 0O In <0.001 n Os M Ag <0.0002 M <0.0002
0 Cs <0.002 M Ir <0.0005 M Pd <0.0005 O Na <0.002 M Yb <0.0001
o Cr 0.0003 0 'Fe <0.002 0 P <0.03 M Sr <0.00005 M Y <0.004
s Co M La <0.00005 M Pt <0.0002 0O s 0.009 O Zn 0.0003
M Cu <0.0006 M Pb <0.0003 0 K 0.004 M Ta <0.0007 M 2Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.015 g/mL
QA:KL nev.0s1001800
{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 + Lakewood, NJ 08701 Quality Assurance Manager Expires: EY|

Orders: 800-669-6799 « FAX (732) 901-1903 l & 2 003

Technical Support; 800-569-6799




Certificate of Analygis

CU§T-°(§RADE SOLUTION 1000 pg/mL Mlanganese in 2% HNO, (abs)

Catalog Number: CGMN1-1, CGMN1-2, and CGMN1-5 O 1 OI 3 3
. INORGANIC LABS/EADCHEM LABS
Lot Number: T-MN02033 BATE RECEIUEDe e loa s
Starting Material: Manganese Metal DATE EXF:IF':ED: Q&,ZGLLQ.(I)_"L _____
Starting Material Purity: 99.998% DATE OFENED:_____ WALV AN
Starting Material Lot No: 21563 INORG: __ 293\ _FO: _ESQQT3___

CERTIFIED CONCENTRATION: 1004 + 3 uyg/mL

The Certified Value is the wet assay value. The following equations are used in the calculation of the certified value and the

uncertainty:
Certified Value (%) = Y x ; Uncertainty (+) = 2|§Es 322
n (n)'IIZ
(X} = mean x; = individual results n = number of measurements ¥'S; = The summation of all significant

estimated errors.

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

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

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

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

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

M Al <0.00090 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 0.0040 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 s Mn M Rb <0.00010 M Th <0.00010
M Be <0.000050 i Ga O Hg <0.030 M  Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo 0.00024 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 O Ni <0.050 0O Se <0.40 M W <0.0010
0 Ca <«<o0.010 M Ho <0.000050 M Nb <0.000050 0O Si <0.020 M U <0.00020
M Ce <0.00050 i In n Os M Ag <0.00020 i Vv

M Cs <0.000030 M ir <0.00050 M Pd <0.00050 0O Na <0.090 M Yb <0.00010
M Cr <0.00050 i Fe i P M Sr <0.000050 M Y <0.0040
0 Co <0.050 M La <0.000050 M Pt <0.00020 n S M Zn <0.0020
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22c: 1.015 g/mL (over)

QA:KL rwv.00220208

Inorganic Venturs, Inc.

195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799  FAX (732) 901-1903 15
Technical Support: 800-569-6799 6




Certificate of Analysgisg V

CUSTOM-GRADE SOLUTION 1000 pg/mL Vanadium in 1.4% Hno, abss 010134
Catalog Number: CGV1-1, CGV1-2 and CGV1-5

Lot Number: S-QV01080
INORGANIC LARS/FRADCHEM LAES

Starting Material: Vanadium Pentoxide DATE RECEIVED: ___\o/23/0R3 . _._._

Starting Material Purity: 99.999% DATE EXFIRED: ____N/0MA003A __ .

Starting Material Lot No: 46 DATE OFENED: __ 10/3>djaa.
INDRG: __2TH0_ FO: __FSQ057_.__

CERTIFIED VALUE: 995 ug/mL

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

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

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

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

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

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN ug/ml:

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

M Al 0.0095 M Dy <0.0006 M L <0.001 M Pr <0.00003 M Te <0.003
M Sb 0.042 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 M Mg 0.0089 M Rh <0.0001 M TI <0.0001
M Ba <0.001 M Gd <0.0001 O Mn i M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg i M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo 0.016 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au -<0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 0O Ni <0.05 0O Se <04 M W 0.00055
0 Ca <0.01 M Ho <0.00005 M Nb  0.00024 0 Si <0.03 M U 0.0011
M Ce <0.0005 0O In <0.07 n Os M Ag 0.00044 s V
M Cs <0.00003 M Ir <0.0005 M Pd <0.0005 0O Na <0.09 M Yb <0.0001
0 Cr <0.02 O Fe <0.05 o P i M Sr <0.00005 M Y <0.004
0 Co <0.05 M La <0.00005 M Pt <0.0002 n S M Zn 0.0041
M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M 2Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.013 g/mL
QA :KLnev.ot100208

{over)

SR Aoie

Quality Assurance Manager

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799
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Certificate of Analysisg V

CUSTOM-GRADE SOLUTION 1000 pg/mL Zing in 1.4% HNO, (abs)
Catalog Number: CGZN1-1, CGZN1-2, and CGZN1-5 O I O 1 3 5

Lot Number: T-ZNQO2015

Starting Material: Zinc Metal 0 T T LT e
Starting Material Purity: 09.999% Ui T TR
Starting Material Lot No: J17L26 __35_61___._

CERTIFIED CONCENTRATION: 1007 + 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 X, Uncertainty (£) = ZMEs o
n (n)wz
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1007 + 2 pyg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

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

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

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

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

0 Al <0.0020 M Dy <«<0.025 O u 0.0000050 M Pr <0.0013 M Te <0.13

M Sb <0.0021 M Er <0.021 M Lu <0.0017 M . Re <0.0041 M Tb <0.0013
M As <0.041 M Eu <«<0.013 O Mg 0.00011 M Rh <0.0041 M T <0.0041
M Ba <0.041 M Gd <0.0041 M Mn <0.017 M Rb <0.0041 M Th <0.0041
M Be <0.0021 M Ga <0.0041 O Hg <0.010 M Ru <0.0082 M Tm <0.0017
M 'Bi <0.0017 M Ge <0.025 M Mo <0.0082 M Sm <0.0041 M Sn <0.021
O B 0.00015 M Au <0.013 M Nd <0.0082 M Sc <0.041 M Ti <0.21

M Cd <0.013 M Hf <0.0082 O Ni 0.000085 M Se <0.033 M W <0.041
0 Ca 0.00022 M Ho <0.0021 M Nb <0.0021 0 Si <0.0040 M U <0.0082
M Ce <0.021 M In <0.041 n Os M Ag <0.0082 M V <0.0082
M Cs <0.0013 M Ir <0.021 M Pd <0.021 O Na 0.00055 M Yb <0.0041
0 Cr <0.0010 O Fe  0.000045 O P <0.0030 M Sr <0.0021 M Y <0417

M Co <0.013 M La <0.0021 M Pt <0.0082 0 S <0.020 s 2Zn

0 Cu <0.00050 M Pb <0.013 0 K 0.00018 M Ta <0.029 M Zr <0.021
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 21°c): 1.011 g/mL

QA:KL nev.08170208

Inorganic Ventures, Inc.

195 Lehigh Avenue  Suite 4  Lakewood, NJ 08701 © Qualty Assurance Manager 182003
. G -

Orders: 800-669-6799 = FAX (732) 901-1903
Technical Support: 800-569-6799
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CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, (abs)
Catalog Number: CGAG1-1, CGAG1-2 and CGAG1-5

Lot Number: T-AG02013 INORGANIC LARS/FEADCHEM LARS
DATE RECEIVED: ___03/3nfoa
Starting Material: Silver Metal DATE EXFIRED: ____ (OQ/00 /3003
Starting Material Purity: 99.999% DATE OFENED:___ ¢ OB/
Starting Material Lot No: F15102 INORG: __ %583 ___ FO:__T853042 _

CERTIFIED CONCENTRATION: 996 + 3 yg/mL

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

Certified Value (%) = 2 x , Uncertainty (£) =_2((Xs )22
n (n)1/2
{x) = mean x; = individual results n = number of measurements ¥YS; = The summation of all significant

estimated errors.

Classical Wet Assay: 998 + 3 yg/mL
Method: Volhard Titration vs NIST SRM 999a Potassium Chloride

Instrument Analysis: 996 + 3 pyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3151,

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

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

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

M Al <0.0009 M Dy <0.0006 M L <0.001 M Pr <0.00003 M Te <0.003

M Sb 0.0006 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb 0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 n Rh M T <0.0001
M Ba <0.001 M Gd <0.0001 M Mn <0.0004 M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg <0.02 n  Ru M Tm <0.00004
M Bi 0.0007 M Ge 0.001 M Mo <0.0002 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005

0 C€d <0.01 M Hf <0.0002 O Ni <0.05 O Se <04 M W <0.001

0 Ca <0.01 M Ho <0.00005 M Nb <0.00005 0O Si <0.02 M U <0.0002
M Ce <0.0005 Q0 In <0.03 n Os s Ag M V <0.0002
M Cs <0.00003 M Ir <0.0005 n Pd O Na <0.09 M Yb <0.0001
M Cr <0.002 O Fe <0.05 0 P <0.05 M Sr <0.00005 M Y <0.004
M Co <0.0003 M La <0.00005 M Pt <0.0002 n S M 2Zn 0.006

M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

1.025 g/mL {over)

o

ANALYZED DENSITY OF SOLUTION {measured at 22°C).

- . R R
Inorganic Ventures, Inc. 2R oines
195 Lehigh Avenue ¢ Suite 4 ¢ Lakewood, NJ 08701

Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903 bmm \

i /r_‘?
Technical Support: 800-569-6799 . pLUUJ




@eftlfttatt of Analysgis v

CUS1"0M GRADE SOLUTION 1000 pg/mL Arsenic in 1.4% HNO, (abs)

Catalog Number: CGAS1-1, CGAS1-2 and CGAS1-5 010137
Lot Number: T-AS02019 INORGANIC LARS/RADCHEM LAES
DATE RECEIVED: _g,/0g/h
DATE EXFIRED: do/a1lame 7~ -
Starting Material: Arsenic Metal D;\TE Lﬁggéggn‘ 69/—4/ RH.-.... . Qg_
Starting Material Purity: 99.999% INOFE:  3&° '03_..__9__5 _____
Starting Material Lot No: 23014 e S Y A FO: £5203/ __

CERTIFIED CONCENTRATION: 1006 + 3 yg/mL

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

Certified Value (%) = E X Uncertainty (£) = ZHEs 3212
n (n)1/2
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

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

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

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

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

o Al 0.00030 M Dy <0.012 O Li <0.000020 M Pr <0.00060 M Te <0.060
0 Sb <0.010 M Er <0.010 M Lu <0.00080 Q Re <0.010 M Tb <0.00060
s As M Eu <0.0060 O Mg <0.000030 M Rh <0.0020 M TI <0.0020
M Ba <0.020 M Gd <0.0020 0O Mn <0.000030 M Rb <0.0020 M Th <0.0020
M Be <0.0010 M Ga <0.0020 0O Hg <0.012 M Ru <0.0040 M Tm <0.00080
M Bi <0.00080 M Ge <0.012 M Mo <0.0040 M Sm <0.0020 0O Sn 0.00053
0 B <«0.012 M Au <0.0060 M Nd <0.0040 M Sc <«<0.020 M Ti <0.10
M Cd <0.0060 M Hf <0.0040 M Ni <0.016 M Se <0.016 M W <0.020
0O Ca <0.0015 M Ho <0.0010 0O Nb <0.0020 o sSi 0.0077 M U <0.0040
M Ce <0.010 M In <0.020 n Os M Ag <0.0040 M V <0.0040
M Cs <0.00060 M Ir <0.010 M Pd <0.010 O Na 0.00096 M Yb <0.0020
M Cr <0.010 0 Fe <0.0011 0O P <0.0026 M Sr <0.0010 M Y <0.080
M Co <0.0060 M La <0.0010 M Pt <0.0040 [ <0.025 O Zn 0.00019
M Cu <0.012 M Pb <0.0060 o K 0.00096 M Ta <0.014 M Zr <0.010
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL
QA:KSL rev.0812020n

{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager m
Orders: 800-669-6799 « FAX (732) 901-1903 IE 200 4
Technical Support: 800-569-6799




Certificate of Analpsgis V

CUSTOM-GRADE SOLUTION 1000 pg/mL Lead in 0.35% HNO, (abs)

Catalog Number: CGPB1-1, CGPB1-2 and CGPB1-5 O 1 O 1 3 8
Lot Number: T-PB02110 INORSGANIC LABRS/RADCHEM LAES
DATE RECEIVED: ____i0/338 . ____
Starting Material: Lead Nitrate DATE EXFIRED: ____ n/ey/eesy
Starting Material Purity: 99.995% DATE OFENED: IQ./.S?D_IOQ _____
Starting Material Lot No: 22150 INOFG: 3735__"'";.0: _Fé'g(—‘)_S'[_

CERTIFIED CONCENTRATION: 1004 + 2 pyg/mlL

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

Certified Value () = 2 x Uncertainty (2] = 2((Xs )72
n (n)|/2
(%) = mean x; = individual results n = number of measurements Y'S, = The summation of all significan

estimated errors.

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

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

The independent samples t-test was used to determine If there is agreement between the above assay methods at the 95% confidence interval. Both
methods were compared and showed agreement within the stated 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 <0.040 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 <0.020 M T <0.0050
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.090 M Ru <0.00020 M Tm <0.000040
M B <0.0010 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.020 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 O Ni <0.050 0 Se <0.40 ‘M W  <0.0010
0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 0 In <0.030 n Os i Na M V  <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 M Sr  0.00034 M Yb <0.00010
M Cr <0.00050 O Fe <0.050 0 P <0.050 n s M Y <0.0040
M Co <0.00030 M Lla <0.000050 M Pt <0.00020 M Ta <0.00070 M Zn <0.0020
M Cu <0.00080 s Pb n K M Zr 0.00120
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL (over)
QA:KSL aev.0s1702sm8
Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903 Savnnn~
Technical Support: 800-569-6799 svibud




g Certificate of @nalpsis V

CUSTOM-GRADE SOLUTION 1000 pg/mL Antimony in 0.7% HNO, (abs) / 3% Qa]:aﬂelﬁlﬁ

Catalog Number: CGSB1-1, CGSB1-2 and CGSB1-5

Lot Number: T-SB02072

-7/Rjes ______
Starting Material: Antimony Metal S --***3" ~Q~L[Q—3~——---v—~—~
Starting Material Purity: 99.995% e e TAIS[0
Starting Material Lot No: E14H25 e JJASe3 . __ESNISY

CERTIFIED CONCENTRATION: 993 + 2 ug/mL

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

Certified Value (x) = 2 x , Uncertainty () =_2(Xs 42"
n (n)1l2
(%) = mean x; = individual results n = number of measurements TS, = The summation of all significant

estimated errors.

Calculated Value: 1001 pg/ml
Method: Calculated, based on starting material.

Instrument Analysis: 993 + 2 yg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3102a.

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

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

M Al <0.0050 M Dy <0.00060 M Li <0.0010 M Pr <0.000030 n Te
s Sb M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M T 0.00030
0 Ba <0.020 M Gd <0.00010 M Mn 0.0080 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 0O Hg <0.030 M Ru <0.00020 M Tm <0.000040
M Bi 0.00070 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 n  Sn
M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 O Ni <0.050 0O Se <0.40 M W <0.0010
0 Ca <0.020 M Ho <0.000050 M Nb <0.000050 0O Si <0.020 M U <0.00020
M Ce 0.0018 0 In <0.030 n Os M Ag <0.00020 M <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr 0.031 0O Fe <0.050 0O P <0.050 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.040 M Pt <0.00020 n S M Zn <0.0020
M Cu 0.0016 M Pb 0.0011 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.021 g/mL

(over)

QA:KL aw.03130208

Inorganic Ventures, Inc.

195 Lehigh Avenue  Suite 4 » Lakewood, NJ 08701

Quality Assurance Manager Expires: ]
Orders: 800-669-6799 * FAX (732) 901-1903 xpires: 15
Technical Support: 800-569-6799 £2003
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CUSTOM-GRADE SOLUTION 1000 pg/mL Selenium in 1.4% HNO, (abs) 010140
Catalog Number: CGSE1-1, CGSE1-2 and CGSE1-5

. INORGANIC LARS/READCHEM LARS
Lot Number: T-SE01098 DATE RECEIVED: ___9§Z:Q.&£Q§. ________
: . . DATE EXFIRED: 03/01 /3003
Starting Material: Selenium Metal ) et o e
Starting_Material Purity: 99.998% DATE OFENED: _____J C -3./3@.(9_3 _______
Starting Material Lot No: A09CO8 INORG: __ X3S _FO:__TSCH

CERTIFIED CONCENTRATION: 996 + 4 yg/mL

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

Certified Value (%) = Z X; Uncertainty (+) = 2“25 221"
' n (n)uz
(%} = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Calculated Value: 1005 yg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 996 + 4 yg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3149,

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

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

0 Al <0.04 M Dy <0.0006 M Li <0.001 M Pr <0.00003 M Te <0.003
M Sb <0.00005 M Er <0.0005 M W <0.00004 M Re <0.0001 M Tb <0.00003
M As 0.004 M Eu <0.0003 M" Mg <0.003 M Rh <0.0001 M TI <0.0001
M Ba <0.001 M Gd <0.0001 M Mn 0.0008 M Rb 0.0002 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg <0.02 M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo 0.0024 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 0O Ni <0.05 s Se M W 0.0042
0 Ca <0.01 M Ho <0.00005 M Nb <0.03 0 Si <0.02 .M U <0.0002
M Ce <0.0005 M In <0.0001 n Os M Ag <0.0002 M V 0.0012
M Cs <0.00003 M Ir <0.0005 M Pd <0.0005 0O Na <0.09 M Yb <0.0001
M Cr <0.0005 0O Fe <0.05 0O P <0.05 M Sr <0.00005 M Y <0.004
M Co <0.0003 M La <0.00005 M Pt <0.0002 n S M 2n 0.0032
M Cu 0.0035 M Pb <0.0003 M K <0.02 M Ta <0.0007 M Zr <0.004
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL
QA:KSL rev.03250208

{over)

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

Technical Support: 800-569-6799 Ly
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CUSTOM GRADE SOLUTION 1000 wg/mL Thallium in 0.5% HNO, (abs)
Catalog Number: CGTL1-1, CGTL1-2 and CGTL1-5 010141

G RaD i LARS
Lot Number: T-TLO1075 ITNORGANIC LARS/FRaDIHEM
DATE RECEIVED: _ o\vhelod .
DATE EXFIRED: ____qg/ov/3ocy

::a::!ng Ma:eria::P . ;gagigu;/Nitrate DATE OFENED: o\ Jlelon
arting Material Purity: . b S T— ‘ FO: ESaoTA
Starting Material Lot No: 59001 INORE: __ Q3 _..-FO: _ES

CERTIFIED CONCENTRATION: 997 + 1 yg/mL

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

Certified Value (%) = 2 x, Uncertainty {+) =_2[(2s )21'2
n (n)lll
(X) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant .

estimated errors.

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

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

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

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

0 Al <0.040 M Dy <0.00060 M Li <0.0010 M Pr <0.000030 M Te <0.0030
M Sb 0.000080 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 s Ti
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 QO Hg i M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M  Sm <0.00010 M Sn 0.00060
0O B <0.020 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd  0.00080 M Hf 0.0010 O Ni <0.050 O Se <0.40 M W <0.0010
Q0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 O Si <0.020 M U <0.00020
M Ce <0.00050 O In i o Os M Ag <0.00020 M V <0.00020
M GCs 0.00010 M Ir <0.00050 M Pd <0.00050 Q Na <0.090 M Yb <0.00010
M Cr <0.00050 0 Fe <0.050 o P i M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn 0.015
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL
QA:KL nev.0n140208
{over)
L]

Inorganic Ventures, Inc.

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

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

Technical Support; 800-569-6799 122000 |
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' Certificate of Analpsis

CUSTENI-GRADE SOLUTION 1000 pg/mL Boron in H,0
Catalog Number: CGB1-1, CGB1-2 and CGB1-5

010142

Lot Number: T-B02038 INORIZANIC LARS/RADCHEM LAES
DATE RECEIVED: ___ OAX QA ___
Starting Material: H,BO, DATE EXFIFED: ___ oxjov/acen
Starting Material Purity: 99.999% DATE' _.DFENED- ______ 0 /13403
Starting Material Lot No: S-B02032 INORG: __2958 __ _FO:_FS0e0

CERTIFIED CONCENTRATION: 1001 + 3 yg/mL
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and the
uncertainty:

Certified Value (%) = 3 x ; Uncertainty (£} = 2[(25 32
n (n)1/2
(X} = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

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

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

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

O Al <0.00090 M Dy <0.0060 0 Li <0.000024 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 O Mg <0.000060 M Rh <0.0010 M TI <0.0010
0 Ba <0.00010 M Gd <0.0010 Q0 Mn <0.000023 M Rb <0.0010 M Th <0.0010
0O Be <0.00017 O Ga <0.0016 O Hg <0.015 M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
s B M Au <0.0030 M Nd <0.0020 0O Sc <0.000023 M Ti <0.050
M Cd <0.0030 M Hf <0.0020 O Ni <0.0023 0 Se <0.0062 M W <0.010
0 Ca <0.000070 M Ho <0.00050 M Nb <0.00050 0 Si 0.00067 M U <0.0020
O Ce <0.0030 M In <0.010 n Os M Ag <0.0020 o Vv <0.00083
M Cs <0.00030 M I <0.0050 M Pd <0.0050 O Na <0.00010 M Yb <0.0010
M Cr <0.0050 O Fe <0.0011 o P <0.0025 M Sr <0.00050 M Y <0.040
0 Co <0.001 M La <0.00050 M Pt <0.0020 o s <0.10 0 2Zn <0.00019
M Cu <0.0060 M Pb <0.0030 0 K <0.0030 M Ta <0.0070 M 2Zr <0.0050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL
QA:KL nev.07310208
{over)
i LAk

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager F

Orders: 800-669-6799 » FAX (732) 901-1903 182004

Technical Support; 800-569-6799
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A s ertificate of Analysgig Edsa™
< ,‘.n"’f"h‘ A 4' ': (35 (()(3! _D
29995
CUSTOM-GRADE SOLUTION 1000 pg/mL Molybdenum in H,0 tr. NH,OH N
Catalog Number: CGMO1-1, CGMO1-2 and CGMO1-5 O 1 Oaag 3 ]
d>ua ﬁ

Lot Number: T-MOO0O1130 Loegd
— Y !:U |

Starting Material: Ammonium Molybdenum Oxide % lu_ ,:j s o
Starting Material Purity: 99.9943% :'_‘ 1 11 bl 3
Starting Material Lot No: 21410 o
Zi55Z

CERTIFIED CONCENTRATION: 997 + 3 ug/mL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = )3 X Uncertainty (%) = 2|(Es i
n (n)'I/Z
(%) = mean x; = individual results n = number of measurements ¥sS, = The summation of all significant

estimated errors.

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

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

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

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.99856% efficient for the removal of particles down to 0.3 um.

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

M Sb 0.0094 M Er <0.010 M Lu <0.00080 M Re <0.0020 M Tb <0.00060
M As <0.020 M Eu <0.0060 0 Mg <0.050 M Rh <0.0020 M TI <0.0020
M Ba <0.020 M Gd <0.0020 M Mn <0.0080 M Rb 0.025 M Th <0.0020
M Be <0.0010 M Ga <0.0020 i Hg M Ru <0.0040 M Tm <0.00080
M Bi <0.00080 M Ge <«0.012 s Mo M Sm <0.0020 M Sn <0.010

Q0 B <0.50 M Au <0.0060 O Nd <0.050 0 Sc <0.050 O Ti <0.0050
0 Cd <0.50 M Hf <0.0040 M Ni <0.016 M Se <0.016 M W 0.056*
O Ca 0.00026 M Ho <0.0010 O Nb <0.10 0 Si <0.10 M U <0.0040
0 Ce <0.050 M In 0.0024 n Os M Ag <0.0040 M V <0.0040
M Cs <0.00060 M I <0.010 M Pd <0.010 O Na <0.10 M Yb <0.0020
M Cr <0.010 0O Fe <0.50 i P M Sr <0.0010 M Y <0.080
M Co <0.0060 M La <0.0010 M Pt <0.0040 i S M 2Zn <0.040
M Cu <0.012 M Pb < 0.0060 0 K 0.0098 M Ta <0.014 M Zr <0.010

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

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

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

QA:KL rev.07310208

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

Orders: 800-669-6799 » FAX (732) 901-1903
Technical Support: 800-569-6799 - 1 ol
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CU§M—GRADE SOLUTION

Catalog Number: CGP1-1, CGP1-2 and CGP1-5

1000 pg/mL Phosphorus in H,0

@ettlfttate of gna[pztz

010111

, INDESANTE LAES/FADCHEM LA
Lot Number: T-PO1118 DATE RECEIVED: _ gy d“?r 413 LAERS
Starting Material: Phosphoric Acid DATE EXPIRED: _..m.hé‘;). Q/m aﬂ'("j"‘;,""‘““ —
Starting Material Purity: 99.999% DATE OFEMED: _ 0. . . e
Starting Material Lot No: J18804 TN 3_24[- i“ - -;%«3277 _____

CERTIFIED"CONCENTRATION: 1004 +

2 pg/mL

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

Certified Value (x)

=&.i

(x) = mean x; = individual results

Classical Wet Assay: 1004 + 2 pg/mL

n =

Method: Acidimetric Titration vs NIST SRM 84k KHP.

Instrument Analysis: 1000 + 3 yg/mL

Uncertainty () =__2_[LZ__§_.L211_/_2

number of measurements

(n) 1/2

¥S, = The summation of all significant
estimated errors.

Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3139a.

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

CRM.

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

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

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

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

QA:KL rev.1220020%

i - spectral interference

0 Al <0.040 M. Dy <0.00060 M Li <0.0010 M Pr <0.000030 M Te <0.0030
M Sb  0.012 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 M  Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga 0.00070 o Hg <0.020 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 n Sc n T

M Cd <0.00030 M Hf <0.00020 O Ni <0.050 O Se <0.40 M W <0.0010
0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 O Si  <0.020 M U <0.00020
M Ce <0.00050 M In <0.030 n Os M Ag <0.00020 M V  <0.00020
M Cs <0.000030 M Ir  <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 0 Fe <0.050 s P M Sr  <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M 2Zn  0.0035
M Cu 0.080 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050

n - not checked for s - solution standard element

(over)

Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4 « Lakewood, NJ 08701
Orders: 800-669-6799 » FAX (732) 901-1903 (
Technical Support: 800-569-6799 152008

Quality Assurance Manager




Certificate of Analygis v

, 010145
CUSTOM-GRADE SOLUTION 1000 pg/mL Silicon in H,0 tr HNO, tr HF

Catalog Number: CGSI1-1, CGSI1-2, and CGSI1-5 This standard should not be prepared or stored in glass.

Lot Number: T-S102076

Starting Material: Si0,
Starting Material Purity: 99.999%
Starting Material Lot No: C05310C

CERTIFIED CONCENTRATION: 996 + 3 pyg/mL

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

Certified Value (%) = X x ; Uncertainty () = ZHES 32
n (n)‘IIZ
{x) = mean x; = individual results n = number of measurements ¥S, = The summation of ail significant

estimated errors.

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

Instrument Analysis: 996 + 3 yg/mL (Average of 2 runs}
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3150.

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 Cilean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um .

o Al 0.030 - 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 o Mg <0.010 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.030 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm  <0.00010 M Sn <0.00050
n B M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 O Ni <0.050 i Se M W <0.0010
-0 Ca <0.010 M Ho <0.000050 M Nb <0.000050e s Si M U <0.00020
M Ce <0.00050 0 In <0.070 n Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 0O Fe <0.050 i P M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn <0.0020
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL
QA:KL nw.0312027s

" (over)

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

Technical Support: 800-569-6799 1
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Certificate of Analygis

CUéfOM-GRADE SOLUTION 1000 pg/mL Titanium in 1.4% 91\’09(2::3 ﬁ HF

Catalog Number: CGTI1-1, CGTI1-2 and CGTI1-6 This standard should not be prepared or stored in glass.
Lot Number: T-TI02039 INDRGANIC LAES/RADCHEM LAES
DATE RECEIVED:
Starting Material: Titanium Metal DATE EXFIRED:
Starting Material Purity: 99.999% DATE OFENED: - Z
Starting Material Lot No: F29114 N
9 Mate INORG: __3 %}_-_f S Sdaéz,__

CERTIFIED CONCENTRATION: 1010 + 3 pyg/mL

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

Certified Value (%) = > x ; Uncertainty () = ZI(Es 232
n (n)112
{(x) = mean x; = individual results n = number of measurements Y'S, = The summation of all significant

estimated errors.

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

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

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

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

0 Al <0.010 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 0 Mg < 0.020 M Rh <0.00010 M Tl <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn 0.0020 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.050 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
O B <0.050 M  Au <0.00030 M Nd <0.00020 0O Sc <0.0020 s Ti
M Cd <0.00030 M Hf <0.00020 O Ni <0.050 0 Se <«0.40 M W <0.0010
0O Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.010 M U <0.00020
M Ce <0.00050 0O In <0.020 n  Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na 0.12 M Yb <0.00010
M Cr <0.00050 0O Fe <0.010 i P M Sr <0.000050 M Y <«0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 i s M Zn 0.19
0 Cu <0.040 M Pb <0.00030 n K 0.23 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.011 g/mL
QA:KL 00050208

(over)

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

Orders: 800-669-6799 » FAX (732) 901-1903 .Ezﬂ%ﬁj
Technical Support: 800-569-6799 H
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010147

Certificate of Analysgis

CUSTOM-GRADE SOLUTION 1000 pg/mL Strontium in 0.1% HNO, (abs)
Catalog Number: CGSR1-1, CGSR1-2 and CGSR1-5

4 a/qa e

Lot Number: S-SR01118
e B(OVRCO
Starting Material: SrCO, ’ .. Ihs/fod
Starting Material Purity: 99.998% S6C L ES0159
Starting Material Lot No: 22593

CERTIFIED VALUE: 997 pyg/mL

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

Classical Wet Assay: 997 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

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

instrument Analysis: 996 gyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3153a

Sufficient number of sample measurements were made to give a minimum relative precision of + 0.56% at the 95% confidence level.

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

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

M Al <0.0009 M Dy <0.0006 M L <0.001 M Pr <0.00003 M Te <0.003

M Sb 0.0006 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 M  Rh i M Tl 0.0001
M Ba 0.05 M Gd <0.0001 M Mn <0.0004 n Rb M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg <0.02 M Ru <0.0002 M Tm <0.00004
M Bi 0.00038 M Ge <0.0006 0O Mo <0.03 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005

M Cd <0.0003 M Hf <0.0002 O Ni i 0O Se <04 M W <0.001
0 Ca <0.01 M Ho <0.00005 n Nb 0 Si <0.02 M U <0.0002
M Ce <0.0005 0O In <0.03 n Os M Ag 0.0004 M V <0.0002
M Cs <0.00003 M Ir <0.0005 M Pd i O Na <0.09 M Yb <0.0001
M Cr 0.0015 O Fe <0.05 o P i s Sr n Y

M Co <0.0003 M La 0.00005 M Pt <0.0002 n S M Zn 0.013

0O Cu <0.04 M Pb <0.0003 n K n Ta n Zr

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.000 g/mL
QA:JF nevos2100k5L

{over)

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

Technical Support: 800-569-6799 182003

Quality Assurance Manager



Qter“t'ifitayte of Analysis V

CUSTOM-GRADE SOLUTION 1000 wg/mL Tin in H,0 tr. HF tr. HNO, 010148

Catalog Number: CGSN1-1, CGSN1-2, and CGSN1-5 This standard should not be prepared or stored in glass.

Lot Number: T-SNO1105 - o
Y /<Y LT I

Starting Material: Tin Metal Ce

Starting Material Purity: 99.999% o o —--————-71-11‘%@9 S—

Starting Material Lot No: H12H17 o S & 1. Y LY SR
1Y . L FESLINQL

CERTIFIED CONCENTRATION: 1008 + 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 () = 2 x, Uncertainty () =_2[(2s )7]'
n (n)1/2
(x) = mean x; = individual resuits n = number of measurements © }S, = The summation of all significant

estimated errors.

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

Instrument Analysis: 1008 + 5 yg/mL (Average of 2 runs}
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3161.

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

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

0 Al <0.00090 M Dy <0.00060 0 L <0.000020 M Pr <0.000030 0O Te <0.030
O Sb <0.0080 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 O Rh <0.050 M T <0.00010
0 Ba <0.000080 M Gd <0.00010 O Mn <0.00020 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.060 M Ru <0.00020 M Tm <0.000040
O Bi <0.050 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 s Sn
0 B <0.0020 0 Au <0.0020 M Nd <0.00020 0 Sc <0.00020 M Ti <0.0050
0 Cd <0.0020 M Hf <0.00020 O Ni <0.0080 O Se <0.50 M W <0.0010
0O Ca <0.00080 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
0 Ce <0.0030 0 In <0.020 n Os 0 Ag <0.050 M <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na 0.0011 M Yb <0.00010
0 Cr <0.0020 O Fe <0.050 0O P <0.030 M Sr <0.000050 M Y <0.0040
0 Co <0.0040 M La <0.000050 M Pt <0.00020 n S M Zn <0.0020
M Cu <0.00060 M Pb <0.00030 0O K <0.0060 M Ta <0.00070 0 Zr <0.0020
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL
QA:KSL aw.02210208

{over)

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 » FAX (732) 901-1903 EE?E?
Technical Support: 800-569-6799 2003




Certificate of Analysgig v

CUSTOM-GRADE SOLUTION 1000 pg/mL Bismuth in 3.5% HNO, (abs) 010149

Catalog Number: CGBI1-1 and CGBI1-5
INORGANIC LARS/RADC

Lot Number: T-BIO1087 DATE RECEIVED: _

DATE EXPIRED: __2J/ m——
Starting Material: Bismuth Metal PATE _DF’ENED: PP A&__:"___::'_‘:
Starting Material Purity: 99.999% INORG: __3¢dh FO:__ £ 50013
Starting Material Lot No: L13D09 T

CERTIFIED CONCENTRATION: 996 + 3 yg/mlL
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = X x, Uncertainty (£) =_2((2s J2]"
n (n)112
{x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Calculated Value: 1001 ug/mL
Method: Calculated, based on starting material.

Instrument Analysis: 996 + 3 ug/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP} vs NIST SRM 3106.

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

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

0 Al <0.020 M Dy <0.00060 M L <0.0010 M Pr <0.000030 M Te <0.0030

M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M Tl <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 0 Hg <0.15 M Ru <0.00020 M Tm <0.000040
s Bi M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.020 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M- Hf <0.00020 O Ni <0.010 O Se <0.20 M W <0.0010
0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 O In <0.030 n Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd 0.0020 O Na <«0.050 M Yb <0.00010
M Cr <0.00050 0 Fe <0.020 0 P <0.050 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn <0.0020
M Cu <0.00060 M Pb 0.020 n K M Ta <0.00070 M 2Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.027 g/mL

QA:KL ev.o3r40208 (Ovef)

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

Orders: 800-669-6799 » FAX (732) 901-1903 m
Technical Support: 800-569-6799 i
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Catalog Number: ICMIX2-100 Lot No.: 22-131AS € | E g ;

o 4o 0 e

Description: IC Instrument Check Standard 2 o
i e z e
Matrix: H,0 = -“2#8o
= Z i

S5 B3

S wg =

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a o : W W g
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be '5 =0
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. ,_Z_| g é g E

The CRM is prepared from high purity single ion 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 ION Chromatography:

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

Spex Reference Multi: Lot #1C6-77VY

- F 100 101 3183 :
Cr 200 199 3182 -

Br 400 395 3184

NO5 400 403 3185

HPO,2 600 591 3186

S04 400 401 3181

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.

© 2000 SPEX CertiPrep, Inc.
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SR0OUST NUMSER: 23£6527-300G ©0T NUMSER: 13308E1
C20DUC KAME: SODIUM HYDROGENCARBONATE, 99.7+%, ;
A.C.S. RERGENT ‘ »

TORMULA: NAHCO3 FORMULA WEIGHT: 84.01

ZPPELRANCE WHITE POWDER

TITRATION 100.3 % (WITH HCL)

ICP ASSAY CONFIRMS SODIUM COMPONENT

INSOLUSLE MATTER 0.001% *

CALCIUM 0.0050%

CHLORIDE 0.0014% *

IRON < 0.0001% * N

HEAVY METALS <5PPM (AS PB) * 1

POTASSIUM <0.0020 % * -

MAGNESIUM 0.00025%

AMMONIUM <SPPM  *

PHOSPHATE <0.001% *

CALCIUM, MAGNESIUM & 0.016% *

R203 PRECIPITATE

CONTINUED ON NEXT PAGE . )
ALDRICH CHEMICAL COMPANY

DAVID SWESSEL
JANUARY 5, 2001

Sigma-Algrich, inc. watrants that its progucts conform 10 the informanton contained
In this and other Sigma-Algrich publications. Purchaser must oetermine the
suitabiltty of the product(s) for their particuiar use. Addtional terms and conditions
may apply. Pisase see reverse side of the invoice of packing sip.

Algnch brand products are soid exclusively tnrough Sigma-Aldnch. inc.

Organics and Inorganics for Chemica! Synthesis.

....... e e e A mememeyre taem i Gaancs To~RROINOV AN Service
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SAN ANTONIO TX TEZSE

SRODUCT LAME: SODIUM CARBONATE,
o273

TITRARTION

L0OSS ON DRYING
ICP ASSRY
INSOLUBLEZ MATTER

AMMONIUM HYDROXIDE
PRECIPITATE

HLORZIDE
ZRON

HEEAVY METALS
POTASSIUM

MAGNESIUM AND CALCIUM
PRECIPITATE

NITROGEN COMPOUNDS

PHOSPHATE

CONTINUED ON NEXT PAGE

100.01%

(285 DEG

<0.002%

0.0007%

0.0004%

0.0007%

0.0006% *

ificate of Analysis

WHEITE GRANULAR POWDER
(WITH HCL)
REZS CELSIUS) *

{

CONFIRMS SODIUM COMPONENT

H20) *

ALDRICH CHEMICAL COMPANY
DAVID SWESSEL
JANUARY 5, 2001

Sigma-Aldrich, inc. warrants that nts products conform to the informanon contaned
in this ang other Sigma-Aldnch publications. Purchaser must determine Ihe
sunability of the product(s) for their paricular use. Agdnional terms and conditions
may apply. Please see reverse side of tne invoice or packing shp.

Algnch brand procucts are soid exclusively through Sigma-Aldnch, inc.

Organics and inorganics for Chemical Synthests.
Wa aro Mammitas on tho Qummees nf our Custamers throuch Science Tecnnology and Service
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FISHER SCIENTIFIC CHEMICAL DIVISION
One Reagent Lane, Fair Lawn, NJ 07410 01015?

ANALYTICAL CONTROL LABORATORY ANALYSIS

Name & Grade:

SODIUM NITRITE, A.C.S.

Catalog Number: 5347

Lot Number: 834669 Date of Testing/Mfg: 08/17/93
P.0./ Other Customer ID:

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

Test Unit Result
APPEARANCE PASS/FAIL PASS-YELLOW WHITE CRYSTALS
ASSAY % 98.8000
CALCIUM IN % % 0.0020
CHLORIDE b 3 0.0010
HEAVY METALS b3 0.0002
IDENTIFICATION PASS
INSOLUBLE MATTER % 0.0020
IRON % 0.00020
POTASSIUM % 0.00100
SULFATE (504} % 0.0020
Approved by: Frederick H. Turk, or Edgar E. Hess,
FL Analytical QA Supv. BPF Analytical QA Supv.
Date: 08/25/93 {Signed and dated original is on file)

NOTE: The data listed is valid for all package sizes of this lot of
product, expressed as a extension of the catalog number listed above.
If there are any questions with this certificate, please call

Steven P. Davis, Analytical QA Manager, at {(201) 703-3149.

Ref. No. 5347..934669.B1. ﬁocation: FL



010154

SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

Pipette Calibrations
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{Space provided for inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadshee! )

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

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

Eppendorf # } _True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (9) | Avg WI (@) T % of True Value
20 0.0199 0.0202 0.0201 0.020 100.33
ADJ200-A 100 0.1022 0.0998 0.0999 0.101 100.63
28 200 0.1996 0.2015 0.2015 0.201 100.43
20
ADJ200-B 100 Out of Tolerance - 20ul too low
28 200
20 0.0198 0.0199 0.0199 0.020 99.33
ADJ200-C 100 0.0980 0.0988 0.0898 0.096 95.53
34 200 0.1981 0.1982 0.1988 0.198 99.18
20 0.0201 0.0205 0.0202 ©0.020 101.33
ADJ200-D 100 0.0995 0.0997 0.0997 0.100 99.63
29 200 0.1999 0.1997 0.2003 0.200 99.98
20 0.0199 0.0198 0.0200 0.020 99.50
ADJ200-E 100 0.0996 0.0997 0.0999 0.100 99.73
30 200 0.1981 0.1985 0.1986 0.198 99.20
20 0.0198 0.0197 0.0198 0.020 98.83
ADJ200-G 100 0.0999 0.0998 0.1001 0.100 99.93
29 200 0.2006 0.2003 0.2001 0.200 100.17
20 T~ -
ADJ200 100 T ‘
200 ‘ TSN
20 ) T~ —— /
ADJ200 100 >
20 P - T~
ADJ200 100 — o o~
200

FRM-247a (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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Book/page: g2 024

SwRI Div. 01 - Inorganic l_.a_bo_ratpr_y Adjustable Pipette Verification Log

Balance #: _Lé;\

Thermometer #: Q\z O\

diH20 Temperature (C) _'ﬂo z 5 Q

Eppendorf # True Value (uL) [ 1% Reading (g) | 2™ Reading (g) [ 39 Reading (g)
20 0.0 \9Y | c)\(-»'z/az—ﬂ_a.@‘
ADJ200-A 100 01e22. | 0. 35¢ | o (954
200 Q. 1A9(, | o, 2oy |, y el
20 ! e
ADJ200-B 100 IMON ,%(- Seuce ]l
200
20 O.019¢ | 0.0\%% | p.0o\a5
ADJ200-C 100 OO0 | v ol O, 0%
200 01199 | o 1ag e | O, 10y
-i 20 (520 \ | 0025 &.020C
ADJ200-D 100 0.¢%s” | o OS5 F O.M5%F
o 200 QYN | 0, 99| o 2o0x
8 20 0.0\99 | 0.09Y | Q. 020
| |_ADJz00E 100 Q.03% | 0.09%F | o ove
200 0. 19%) [ o e S 3 %6
20 Q. 0\%K | p. o0t C.OI8¥
ADJ200-G 100 0.099% | O, 084¢ l C, 100\
8 200 O 206 | 0 2pew | 0. 2¢0)
20 —] —— —
F ADJ200 100 I | =
200 )
20 ! / /
ADJ200 100 W \b")"Jf
200 —SA\T I
20 — ’ I
ADJ20 100 - I |
200 e i l ]
Analyst: NA Date: 12~]6-0oL

Reviewed by: A A an/ e

FRM-244 (a) (Rev 2/Sept 02

Date: _4[ 7,/53

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

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

o

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 0.0998 0.0998 0.0993 0.100 99.63
ADJ1000-C 500 0.4930 0.4980 0.4921 0.494 98.87
34 1000 0.9890 0.9930 0.9971 0.993 99.30
100 0.0985 0.0999 0.0986 0.099 99.00
ADJ1000-D 500 0.4994 0.4961 0.4966 0.497 99.47
29 1000 0.9937 0.9924 0.9968 0.994 99.43
100 0.0980 0.0995 0.0998 0.099 99.10
ADJ1000-E 500 0.4922 0.4925 0.4929 0.493 98.51
27128 1000 0.9845 0.9848 0.9867 0.985 98.53
100 0.0989 0.0981 0.0977 0.098 98.23
ADJ1000-F 500 0.4960 0.4952 0.4943 0.495 99.03
30 1000 0.9939 0.9945 0.9937 0.994 99.40
: 100 0.0999 0.0997 0.0984 0.099 99.33
ADJ1000-G 500 0.4957 0.4982 0.4937 0.496 99.17
27/28 1000 0.9977 0.9970 0.9947 0.996 99.65
100
ADJ1000-H 500 couldn't be located
1000
100
ADJ1000 500
1000
100
ADJ1000 500 )
1000
100
ADJ1000 500
1000

FRM-247b (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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Book/pa‘ge: 0 2 0 7 4
SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log
Balance #: 3 ‘:t Thermometer #: C—: — ')( [ diH20 Temperature (C) 2.2 6 1 0 1 5 8
Eppendorf # True Value (uL) | 1" Reading (g) | 2™ Reading (g) | 3" Reading (g)
100 0.(A98 0.0%9 S 01993
ADJ1000-C 500 0. 4930 04950 IA924
- 2. 1000 0 .9990 C.993¢ ¢.997]
100 0,098 0.0999 1 0.¢95¢
N ADJ1000-D 50  [pH4499¢ 0.496/( 0.99¢(
2] 1000 0.99 37 O. 9924 L9968
100 D180 0. 0495 . 0994
F ADJ1000-E 500 0.4920 0.4971 5 04924
. 27/2.% 1000 D.a9%545” [.984% 0.98:51
| = 100 0.0959 | 0,095 00777
{ o ADJ1000-F 500 .45, O 0. 4952 Ao T¢3
- (= >0 1000 0.49939 Q.59945° | 0.9927
— 100 00999 | 0.0947 | ¢.0984
ADJ1000-G 500 {4957 0. 4952 C.“4937
. I ’2.7/7-8 1000 0.99797 4 977¢ 0. 9947
100
o 3 ADJ1000-H 500 lodInd_he loraded
8 ‘ 1000 A2/ 20 fr—
— 100 — —
. ADJ1000 500 -
1000 A
. 100 -
ADJ1000 500
1000 7
. 100 -
ADJ1000 500 o
. 1000 o
. Analyst: Date: | Z/ I O,/OQ.
Reviewed by: .:Qw\ (O, Date: | -7-07,
i Z
. FRM-244 (b) (Rev 2/Sept 02)
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stRI — Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) | ,&_ o
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SwRI — Div. 01, inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendort # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (@) Avg Wt (g) % of True Value
100 0.1001 0.1011 0.1004 0.101 100.53
ADJ1000-C 500 0.4967 0.4970 0.4966 0.497 99.35
34 1000 0.9888 0.9888 0.9887 0.989 98.88
100 s S
ADJ1000-D 500
30 1000 ] — P ——
100 0.1003 0.1002 0.1002 0.100 100.23
ADJ1000-E 500 0.4934 0.4938 0.4974 0.495 98.97
27 1000 0.9963 0.9969 0.9968 0.997 99.67
100 0.1008 0.1007 0.1005 . ~ 0.101 100.67
ADJ1000-F 500 0.5008 0.4944 0.4934 0.496 99.24
28 1000 0.9944 0.9920 0.9922 0.993 99.29
100 0.0991 0.0996 0.0993 0.099 99.33
ADJ1000-G 500 0.4982 0.4983 0.4980 0.498 99.63
28 1000 09888 0.9885 0.9881 0.988 98.85
100 0.0993 0.1000 0.1000 0.100 99.77
ADJ1000-H 500 0.4946 0.4948 0.4945 0.495 98.93
29 1000 0.9911 0.9915 0.9912 0.991 99.13
100 % - B -
ADJ1000 500 - | —
1000 - -
100 . X \ I~ / -
ADJ1000 500 o
1000 ' A s .
100 /
ADJ1000 500
1000

FRM-247b (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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Book/page: 02 0 76
SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log
Balance #: __ 1G> Thermometer #:_(o-o 1) diH20 Temperature (C) __Z.\ O 1 O 1 6 O
Eppendorf # True Value (pL) 1* Reading (g) | 2" Reading (g) | 3" Reading (g)
100 O. 1nol 0. ook O och
ADJ1000-C 500 0. A496%F 0 .A930 0.4966
1000 0. 444 0, 4% 0,957
100
ADJ1000-D 500 Cond Alox  \otumicd
1000
100 0. 1007 .0 o\t
ADJ1000-E 500 o A o .&493K 44
1000 0.G963 ©,994% J.,956%
-i 100 o0ey | O.loct O 1065
O ADJ1000-F 500 0O, &6Y o 4944 0. 4YA
= 1000 o. 9944 0.9520 | o552t
E 100 0.0%91 0.0996 0,099
| ADJ1000-G 500 O, 496 C 0. &a¢> 0., 4
1000 0.645%7 09445 | oa¥!
= 100 e O\ O, (o
ADJ1000-H 500 0 4S4c 0454 %/ﬁ o, 4945~
8 1000 0 a1l ©0.593%15 0. 9817
- 100 7
ADJ1000 500 -
1000 P ~
100 [/
ADJ1000 500 A A
1000 b
. 100 "
ADJ1000 500 e
1000 L — -
Analyst: Dé Date: 12-16°%—

Reviewed by: At Y lasan/

FRM-244 (b) (Rev 2/Sept 02)

Date: ll/'zl/ﬂ 5
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Book/page: 02 _______0 17 010 6 1
' swRI — Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log N \ LO?

ories’ Adjustable Volume Pipette Verification Spreadsheet) i }\, N/
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{Space provided for inorganic Laborat
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SwRi — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet \\' \
Eppendort # | True Value (L) 1st Reading (g) | 2nd Reading (g) | 3rd Reading (9) Avg Wt (9) % of True Vaiue
100 0.0998 0.1001 0.1000 0.100 99.97
ADJ1000-C 500 0.4862 0.4882 0.4881 0.488 97.50
1000 0.9956 0.9898 0.9919 0.992 99.24
100 0.1012 0.0996 0.0995 0.100 100.10
ADJ1000-D 500 0.4921 0.4966 0.4949 0.495 98.91
1000 0.9896 0.9871 0.9863 0.988 98.77
100 0.1001 0.1005 0.1002 0.100 100.27
ADJ1000-E 500 0.4939 0.4942 0.4955 0.495 98.91
1000 0.9862 0.9885 0.9888 0.988 98.78
100 0.0989 0.0985 0.0987 0.099 98.70
ADJ1000-F 500 0.4960 0.4981 0.4959 0.497 99.33
1000 0.9936 0.9905 0.9882 0.991 99.08
100 0.0999 0.0996 0.0998 0.100 99.77
ADJ1000-G 500 0.4945 0.4943 0.4928 0.494 98.77
1000 0.9999 0.9961 0.9929 0.996 99.63
100 0.1011 0.0999 0.1001 0.100 100.37
ADJ1000-H 500 0.4918 0.4926 0.4901 0.492 98.30
1000 0.9858 0.9849 0.9853 0.985 98.53
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
100 0.000 0.00
ADJ1000 500 0.000 0.00
1000 0.000 0.00

FRM-247b (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)



D eaeai N B BN BN BN B O N

T R A N

-~ "SwRIDiv. 01 - Inorganic Laboratory Adjustable Pipett

Boo~k/pa:ge: | 02 078

e Verification Log

diH20 Temperature (C) Zl 0 1 OI 62

Balance #: “41& 4 Thermometer #:_ (3 - o1l
Eppendorf # True Value (uL) | 1" Reading (g) | 2" Reading (g) | 3" Reading (g)
100 0.0998 0-(00/( o (00
ADJ1000-C 500 04862 0.4%82 D.4¢8|
24 1000 0.9956 0.9%9¢ | ©.99/9
hard e 100 0. /012 0.0996 0.0995
ADJ1000-D 500 0.492. 0.490( 0.4949
29 1000 69896 0.4a¢11 0.9862
100 0.100/ 0-1005 0.1002_
ADJ1000-E 500 0.49 29 0.4942 0-4955
X 1000 09862 09885 0.9838
.i 100 0.09%99 0.0985 " | 0.0987
o ADJ1000-F 500 0.4940 0.49¢ 0.4959
Q 20 1000 0.99%6 0.9905 09592
2 100 0.0999 0.0996 0. 0992
ADJ1000-G 500 0.4945 0.4943 0.492 ¢
| 2% 1000 0.9999 0.996 ( 0-9929
-i 100 0.101] 0.0999 0.100]
ADJ1000-H 500 0.49(% 0.4926 D.-4901
o 27 GFAA 1000 OB 0988 0.9949 0.9¢52
o 100 —
-
ADJ1000 500 P
1000 e
100 Vi
ADJ1000 500 Praial
1000 b
100 P
ADJ1000 500 e
1000 4 —

Analyst: &&Q{d a Zzgffiﬁi’@

Reviewed by: &-\,\ Lo

S

FRM-244 (b) (Rev 2/Sept 02)

Date:

Date: /2/17/02
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log
{Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) .
g B
J
. . . . ope . i ,\1
SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet /J / |
. |
Eppendorf # | True Value (ut) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) { Avg Wt(g) | % of True Vaiue .
500 0.5002 0.5018 0.5011 0.501 100.21
ADJ5000-C 2500 2.5008 2.5055 2.4983 2.502 100.06 .
27 5000 5.0133 4.9996 49983 5.004 100.07 [
500 T
ADJ5000-E 2500 Drips- won't hold diH20
27 5000
500 0.5044 0.5036 0.5033 0.504 100.75 ‘
ADJS5000-F 2500 2.5025 2.5026 2.5022 2.502 100.10 |
29 5000 4.9808 4.9920 4.9840 4.986 99.71 .
500 0.5003 0.4996 0.4998 0.500 99.98 !
ADJ5000-G 2500 2.5012 2.4991 2.4992 2.500 99.99
29 5000 5.0194 5.0222 50212 5.021 100.42 -
500 0.4997 0.4990 0.4996 0.499 99.89
ADJ5000-H 2500 2.5027 2.4989 2.4996 2.500 100.02 ;
34 5000 5.0005 4.9689 4.9877 4.986 99.71
500 0.5025 0.5005 0.5006 0.501 100.24 ‘
ADJ5000-1 2500 2.4938 24915 2.4920 2.492 99.70 ‘
29 5000 . 50001 4.9978 4.9998 4.999 99.98 ’
500 0.5093 0.5088 0.5092 0.509 101.82 .
ADJ5000~J 2500 2.5023 2.5089 2.5066 2.506 100.24 i
27 5000 5.0263 5.0203 5.0289 5.025 100.50
500 0.4961 0.4930 0.4956 0.495 98.98 l
ADJ5000-K 2500 2.4962 2.4984 2.4952 2.497 99.86 it
30 5000 5.0101 50111 5.0102 5.010 100.21 ‘
500 0.5016 0.5022 0.5021 0.502 100.39 -
ADJ5000-L 2500 2.4949 2.4952 2.4955 2.495 99.81 .
25 5000 5.0009 5.0076 5.0062 5.005 100.10
ADJ5000 2500 T~ , ] .
= S
500 : ] -
ADJ5000 2500 L ]
5000 :

FRM-247c (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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010164

Balance #: _ 1 G Thermometer#._Crol\ diH20 Temperature (C) _Z.|
Eppendorf # True Value (uL) | 1% Reading (g) 2 Reading (g) | 3" Reading (g)
500 0. 500 o050\ 1o.50ol
ADJ5000-C 2500 2, 500% 2,505 2. A%%5
5000 <. 0\d ;G940 A 9945
500
ADJ5000-E 2500 O ¢ Selun
5000
500 0. S04k 0,505 0.50%%
ADJ5000-F 2500 Q275015 | 2.5026 240zl
5000 A a0y & 94z0 & v
500 9.%003 o 4946 0.459%
ADJ5000-G 2500 2. 501L z 4499 2 4942
'i 5000 o, oS < .02 VAR
500 . 495F o 4550 0Aa56
o ADJ5000-H 2500 7.5023 Z 4949 2 4996
o 5000 = oo | ¥8684 A 43
8 | 500 O DTS 05005 0 5006
ADJ5000-| 2500 2 .49 24 - A5 7. 452
| | 5000 =, 000\ N334 4- 96«
-i 500 0505 ©.508% 0.2/
ADJ5000-J 2500 72,5023 2. %S 7 &0bb
= 5000 S.0263 S, 0203 2,025
Q 500 5.ASLl | o.4%% | 049%
ADJ5000-K 2500 7 4G4 T 7 4954 7 4657C
5000 =, o\o4 S.0itl .10l
500 0.5016 0S50t PCRVAL
ADJ5000-L 2500 ho_2.7.4449] 2,495 [ z 4355
5000 5.000% 5.00%6 2 ok T
500 -
ADJ5000 2500 P -
5000 [/ 1
500 ‘ " AT
ADJ5000 2500 ——— "
5000 prad _
Analyst: \/;7"/Z Date: (2-16-0&
Reviewed by: _&MMMAJ)__ Date: (/5/(&;7
7 T

FRM-244 (c) (Rev 2/Sept 02)
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SwRI Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification &3 0 165
[\Q X {Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) .
> " -
‘J/‘ 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
500 0.5057 0.5086 0.5082 0.508 101.50 |
ADJ5000-C 2500 2.4871 2.4968 2.4887 2.491 99.63 ‘
5000 4.9748 4.9735 49876 4.979 99.57 ;
500 '
ADJ5000-E 2500 © OuT OF SERVICE ‘
5000
ADJ5000-F 2500 ouT OF SERVICE :
5000 ‘
500 0.5089 0.5091 0.5094 -0.509 101.83
ADJ5000-G 2500 2.5031 2.5048 2.5047 2.504 100.17
5000 5.0084 5.0414 5.0152 5.022 100.43
500 0.4928 0.4947 0.5037 0.497 98.41 ]
ADJ5000-H 2500 2.4849 2.4861 2.4859 2.486 99.43 f
5000 5.0189 50114 4.9984 5.010 100.19
500 0.5017 0.5052 0.5033 0.503 100.68
ADJ5000-1 2500 2.4972 2.4985 2.4997 2.498 99.94 '
5000 5.0383 5.0130 5.0176 5.023 100.46
500 0.5007 0.5021 0.5011 0.501 100.26 !
ADJ5000-J 2500 2.4962 2.5008 2.4984 2.498 99.94 -i
5000 5.0458 5.0200 5.0069 5.024 100.48
500 0.4988 0.4943 0.4936 0.496 99.11
ADJ5000-K 2500 2.5003 2.4994 2.5084 2.503 100.11
5000 5.0165 5.0198 5.0090 5.015 100.30
500 0.4914 0.5043 0.5018 0.499 99.83
ADJ5000-L 2500 2.5031 2.4985 2.4887 2.497 99.87 i
5000 4.9921 4.9940 4.8987 4.962 99.23 -
500 :
ADJ5000 © 2500 s S "
5000 — -
500 Qe |2.¥O0 | 2
ADJ5000 2500 /) ‘ .
5000 B : N -
FRM-247c (Rev 1/Sept 02)
.‘
: !

FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lo§
Balance #: ___ M Vi Thermometer #: __.(Z!L_ diH20 Temperature (C) ;.1/_
Eppendorf # True Value (pL) 1% Reading (g) | 2" Reading (g) | 3" Reading (g)
. 500 5057 Soile 5082
ADJ5000-C 2500 2.9871 o458 2 Y557
5000 4.974% . 97138 4. 9§ 7¢
. 500 ...
ADJ5000-E 2500 oL 9f SEvvice
5000
i 500 - ,
ADJ5000-F 2500 0T OF Sevice
- 5000
! 500 - . S0f9 S091 L5 069Y
ADJ5000-G 2500 2. 507 x. 504¢ 2. $047
.i _* 5000 - 5. 004 s~ 0414 S0/52
500 4923 947 507
- ADJ5000-H 2500 2.4949 .45k 2.-4f59
() ) 5000 5. 0/89 5= 04 q4.975%
Q | 500 017 052 5033
| ADJ5000-1 2500 2.44972 2. 4985 249971
: 5000 $.03%3 s 0130 50176
.s. 500 6007 , So2al ey
ADJ5000-J 2500 9.4942 2.5008 2. 9954
o | 5000 <7 0459 £~ 0200 s: D064
3 500_ 4788 4943 493
ADJ5000-K 2500 - J.4003 J. 4944 2. sos
5000 $. 0I6S 5. 198 £ 9o
; 500 - 4919 5043 50/8
ADJ5000-L 2500 .5031 2. 4954 D 4587
5000 4 992/ 4. 9940 4, ¢9§7
, 500
ADJ5000 2500
5000 R T~
500 N> 5780~ O
ADJ5000 2500 A
5000 T~
Analyst% Date: /)7 - ? 032
Reviewed by: / //M Date: 3 / [ / 3

'FRM-244 (c) (Rev 2/Sept 02)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log
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( [ )J SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

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

Eppendorf#{ True Value (uL) | 1stReading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) % of True Value
100 00999 0.0997 0.0992 0.100 99.60
ADJ1000-C 500 04928 0.4946 0.4925 0.483 98.66
1000 1.0039 1.0011 0.9965 1.001 100.05
100 0.1002 0.1010 0.1005 0.101 100.57
ADJ1000-D 500 0.5018 0.4987 0.4991 0.500 99.97
1000 0.9937 1.0016 0.9989 0.998 99.81
100 0.0995 0.0994 0.0994 0.099 99.43
ADJ1000-E 500 0.4989 0.4985 04970 0.498 99.63
1000 0.9984 0.9958 0.9973 0.997 9972
100 0.0984 0.0989 0.0980 0.098 98.43
ADJ1000-F 500 0.4945 0.5011 0.4951 0.497 99.38
1000 0.9976 0.9965 1.0041 0.999 99.94
100 0.0994 0.1001 0.0996 0.100 99.70
ADJ1000-G 500 0.4948 0.4968 0.4954 0.496 99.13
1000 0.9934 09918 09867 0.991 99.06
100 0.0997 0.0988 0.0986 0.099 99.03
ADJ1000-H 500 0.5011 0.5022 0.5018 0.502 100.34
1000 1.0000 1.0020 0.9944 0.999 399.88
-+ ADJ1000: - |
ADJ1000:
ADJ1000

FRM-247b (Rev 1/Sept 02)

FRM-244 "(Rev 2/Sept 02)
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Balance #: _‘_L Thennometer#__ﬂi; diH20 Temperature (C) _QL
Eppendorf # True Value (pL) 1* Reading (g) Readlng (@ | 3" Reading (g)
100 , 0499 .0447 0992
ADJ1000-C 500 . 4928 A9 4435
1000 /. 0c39 L Coy R/
100 1002 1010 JOOS
ADJ1000-D 500 50/ . 44957 M99/
1000 9937 /. OC/ 7947
100 . 0198 0794 0994
ADJ1000-E 500 4644 49§s Y970
| 1000 9954 . 995¢ L9573
. '5. 100 0584 . 0989 . Pégo
o ADJ1000-F 500 ) qq(/; s 0/l . H957]
1 1000 99120 L 956S /041
e 100 . 0994 4001 079
- ADJ1000-G 500 494 4919 . 495y
e 1000 ,9934 99,8 KT,
.i 100 D657 .09s& D956
ADJ1000-H 500 SO . S0 _$0/%
‘ 8 1000 /.0000 /.00Jo . ?%‘4
. 100 I
I~ ADJ1000 500 o~
1000 N
. 100 e
ADJ1000 500 O\ D %73+
1000 7
100 /
ADJ1000 500 I
' 1000 G
§
|
Analyst: ) b@ Date: 3-5-03 :
Reviewed by #{//M Date: 3;// /5) 2 !’

FRM-244 (b) (Rev 2/Sept 02)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

\ )/f)\ (Space provided for Inorganic Laboratories’ Adjustabie Volume Pipette Verification Spreadsheet)
07

/
DR
(\ VIR PN
Ny
,7\"" SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
!
U Eppendorf # True Value (uL) 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) % of True Value
20 0.0201 0.0199 0.0202 0.020 100.33
ADJ200-A 100 0.0994 00991 0.0989 0.09¢ 99.13
200 0.1987 0.1994 0.1993 0.198 99 57
CADJ200-B° J ot 008
20 0.0198 0.0199 00198 0.020 9917
ADJ200-C 100 0.0988 0.0994 0.0991 0.099 99.10
200 0.1987 0.1990 0.1988 0.199 99.42
20 0.0202 0.0198 0.0199 0.020 99.83
ADJ200-D 100 0.0991 0.0981 0.0994 0.099 98.87
200 0.1974 0.1974 0.1975 0.197 98.72
20 0.0204 0.0198 0.0203 0.020 100.83
ADJ200-E 100 0.0992 0.1012 0.0996 0.100 100.00
200 0.1984 0.1980 0.1987 0.198 99.18
20 0.0204 0.0203 0.0202 0.020 101.50
ADJ200-G 100 0.0986 0.0995 00983 0.099 98.80
0.1984 0.199 99.25

200 0.1985 0.1986

FRM-247a (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log
Balance #: _L Thermometer #:_GQL diH20 Température (C) _ﬂ_
Eppendorf # True Value (uL) | 1* Reading (g) | 2™ Reading (g) | 3™ Reading (g)
20 L0220 0199 L0300
ADJ200-A 100 L0594 ,099/( 0789
200 , 957 . 1994 . 1993
20
ADJ200-8 100 Ot OF Se&ry/ ¢ce
200
20 . 019% 0199 0198
ADJ200-C 100 - 0958 .099Y .99/
200 1957 /990 . /958
'i 20 . 0362 . n/78 .0/7%
ADJ200-D 100 L0991 . 09¢1 L 09%%
o 200 . 1974 /974 1975~
ga 20 0304 0198 , 0203
| ADJ200-E 100 L 10992 . 1012 L 0%% |,
200 1984 . (980 . (9 PIT -3
Ti 20 L0204 , 0203 L 00
ADJ200-G 100 . 095l L0958 L 0993
(=) 200 . 1995 A8 0 . (T84
N 20 ,
ADJ200 100 e
200 T~
20 T~
ADJ200 100 L9902 D
200 ) L]
20 ] % :
ADJ20 100
200 e
Analyst: %Q/V\ @//@@» Date: & OFD.B
Reviewed by: ‘J W Date: 3/ /l / 03

FRM-244 (a) (Rev 2/Sept 02)




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

Balance Calibrations




Southwest Research Institute

AN . . ; Division 01
SE RS i s sBALANCE VERIFICATION LOG - 010171

~BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
=34 28 1116031935 £0.0005
—  Date _ Std Wt (g) | Recorded Wt (g) Operator
— A2 2.l J.cicy N O S DS ~75
ﬁ 2.0000 2.0000 < "
C12/17/02 1 2.00c0 __2.0000 u T
T2/18/0% 2.0000 [-9999 W— 0
_&Uﬁﬂ:’l’ 2.0000 2.0000 UL L
32002 S-0000 [-9999 ) 7
_-/2—'—}-—340" __J oeoo 2.0000 > 0 -

A-al 3 2.0C 0y <. 00l -

A 91t 2 .V00D GCCC ~
——(}—%—T by 20000 ’37 ccSéO L/Q"‘) -

"Tf 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 # 12 . \/(ﬁ//“

FRM-112 (Rev 1/Dec 99) ) I l




Southwest Research Institute

010172

Division 01
BALANCE VERIFICATION LOG
=7 LAB #: SERIAL #: | TOLERANCE: | COMMENTS:
BALAN 28 1116031935 0.0005
Di‘:e : Std Wt (g) Recorded Wt (8 Operator ‘

3 | 2 0000 Z.6Q00 LU 2/ 19-T50 524 (4
_élé/f;f—— Y0 [.9957 T =
/i | 26020 | 25000 ) Y

2..0000 2..0000 ﬁ) T
__?3!-25{6’27 3 0000 = 00D —
2555 | 5 000D S .coo Qe ~
m y Z.o00n 1.9999 e v
' 499 I
(- p0s PPN /,9999 =
— 3/ /03 T~

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

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

Page #___ 18

FRM-112 (Rev 1/Dec 99)




e .
' 010173
Southwest Research Institute
Division 01
BALANCE VERIFICATION LOG

NCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
BALAS 28 1116031935 20.0005
—————-l—)';;;’f Std Wt (g) Recorded Wt (g) Operator
7 | J3.000Y S.0C0o ;E\) S¥:. 350520 -1
% 2.0000 B ngﬂ WAL b
—= 3 -0000 1-9919 -
_2&23___ 2.0000 2.0000 -7%7»\, 0
o> | 20000 2,000 U u
_Mf 2.0000 2 0000 - il
2 =).0000 J.occo e ) -
-ﬁfg‘?’ oJ 0000 3 occe S ~
003 5 .0000 J 0000 A 72N
1/13/03 20000 2-0000 < I
‘ —-L ¢ is out of limits, clean the balance and re-calibrate using Class "S" weights.
:; :::::ze is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service. \/
Page #__ 13__ T ,/§/03

FRM-112 (Rev 1/Dec 99)
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030306-12

SRR: 23945

SDG: 221526

CASE: Division 20

VTSR: MARCH 06, 2003

PROJECT#: 06002.01.081

DI Water Verification




D.I. WATER SYSTEM NOTEBOOK
j; ~ METALS LAB #
SOUTHWEST RESEARCH INSTITUTE 110174

Cl 021

SET PT./ CALL FOR
READING QCLT. Service LT. USAGE
DATE | - INITIALS (M OHMS) Green=0K Green=0K (GALS) COMMENTS
/K. L L 4] 15352.m.
ey L e V56 2 9950 &
)5 L e Yed 0 s (¢p.m
/K L s 95209 1 ¢.252.m
| /£.0 L e  Wesesy leom
| (&0 = — -3 F§595.3 lo: 1o m
I€.J- o e Yol o V). dSpn
| /6.7 = Z/ Y13 g 18,30, m
/&0 sl [l WEM&.M!
/84 L v #5320 oo m
/€. i e oy 29 lo o pom Tane ootz
/§.d . L K b S NS S0pun '
/8. i~ 1/ g9 e ysom.
_ : /8.0 [ o %997 16212 m
YR /8.0 L L— ki%5. 8 11340, m
b 0V I — o w352 16:3R g
/0 )Y a 1§ .0 e L TXVERIR AN
ol ] 1110 L v vg35 /¢ 12109 m
/R 5)% /£ L— — & veud.o TS m.
| : Bonsio NEIEIE '
Y4 )&-0 o o Y8RAT. 0 1810/ 2
o;//563~ Dyl /&0 L —  lugeng s 1S26gm
l -1 e Qo0 Duo dan doodorromd ———o
' %M\ >

FRM-196 (Rev 0/Apr 01)




D.I. WATER SYSTEM NOTEBOOK (1 022
METALS LAB #

- FRM-196 (Rev 0/Apr 01)

010175
SOUTHWEST RESEARCH INSTITUTE
SET PT./ CALL FOR
READING QCLT. Service LT. USAGE
(M OHMS) Green=0K Green=0K (GALS) COMMENTS
_Jﬁﬁ;ﬁgﬂnm/ — w9332 143Sam
Yo e o L — — 1957948 1494 m [ Tuse Puk
/8.0 L  Vg958 ] R o (Teeas k]
[5.0 - v RwiR98 165 pm [Teuglely)
/8.0 [ / 499509, ) 4;'6\@»4\ (7T, 2%
Vo, L e b wil 23507
15.0 v ve/lud 490[5.¢" VN aom . sl sospcdivacol
)K‘() v . (%/Arb/ $905% ( bp.m ,ﬁ//ﬁ
/53 i 77/ 49050.3 |74 _peed o
/8.0 s v /% 61056, > VAT S Flher el FEM,
5.4 e = Y5733 3 Ponk e 2
)€, 0 i 47093 5 19 Yop.n
180 ! B HjoS.& 1610 0.m,
1£.0 el L K923 4 250 pm
) N el T TR TR
8.0 b [ %980 10920 n
250 [l e Y9 F N300 m
/6.¢ T — 1302 1313 fm
/8. 0 L — 46136, L 256 2.,
)&, J i s iz 11 4o m
1.9 e [ Wee.! 1 3162.m
)80 — L 493035 | Di10)_m.
/8.0 L " 08/ AW
' /5.6 L — u2lk Swill BN VN
asloy o i, [V [ 4403 | 40m.
azien] NOJ 1L X0 v v 19934 X q- 50 oen
3ez] \OI \3 o \ o 43R Y A1 M
_ &%&9@2_@& — —
i3les | 04 5.0 — 1% Yo
Jalea 1 0t €0 - L 493569 1 9133 om
35031 ol /5.0 e e 386 leHdopm
2 16loa] DK 1£.0 v v 4316.0 1 638 om
AR Q[é_ 1€.0 L L 59334 | 34 g m
2l 4 18,0 = L 1344y | 338 am
Rogueliocd O2nl/oa amd | ——— m——




N e ey K.

N D.I. WATER SYSTEM NOTEBOOK g g21
u N METALS LAB #
SOUTHWEST RESEARCH INSTITUTE 010176
n SET PT./ CALL FOR
READING QCLT. Service LT. USAGE
n DATE INITIALS (M OHMS) Green=0K Green=0K (GALS) COMMENTS
s e ) L e lesRd) 153524
2 A LL2 [ e loste ) 19950 2
II R J%Z )5 L e Y8523 0 S (0.7,
Q1900 j | Jd e L 35909 |28 2.m
i Yo/ e 1 Ky e Zovaxil Y
by | poF /&0 o — £595.Q 16:3/0
shelal DI 162 — — 401,013 48 2.7
B ol oy TA7 1o 1o il
%‘M‘ 1Y ) s L k9 Vv n
. L % 4,82/ L t/' #3206 Ve m
oo/ / & o — 26439 Lo vS om = ‘/Jd%é >
A Y /§-d - L oot S 1S \opin :
. o/tela] DX 5.4 — o 746898 e YSom. |
bilenly3 DL /5.0 L — %39.% 16210 m
' 2 Y T L L— 6§%5. 8 1) 340,
H“‘f”/&—ﬂ@ )S.0 — .! 6335 2 1638 2o
sl WY 1§ ) L L~ #¥3 4 L 1<o.m
. alsial D 1{12 L v v829 /¢ 1,190 m
o3| N 50 — — 19919 ( | TCom
Bopioliod ﬂmyx \ \5_\&%
. QLIS 2L /&0 [ o Y8670 180/ 2 p
o3l i )§.0 L — w638 ¢ 1S:0e 2m
' 1 \7"\\ . ——
" Wzolox —
i — £ w19 Yoosediog Vmoengin) 1 700K Loes didnon Of/zm; Ashls
A1l MY MDY ff/g;r ﬁ[ﬂ ¢ g;ﬁ‘@ £n o/(’éd paFlmads duin Vdevoane e gr<
SE B 10455/ hie bedugg o ' wdev v il ng
' I #/"j Qump coall 1 Move run s/ Uy Wy ciiteld! (L Xy
£ H Wh/di“ 5/, h 4“ :Sm' ’-’"Mﬂ; 5. ¢z 3. Jole
l /)///'na > onpecis X Nte/dYe /dLL (/65.? ggm/ Ja%4 w—/——dr
7 - =/ ' Z
//’_;51
1 =T
~—_— &\—_’_’_\
| R Y% [§.0 v 1959089 1| /9:55 0 m sadisy
' FRM-196 (Rev 0/Apr 01)
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FRM-196 (Rev 0/Apr 01)

| D.I. WATER SYSTEM NOTEBOOK 01 022
METALS LAB # 010177
I SOUTHWEST RESEARCH INSTITUTE
l N SET PT./ CALL FOR
\Q READING QCLT. Service LT. USAGE
l Q DATE INITIALS (M OHMS - Green=0K Green=0K (GALS) é COMMENTS
N 0 4283335 ol v lwg3zo 163Sgm
L. , D YRIH UL -%{il—/ — ?ﬁ‘/%ll‘wﬂm [ 0
i 150 | o— S A R
Y5 ) [§.0 L L~ #4938 16115
| 5%5#_ Qé& 6.2 e Vi) 1963\ (Tue 0t
\ 9/s3 /£.0 L —  Xor4pm 03¢ q
~f ) 150 v velloy  Negorse Vo, N T
l w31 _paZ 1 1§20 a7 49089 / @Lﬂ__&/&
o3 oL /53 Vo lay  Net050.3 |70, sedlo
l 3 ol | /€0 _~ o Wose o VArys Biturenlled P50,
bo/s » /5.0 L L %585, 2  Vonkeuhigge Bovinlac 2
Y )€, 0 o e 49093. S 3002
| slal 0 | 162 — | — AR ()
/1e(63 QL 1£.0 [l Ky d 18 Sopm
| Julg | O 8.9 v L lwsel gidopm
o l3 L DR | /8.0 — | o |wrso |842p.n
‘ 2/( 280 | o a3 |N30p.m
l 3 | _1&€.d T — 4302 |3134m
D /193 Q% /8.0 L [ 291%¢. 6| X50sm -
. g3l D /4.0 | o~  lwiaz |l #fem
7K J%Z 164 - “ Twie/ 13060 m
o D 8.0 — 038 | iop m.
i W DR /§o_ | o— R YT KX ;
/ DX /5.4 L — s ¢ Vs e, |
l da] 0l I£.0 Ve A /YN 4om.
| Slazion] VOIS 1X.0 v v~ laseasx | 9230 oe |
' 9/3fe3] O \ﬁ,ﬂ____\/ v 7 uqasay Ao e |
— A0\ O : ! g
33 | 04 8.0 LS — __ [97a%4 | o
. syl | 0@ €0 1 v 1490564 | 9193 am
353 ] o« /8.0 v o w986 Joilogm
E1 Y Y J_Lg.o v v 40316.0 § a8 pm
| AR Qé{_ 0 L = Pezad [3dlom
| AN 4 15,0 e | 3344,y | %33 am,



D.I. WATER SYSTEM NOTEBOOK 3 >3
METALS LAB #
SOUTHWEST RESEARCH INSTITUTEN10178

SET PT./ CALL FOR

~ READING QCLT. Service LT. USAGE
‘ DATE INITIALS (M OHMS) Green=0K Green=0K (GALS) COMMENTS
33 sl /8. ¢ - L 47355. 8 163 p.m

b

FRM-196 (Rev O/Apr 01)




