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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030604-8

SRR: 24405

SDG: 227265

CASE: CNWRA

VTSR: June 04, 2003

PROJECT#: 06002.01.081

FINAL REPORT



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid

SRR: 24405

010002

Client: Division 20
Date Received: 06/04/03

Project No.:  20.06002.01.081

TO: 030604-8
Lab Lead Chloride

Sample ID System ID [ Results (mg/L) | Results (mg/L

Prep Blank —— <0.003 <0.1

Lab Control -=-- 0.495 212
True Value — 0.500 200
Recovery — 99.0% 106%

#1 1:10 Dilution PbCl2 Solution 227265 1200 1170
Duplicate result 227265 1150 1171
RPD 227265 4.26% 0.09%
Spike result 227265 1700 1548
Spike added 227265 500 400
Recovery 227265 100% 94.5%

#2 1:10 Dilution PbCI2 Solution 227266 1200 1442

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.
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030604-8

SRR: 24405

SDG: 227265

CASE: CNWRA

VTSR: June 04, 2003

PROJECT#: 06002.01.081

Work Orders/01-QPP-015



Southwest Research Institute Laboratory Task Order 0 1 00 04

TO #: 030604-8 Revision: 0 .
Project(s): 06002.01.081

Manager(s): DAMMANN, MIKE

SDG: 227265 SRR #'s: 24405 To PM: 06/06/03
VTSRI' 06/04/03 Client(s): DIV 20 To QA: 06/17/03 :
CASE: YPAN/CNWRA To Client: 06/17/03 |

i L i i G R G e i BIrt I e i i il i
DIVISON 20. Task Order is NUCLEAR SAFETY RELATED 10 CFR 50, PART 21, APPENDIX B. Please contact
Institute QA (Charlie Butcher 5928, pager 271.5172) before starting ANY work. Lead and Chloride
analysis by ICP and IC. Lead preliminary results needed on 06/06/03. l4-day TAT on hard copy.
Division 20 contact is Yi- Ming Pan, ext. 6640. Contact PM with any questions.

| Documents Related to this task order: 5394 I
Test: DIL-DILUTION ing: 28 days from CED,
Section: METALPREP Prop; | ; ; ]
227265 1 [Liquid I#l 1:10 Dilution PbCl2 Solution 04 Jun 03 02 Jul 03
227266 1 [Liquid |#2 1:10 Dilution PbCl2 Solution 04 Jun 03 02 Jul 03

Test: 1C-300.0 Holding: 28 days from CED

Section: WETCHEM o ,.

e q /lﬁ («54" T P RO B TR Ve ¢ p; 2 " T T e ‘i’”q —(_?—
227265 | 1 [Liquid #1 1:10 Dilution PbCl2 Solution 04 Jun 03 02 Jul 03
227266 [ 1 [Liquid #2 1:10 Dilution PbCl2 Solution 04 Jun 03 02 Jul 03

Test: ICP-SWRI Holding: 180 days from CED

Section: METAL CP Analys 5% thisd = e
227265 1 [Liquid |#1 1:10 Dilution PbCl2 Solution 04 Jun 0 01 Dec 03
227266 1 [Liquid |#2 1:10 Dilution PbCl2 Solution 04 Jun 03 01 Dec 03

Page 1 of 1 ver 05/09/2003



Sample Receipt

010005

VTSR: 06/04/03 Time: 15:10:00

Southwest Research Institute Sample Receipt Number: 24405

Project: 08002.01.081 Manager: DAMMANN, MIKE

Case #: CNWRA Logged in by: kedrisi

Client: DIV 20 Creation Date: 06/04/03
—Notes

Samples were received hand delivered at ambient temperature (22.0 °C).
QC Note: As per method.

Parameters: Analysis for Pb by ICP and Chlorine by IC. As per COC.
Note: Project is Nuclear Safety Related, 10 CFR 50, Part 21, Appendix B.

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.

|6640.
Note: Turnaround time is 14 days from VTSR.

Note: Samples were received intact.
*** kedrisi Jun 4 2003 4:13PM ***

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

Note: See chain of custody as part of the work order system for more information. Contact Project Manager for questions. POC- is Yiming Pan ext.#

SystemiD | Customer ID | CED | Matrix | Containers

227265  #11:10 Dilution PbCI2 Solution .06/04103 _ Liquid 1

227266  #2 1:10 Dilution PbCI2 Soluion - 06/04/03 Liquid ) 1
\___Containers: 2 o - ) Samples: 2

Page 1 of 1

Thermometer: 026
Temperature: 22.0

Page Printed: 4 Jun 2003 16:40:46
ver (05/09/2003)

: DIV 20

Client

SR#: 24y SIMMNEIRD

FRM-002




Shipper Name/
Address

n,

yi-m\nﬁ Oﬁﬂ

X 664D

6220 Culebra Road

San Antonio, Texas 78238-5166

SAMPLE LIST/CHAIN OF CUSTODY

Southwest Research Institute
Chemistry and Chemical Engineering Division

Requested Turnaround:
L4 2Weeks
3 Weeks

\z %—(lpj Pl ltm )

Client Purchase Order/Cther ID

Site/Zone 1D

Other:
rv.\ Mop
SwRI Contact 77 ' "

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

i
F \3 U ~
© i\l ‘ 9“0 ) Analyses Requested m iu ' H mmﬂd
N REMARKS
2 g ‘\i 22\ Preservation
= = ) N a=HCl to pH <2
S ] o ‘QN < b = HNO; to pH <2
2 3 ° § o [ - ¢ = H,SO, to pH <2
S = S S —o < =
3 § z S ; £ = d = NaOH too pHo>12
a © [<% x =% 8 & e = Cool (4°Cx2 C)
EE E & E 5 q : o f = Other (specify)
Sample 1D SE| & = 3 = ~ ~
»#/ /.l 0 O\ \\)\i&f‘ hlq'03 LLI l /
Pola Salubjen /lu?[(a« SHECTY
2 (A7)
#2110 D ddien alile> () | V4 /) (FR SO
Phatls Soludign N/ Do 31
(N
Matrix Types: Sample Types: “Relimyishefl by (Print/Signature) Date Time Swhli Project#: s
A - Air D - Duplicate \ : )J Co ﬂ / / _ _ |
B - Biota ER - Equipment Rinsate a/YMMh i 'Ml/l /4)/) 6 7 65 3.10)m 30, i) M_QL_@____
D - Dust ES - Environmental Sample Received by (Print/Signa@e)U Date Timée Received by SwRI Lab; ‘
E - Emissiorn/Stack FB - Field Blank {Signature) ,
L - Liquid FD — Field Duplicate L
P — Product MS - Matrix Spike Relinquished by (Print/Signature) Date Time M &: :
Sd - Solid MSD - Matrix Spike Dup
$ - Soil TB — Trip Blank Date Time
SED - Sediment
T - Tissue Received by (PrintSignature) Date Time 6/ q / 0‘3 / 5 /D
W - Water Samples Disposed:
WP - Wipe _ Date | Time
Temp: 21-C_ Therm #: AW _
Comments: Relinquished by (Print/Signature) Date Time
Samples Disposed by:
Page of

9000710
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Revision 4
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QUALITY PROJECT PLAN FOR
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015

Division 01 Quality Project Plan Division 01
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QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES
FOR COMMERCIAL NUCLEAR POWER PLANTS
WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY

SwRI AUTHORIZATION SIGNATORIES

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

J@d”‘/‘ M /0/506/02

NN BOYD /4 (210) 522-2169 DATE
Quality Assurance Manager

e

- e .
oW, O ) le/3efe2

C~—— REZAKARML ([ (210) 522-2412 DATE
Director, Department of Analytical and Environmental Chemistry

N Dbl o [30] 7>

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

i —mé&v\/ /o/ 30/ 02—

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

Southwest Research Institute Proprietary
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1.0

2.0

3.0

4.0

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

INTRODUCTION

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

SCOPE
This Quality Project Plan shall be applied to the chemical analyses performed for commercial nuclear power
plants by the Department of Analytical and Environmental Chemistry within the Chemistry and Chemical
Engineering Division. Although the majority of the work performed for nuclear facilities resides within the
Department of Analytical and Environmental Chemistry, other departments within the division may utilize this
Quality Project Plan as deemed necessary when nuclear projects are conducted.
REFERENCES
31 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)
41 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
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Division 01 Quality Project Plan : - Division 01
Rev 4/November 2002
Page 2 of 6
42 Qualification of Personnel

4.3

4.4

4.5

421

422

423

424

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

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

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

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

Design Control

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

Right of Access

441

442

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

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

Control of Supplier-Generated Documents

451

452

453

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

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

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

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

Southwest Research Institute Proprietary
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4.6 Acceptance of Services Only

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

4.7 Commercial Grade Items

47.1  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.

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

4.7.5 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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4.8

4.7.7  Expired shelf life items shall not be used for testing purposes.

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

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

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

(a) Sample control number;

(b) Purchase order number;

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

(e) Nuclear QA label; and

(f) Sample retention date, when applicable.

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

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

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

Inspection

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

4.8.2 Institute Quality System (IQS) personnel shall perform surveillance activities as required to
ensure compliance with the contract and this Quality Project Plan. Specific areas in which
1QS may perform surveillance activities include, but are not limited to, the following:

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

(c) Calibration and major equipment;

(d) Sample and record retention; and

Southwest Research Institute Proprietary
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4.9

4.10

4.11

(e) Testrecords.

Inspection and Testing

491

4.9.2

493

494

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

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

Controls for measuring and test equipment shall be as specified in SOP-01-14.1, Control of
Measuring and Test Equipment.

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

Handling, Storage, Packaging, Preservation, and Delivery

4.10.1

4.10.2

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

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

Quality Assurance Records

4111

4112

4113

4114

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

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

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

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

Southwest Research Institute Proprietary
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5.0

4.12

4.13

4.14

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

10 CFR, Part 21

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

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

Certified Test Report

The Project Manager and Institute Quality Assurance Manager as complying with all contractual
requirements shall certify test reports. The certified test report shall reference the purchase
order/release number, the test methods performed, and the purchase order/release line item
number.

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

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

HISTORY OF REVISIONS

Revision 4

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

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

Southwest Research Institute Proprietary



Traffic Report

Sample Custodian Signature:

1. Custod

Southwest Research Institute

bt )6 e rutos

y Seal

2. Chain of Custody

3. Sample Tags

Project: 06002.01-081
Case: CNWRA /SDG:

010016

Airbill: HAND DELIVERED

Not Present or Damaged

Present

Not Present

Sample Receipt: 24405

Sample Tag Numbers Not on COC
4. SMO Forms Not Present
Date Time | COC Record SMO Sample # Corresponding Traffic Rpt, Sample

( L]
Received [Recsived Sample Tag # SwRI# Tags, COC | Condition E
06/04/03  15:10:00 None  #1 1:10 Dilution PbCI2 None 227265 YES intact |BE
T ion __ [ I | |
06/04/03 - 15:10:00. None 1:10 Dilution PbCI2 None 227266 YES Intact E
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030604-8

SRR: 24405

SDG: 227265

CASE: CNWRA

VTSR: June 04, 2003

PROJECT#: 06002.01.081

Chain of Custody/Login Paperwork



S 394

Yi~mm§ Dan
~ X 6640

Shipper Name/
Address

Southwest Research Institute

6220 Culebra Road
San Antonio, Texas 78238-5166

SAMPLE LIST/CHAIN OF CUSTODY

Chemistry and Chemical Engineering Division

Requested Turnaround:
.3 2Weeks

3 Weeks

Other:

Client

D1y a0

Client Purchase Order/Other ID

Site/Zone ID

Analyses Requested

'y lb
SwRI Cbnfac% :; i ; i )
N2 pmman

Sample Collection Date

mmvddiy)

Sample Collection Time
Sample Type

Sample ID

~

d’\/mneb\/ 1£

l_[ntl byz(ﬂ

REMARKS
Preservation

a=HClto pH <2
b = HNO; to pH <2
c= HzSO4 to pH <2
d = NaOH to pH >12
e = Cool (4°C+2°C)
f = Other (specify)

EV Matrix Type

2110 0 uhen (L‘llo}

= | # of Containers

Phcla Sdlubfen

Lucltan SHFeTY

A\ N Inteel

reln7z ()
#2100 Juden elile> () l 10 CFR SO
Phacla Solutign N Dax 31
N
Matrix Types: Sample Types: ‘Qelin Date Time SwRI Project#:
A - Air D - Duplicate . / ‘
B - Biota ER - Equipment Rinsate Ar) 6/ Wed 13 .10)m|20. DW‘_QL_&'__
D - Dust ES - Environmental Sample Received by (Print/Signatuje) Date Timd Received by SwRI Lab:
E — Emission/Stack FB — Field Blank {Signature)
L - Liquid FD - Field Duplicate
P — Product MS — Matrix Spike Relinquished by (Print/Signature) Date Time M K
Sd - Solid MSD - Matrix Spike Dup
S — Soil TB - Trip Blank Date Time
SED - Sediment
T - Tissue Received by (Print/Signature) Date Time 6/ q /03 15‘ /O
W - Water Samples Disposed:
WP - Wipe . Date Time e
Temp: 22 C_ Therm #: LAY <
Comments: Relinquished by (Print/Signature) Date Time
Samples Disposed by: [0 G

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

Page __ __ of



Southwest Research Institute O 1 O O 1 9

LOG-IN CHECKLIST
Sample Receipt Report No.: 24405

L L : . Information :
- All'product information shall be denvc ~froma contract, statement of work (SOW), or pmJect manager (PM)
Previous PM information Yes [] [ No
Current PM information Yes BJ | No ]

All'original documentation mustbe attached to the work order and sent to Div 01 Quality Assurance (__QA)

- Sponsor’s Documentation

Delivery documentation (*) = (Tape on 8 2 x 11 white paper) Yes [] [ No E
Hand carried Yes <4 | No []
Correspondence Yes [] | No X
Custody seals* Yes [] INo =
Chain-of-custody/Traffic report Yes Cd | No L]
Sample tags* (Confirm with container information before removal) Yes [ ] | No X
Hazard notifications Yes [] | No X
. Product Condition & o
Sample(s) shall not be left unattended once an ice chest has been opened. »
Sample(s) received intact Yes 04 | No L]
Container(s) received leaking Yes L] [No X
Container(s) received damaged Yes [ ] | No =4
Lid(s) received damaged Yes [ ] | No X
. Product Preparation o
FRM 115 (pH) Preservation Report / Metals & Wetchem H20 ] Yes L] } No >
\ . Product Storage
Samiple(s) shall be stored ina des_gLMYCd location with their correspondmg sample control records (SCR).
Sample(s) in designated location | Yes 04 | No []
_Sample Receipt Report
All copies must be legible.
Computerized sample receipt report with original documents Yes 0< | No L]
Sample custodian signature and date on all original documents. Yes B No [ ]
Copy of sample receipt report to PM Yes 0<d | No L]
PM sample receipt report approval with initial and date Yes [< | No [:__{
Case file documents to DQA Yes [< | No L]
Print sample log-in page and place in log-in notebook Yes 0 | No [
Sample Custodian’s signature, date, and time Yes < | No ]
Document thermometer no. / temperature (Confirm calibration is current) Yes 0 | No L]
Document condition of sample(s) Yes 0< | No []
Discrepancies Yes L] | No X
FRM-109 to PM Yes L] | No X
FRM-109 to Client (Only for required contracts) Yes [ ] | No X
FRM-109 to Inorganics for discrepancies of FRM-115 Yes [ ] | No X
_"1ce Chest Shipment ‘
Clean ice chest/Discard used bags and ice/Return Sponsor’s packing material | Yes [] | No X
SwRI shipping ticket with project identification Yes [ ] | No X

Sample Custodian’s Signature: &

| Date: 06/04/03 | Time: 4:17 PM

FRM-012 (Rev 2/May 03)



SAMPLE LOG-IN SHEET

010020

LabName
Southwest Research Institute o o ) Page 1 of 1
\Recelved By (Print Name) [Log-in Date
/54_,,_,[‘4/ CEdvish ) 06/04/2003
ﬁlecelved By (Signature) ) E z ) S
lCase Number Sample Delivery Group No. S " ISAS Number
. _CNWRA - B Y7 S
Remarks: 06002-.0(.0 & { Correspondin Remarks:
j | .p & ~ Condition of Sample
; © Shipment, etc
. EPA Sample # Sample Tag # Assigned Lab #
‘1. Custody Seal(s) Present/Absent* S R oo
Intact/Broken #1 1:10 None 227265 Intact
Dilution PbC12 ‘
¥2ITIE" None 227266 “intact
2. Custody Seal Nos. Dilution PbC12 |
") IH Sotution / %
e R
3. Chain-of Custody Records Absent* /
4.  Traffic Reports Present- o ’
or Packing Lists /
5. Airbill Airbill/Sticker —— e .
i Absent* /
6. Airbill No. HAND DELIVERED [ L !
- ,,4,_,
7. Sample Tags Present |
i L . )
‘ Sample Tag Numbers Liste
listed OF Chain of
Custody \ e : S
8. Sample Condition @Broken* / {‘ S—
Leaking \ i
9. Cooler Temperature 22.0C \ S - R
'10.  Does Information . No*
; on custody |
3 records, traffic ;
reports, and
sample tags \
agree? |
: S
11. Date Received at Lab 06/04/2003 :
12. Time Received 15:10:00 ?
; Sample Transfer
[Fraction
tep, lc )
Area #

fwoﬁ /

ke "

’0" C/ylo3

* Contact SMO and attach record of resolution

Reviewed By

Date

ot /o003

;é'mm A spucarsy

FORM DC-1

J[Logbodf No.

 [Logbook Page No.

Sample Receipt

{127

(24405)

Gis ofd)

OLMO4.2



010021

SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030604-8

SRR: 24405

SDG: 227265

CASE: CNWRA

VTSR: June 04, 2003

PROJECT#: 06002.01.081

Copies of Login Book




SwRI Login Area

Division 1

Sample Login Book
Jun 04, 2003

610022

Sample Receipt: 24402 Project: 04311.01.00X Client: COLUMBIA UNIVERS
VTSR Date: Jun 04, 2003 VTSR Time: 08:15:00 Manager: CAMANN, DAVID
System ID Customer Sample ID Matrix

227249 E126 PUF2 Puf
227250 E126 PUF3 Puf
227251 E129 PUF2 Puf
227252 E129 PUF3 Puf
227253 E129 PUF4 Puf
227254 E133 PUF2 Puf
227255 E133 PUF3 Puf

Sample Receipt: 24403 Project: 04311.01.007 Client: COLUMBIA UNIVERS
VTSR Date: Jun 04, 2003 VTSR Time: 08:15:00 Manager: CAMANN, DAVID
System ID Customer Sample ID Matrix
227256 M1731.SUB Puf
227257 M1901 Puf
227258 M1920 Puf
227259 M1932 Puf
227260 M1936 Puf
Sample Receipt: 24404 Project: 03227.09.100 Client: DIV 03
VTSR Date: Jun 04, 2003 VTSR Time: 13:30:00 Manager: QUARDERER, SHRADDHA
System ID Customer Sample ID Matrix
227262 Run 5426 Air
227263 Run 5430 Air
227264 Run 5434 Air
Sample Receipt: 24405 Project: 06002.01.081 Client: DIV 20
VTSR Date: Jun 04, 2003 VTSR Time: 15:10:00 Manager: DAMMANN, MIKE
System ID Customer Sample ID Matrix
227265 #1 1:10 Dilution PbCi2 Solution Liquid

Page Number: 4727 (section 2 of 4)

Version (06/30/2003)

Printed: Jul 2 2003 9:37AM



SwRI Login Area

Division 1

Sample Login Book
Jun 04, 2003

010023

Sample Receipt: 24405 Project: 06002.01.081 Client: DIV 20
VTSR Date: Jun 04, 2003 VTSR Time: 15:10:00 Manager: DAMMANN, MIKE
System ID Customer Sample ID Matrix
227266 #2 1:10 Dilution PbCI2 Solution Liquid
Sample Receipt: 24406 Project: 06413.01.004 Client: DIV. 08
VTSR Date: Jun 04, 2003 VTSR Time: 16:04:00 Manager: QUARDERER, SHRADDHA
System ID Customer Sample ID Matrix
227267 Blank 3 Filter
227268 Blank 4 Filter
227269 EMAOQIL-SS1 Filter
227270 EMAOIL-SS2 Filter
227271 EMAOIL-SS3 Filter
227272 EMAOIL-SS4 Filter
227273 EMAOIL-SS5 Filter
227274 EMAOIL-SS6 Filter
227275 EMAOIL-SS7 Filter
227276 EMAOIL-SS8 Filter
227277 EMAOILFTP1 Filter
Sample Receipt: 24407 Project: 06413.01.004 Client: DIV. 08
VTSR Date: Jun 04, 2003 VTSR Time: 16:04:00 Manager: QUARDERER, SHRADDHA
System 1D Customer Sample ID Matrix
227278 Blank 1 Filter
227279 Blank 2 Filter
227280 EMA2D FTP1 Filter
227281 EMA2D-SS1 Filter
227282 EMA2D-SS2 Filter
227283 EMA2D-SS3 Filter
227284 EMA2D-SS4 Filter
227285 EMA2D-SS5 Filter
227286 EMA2D-SS6 Filter

Page Number: 4727 (section 3 of 4)

Version (06/30/2003)

Printed: Jul 2 2003 9:37AM
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030604-8

SRR: 24405

SDG: 227265

CASE: CNWRA

VTSR: June 04, 2003

PROJECT#: 06002.01.081

RAW DATA



Div 20

t0#030604-8 010025

06002.01.081

@instr
system id elem |result [qual |units |rl tv rec ug/ml df mg/L date time
bw Pb220 | 0.003|U mg/L | 0.003 0.00186 1] 0.00186(06/09/03 |10:36
lcsw Pb220 { 0.495 mg/L | 0.003] 0.5] 99.0% 0.49515 1] 0.49515[06/09/03 |10:42
227265 Pb220 1200 mga/L 3 1.20074| 1000| 1200.74[06/09/03 |10:47
227265d Pb220 1150 mga/L 3 1.15113| 1000| 1151.13|06/09/03 ]10:52
227265s Pb220 1700 mg/L 3| 500 100.0% 1.69622| 1000| 1696.22(06/09/03 ]10:57
227266 Pb220 1200 mg/L 3 1.20430] 1000] 1204.3[06/09/03 }11.02
o?
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—~C ¥ ANALYSIS

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG

0boo2.0l.0%)  Divzo  oyplboAy 6aoD  Ligad N/%
INSTRUMENT: —~c¢eee FILENAME: Ao6 ok

INSTRUMENT DL.:




Standardization Rpt.

Method: DAILY1

Run Time:

Elem
Avne
SDhev
%R3D

#1
H2

Elem
Avioe
Shev
wRED

#1
B2

Elem
Avoe
SDev
%RSD

#1
Hi=

Elem
Avnoe
SDev
%RED

#1

H

Elem
Avne
SDev
%“RSD

#1
#z

Elem
Avne
SDev
“RED

#1
#

Elem
Avne
Shev
%RED

#1
#Hz

rlEa T A NS

Qﬂ\. e B
~. DAGZDNL
. AR

71. 479

~ . QaRA1
— . QHADG

CaZi7o
. AR
. BARR
8, men

. QAR
. PG

Las@e
. A2AaS
< BRG
. 3584

» BRABE
. QRS

MiZ3le
. ARG
vt fradr
141. 4

- QAR
« PNFR

Sc3eld

63. 9@
. 66

1,034

63, 44
64, 37

Ti3d3Z72
~. Qa1 4

ilrlrip]
3.818

—. Ba1sS
-, L4

v 3496
. AARE
. QRQAG

5.31E

. QG
B alri e ke

Standard: hlk
A9 1 52159
A130as s 1857
« QAT —~ o AZD
. BAl . QQAE
6. 7TRT 192. &
. HAR8 . QAR
. DA77 - o QARA
Cdzazat Co2z86
« BAA — o DAAG
. QAQA . BARA
115, 4 Z13. 4
. QARG « QAR
- ARG - AR
Li&7@a7 =790
. ARS ninin
« QPR @@@@
2. 742 E?.Eﬂ
« DA . ARG
. QARS - PARNA
S A e e A AN |
. Az . AQPE
. QAAG n@mmi
. 6358 20,13
it lng . QAR
yviining| « AARE
196@1/1 1960/2
—. ARG . QAR

. G . QQAG
41.58 =R, 75
- QAQRAZ . QA1
- . AR . ARR]
Tiiong U 3859
- . BQDG L ARL Y

. QAR . QGG
=it B Y, B BTS2
-, QAR . D44
- DAQR . QAL 4

BE /AR /AE 95

—. QANG
— o ADED

MnZS76
. DARA
. BQAR
48.25

- DR
. ARG

SERE/ e

- DADG
- BAR

H33. 2

. QAR
—. QDG

512881
Laa18
. QARG
. 3177

@218
318

U 2984
~. QR

. @R
59,77

- . QADG
—. AR

Rada934h
— . AAAQR

L@

o=kl

- QADRA
— . R

Culaas?
. AARL
v ivdrirs
1. 456

. ARG
- BAS

Mo=asG
- AAAR

i ninin
17&2. 3

— o DR
« ARG

P Z4a4
- . QDA
. QRNR
14.79

— . AR
- . HAEA

Sn1899

-~ . BMAD
itrint
112, 4

- o AR
- . DA

Woan79
. GRR
. DOPQ
=, 599

il
.1 0751

7

£
w4

8 am

BeZl 3R

- Ay
. BAGH

2798

-, QA
— . QAL

Fel714

. DADA
o QAN
19.94

- . QARG
~ . (BQE

157. 4

- . QAR
It rin

Sr421s
. DDA
» BUAAR
1.228

. ARG
« DATD

Y Z71im

—. oD
. BRGH
141. 4

. AQRG
—. QAR

010027

page

BiZE3Ee

~. QR
. QRAa
. 1z2

— . AR
-~ . PAAH

K 7664

. A6
. DAGRE
11.73

. BRZ4
. PRz

NaZaaz

- DA
. BQQ7

Z21.89

S 1 v, Rt
- QR

Shz6ea
. DRAh
. B
141. 4

. AR
. DGR

Thza37
. AR
. AQQR
4=.11

- DA
» B

InZaio
- QAR
« AR
a5. 51

. QG
- DAGR




Standardization Rpt.

Intstd
Mode
Elem
HWavlen
RAvpe
SDev
“RED

#1
#2

i
*Counts
Sc

361. 384
638963
6569, 22
1. 328075

634318
643608

| el
Time

1QQnG
g nbrgrtniv]
» DRDQRMA

1B@@@
1 QAR

&

NOTUSED

Ae/Q9 /A3 @9:57:58 AM

4
NOTUSED

]
NOTUSED

&
NOTUSED

010028

-
NOTUSED

page

.




010029

Standardization Rpt. RE/A9 /03 12:02:23 AM pane 1
Method: DRILY1 Standard: clp_stdsd

Rurm Time: @6/29/93 @9:58:28

Elem QaBES@ fAs1897 A IOV | 2ERZ/E Shades 196@/1 196/ 2
Avne LAS6R14 . 1EAa 4917 . 5898 . 1328 . 2622 . 4646
SDev . BT A a7 bod . QAGQ3 . QR v 17 by . QAG8 . Q37
%RSD . 79486 . 1628 L2591 . 5499 . 2E88 . 3169 . B45
$#1 . AE582 . 1287 - 4919 . 5a78 L1318 . 2628 L AEZG
HZ  BERLE . 1298 L4915 $S117 . 1322 2616 . AGT7E
Elem T1l19@48

Avne . 347

Shev . ARG

#“RSD L S914

#1 B340

H2 . D349

IntStd 1 = 3 4 5 & 7

Mode "~ mtg Time NOTUSED NOTUSED NOTHSED NOTUSED NOTUSED
Elem Sc - —— e —— - —
Wavlien 361.384 e e e - - —
Avge 625836 1 aGaa - - -— - -
SDev 1675. 843 . AQAAQRMA -~ - — - ——
#*RSD . 2677767 . QRQQAAGAH - - - —— —_

#1 624651 122@R — - —— e -

#2 627021 1 QR@Q - — - — -




010030

Standardization Rpt. BE/D/A3 10:D6:47 AM page 1
Method: DAILY1 Standard: clp stdi

Run Time: 26/09/23 10:32:33

Elem Al3e8s Ca3179 Fez714 K _ 7664 Li&7@a7 MaE?Q@ NaIZiaz
Avoe . 1288 . 1595 L1113 1. 444 2.991 . 2588 LALL7
SDewv . aay I rgva sy vl ey « PHAE LAla . QAR . Anal
%#RSD . 2685 . 1248 . 3861 . 4350 . 3275 . 1898 . 8229
#1 1287 1=a% L1115 1. 449 &.998 . @588 La116
#2 . 1289 . 1596 ~111@ 1. 442 Z.984 . 2587 L1117
IntStd 1 = 3 S ) 7

ggde ;Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

em c - - - - - -

Wavlien 361.384 — e o e e e ——

fAve &20a86 1 2@aa - - - - -

SDev 2. 121324 . 2@2aQRa —— - - - -

%“RSD L Qaa34c1 L GOAOR2AQ —— - - - ——

#1 62RR88 1 QR - - - - —

#Z 620@a8S 122G - - - - -



010031

Standardization Rpt. e/ 29 /03 12:12:58 AM page 1
Method: DAILY1 Standard: clp _stdS

Run Time: Q&/@9/83 1@:@06:57

Elem B_ 2496 Bizz3 Moz@z@ 1788 Sicaad Sni899 Srazls
Avnoe . 4258 D654 . 1818 . SRz . 1423 . oG 1. 429
SDhev . QA8 . QAR3 L ARQLE . QRG] . Qa7 . aQaa . QGG
%»RSD . 1828 . S2B7 . 8661 . 1827 . 4969 . SHQEG . 4480
#1 - A264H . RES7 . 1847 . BSAT . 1428 . D6 1. 433
#Z . A253 L RES52 . 1829 L A3 .1418 . 2194 1. 424
Elem Ti337&

Avoe 1.08&

SDev . Dz

%RSD . 1581

#1 1. @81

#Z 1.@79

IntStd 1 = = 4 5 6 7

Egde *#Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

em c —— e e e e e -

Wavlien 361. 384 —— — — = —— e
Avoe 632521 1 AGaa - e e —— -
SDev 3476, 137 . QQAQadn - —— = — ——
%RSD . 3495686 , QQAQQAQ  ~— e e e -

#1 630063 " AR - - - e ——

#E 634979 1eaoa - - - - -




010032

Standardization Rpt. Q6/D9/23 14:14:31 AM page 1
Method: DAILYIL Standard: clp std&

Run Time: D&/29/03 1@:11:00

Elem Ba49 34 Bell 34 Crz6e77 CuIZZ47 NiZ31l6

Avne L5911 . 2783 . 2376 . 3258 . 8751

SDev . aae7 2@l .17, B La@1a . @zl

%#RSD TR . 3817 . 3974 . 5458 .

#1 .5916 L2775 . 5586 . 3271 . 8736

HZ . 5906 . 2797 . 3367 . 3246 . 8766

IntStd 1t e 3 4 bl ) 7

E?de gCounts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

em c e -— e e o e ——

Wavlien 361,384 e e e e - ——

Avge 596984 1 @B - - —— —— ———

SDev 7824, 137 .QQaddaa - - e e —_— ——

*RED 1.31a61@ . Qa@aa@a —— — e - —

#1 591452 1 Aa@a v —— e —— ——

#Z 6acS17 1 aaad — - —— —— -



010033

Standardization Rpt. QAE/A9/03 12:18:56 AM page 1
Method: DRAILYL Standard: clp std3

Run Time: @R6/39/803 1@:14:41

Elem Cdaaes CoZZ86 MnE576 V_29&4 InZR6a

Avne 1.351 - 3123 . 4530 L7911 . laas

SDev . a6 .16 . QAR . QAL . DAL

#REBD - 4595 CS162 - 6603 . 4696 - 3847

#1 1. 346 . 5091 . 4509 -.788 . 148z

#Z 1. 355 L3114 . 4551 .1A794 . 1288

IntStd 1 2 3 4 = 7

Eode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

lem c - - - - —— -

Wavlien 361,384 o - - - - ——

Avne 625874 1 QAGaa - - — - ——

SDev SA46, 216 . AQQQARA —— — — —— e

#RSD . 48671400 | QQQQAQA -- —— o - -

#1 628228 1 A — e - —— ———

#Z 6237za 1a@aaa - e — — -




010034

Stan~ HAization Rnt. R&E/7/03 1@:24:04 AM pane 1
Method: DAILY1 Standard: clp stdé

Run Time: Q&/89/23 1@:19:06

Elem L.as@ade NaS889 Pd3404 8 18c@a Tha837 U 38859 W 2@a79
Avne . 3564 - D966 L1523 L WS33 . AS9E . 298 L 127
SDev . 2078 . Qa1 . QA « QRQQS . DARZ . QAR . DAAS
%RSD 2320 D616 Nl . 9230 . 3157 Q120 . 4669
#1 . am7 . 2966 1523 . @536 . D596 . 298 1131
At . 3558 . B967 . 1522 . AFP9 L0594 . 2298 1124
Elem Y 371@a Ir 3496

Avnoe 1.@16 1.175

SDev . gl 7, 17, e

#R3SD L A58 2321

#1 1.@17 1.177

# 1.@16 1.173

IntStd = 3 4 = & 7

g?de gCounts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

em c - —— — - —— —

Wavlien 361,384 —— - - - e ——
Avge 627919 1 aRaaa - — — - -
SDev 2730, 846 ., QRAQDAA —— —— — o e
*#RSD . 4349042 | QQQQGARA —- e — — -

#1 625988 120G —— - - e ——

H 629asa 1@ - e = - ——




Standardization

Method:

Element

Ag3c8a
A13a82
Rs189a
R 2496
Ra4934
Bizz3s@
Ca3l79
Cdzeées
Coz286
Cree77
Cu3za7
Fec714
M 7664
Lasdse
LLi67@a7
Mgz79¢
Mn2S76
MoZ@z@
Na5889
NaZ3as
MiZ316
P 1782
FEN3/1
=2RQ3/E
Pd34@4
5 18za
Shi2aes
Sc3i6i3
i96a/1
196@/2
85iz881
Pbhzza

Sel196

Sn1899

DAILYL

Wavelen
3Z8. A&68
308,215

N~NOAD
U

USSR RIS { AR IS R{IRN]
OO Ny - T
qu?uuuj

o
i
m

12}
+

fonamno
P OIBIo -

NOSI~RS0)
o
O

u
i)
n

PUOIRDIIDSDIIOTONGIG]
Jmr P RPTD= PRSI~

TP e v T e e (B T (0 T T == [0 (o)

il
Gl
\1
-~
D0
Se

206 . Qg
349.621

Report

AE/P9/D3 1B:24:05 AM

Slope = Conc{(SIR)/IR

High std
clp_stda
clp stdil
clp_std4
clp stdS
clp_stdz
clp std&
clp_stdS
clp stdl
clp std3
clp std3
clp_stdz
clp stdz
cip_stdil
clp stdl
clp stdé
clp stdl
clp stdl
clp std3
clp stdS
clp stdé6
clp _stdl
clp std®
clp_stdS
clp stda
clp _std4
rlp stdée
~1p_stdé
clp std4
blk

clp std4s
clp stda
clp stdS
NONE
NONE
clp_stdd
clp stdS
clp _stdb
clp stdS
clp _stda
clp stdé
clp_std3
clp stdé
clp_stdé
clp std3
clp stdé

or
[l ]
£
n
24
a

x

rrrrrrrrrrr%zrrr's b ol o b ol ol ol o ol ol ol b o b b ol i el gl ol b ol ol ol b Sl Nl o
m

edsgisgngngingiagingsgiegsgrdrdngsgagrBagogegegngegngogogaiogngagngnsgegsgagngingafogsgisfiogs g
ol ok ot et ot ot oot ot ot fonnd ot (] (] bt Bt et 0 e B o ek ot et o o fond fond o ot ot ot nd ot ot ot et fd et ek ot o ot ot ot

Slope

35,6210
390. 466
77.6139
23.678%

9.@a567%5

Y—-intercept

. QAR
—-. 289147
7. B R edcd
-. BB2T1 @
. AQBGES
. BBZES6
. QBL364
—. 3298221
—. QARNE3
. QP17
. A1 86
—-. @1 3843
L B1B960
—-. 89670
-. B13047
- ANLT727
-, ARl66d
—. ARG LA4L
. 20G391
« 139961
. 782277
—. BARPA36
—. @26556
-, Aa4178
. AAA9E6
. BRBLES
—. QAZ6E6
— QAATES
-. 198589
. AASZAL
—. QAL 7E5R
—-. 128370
v rLrdrdr vy
. AAQGAR
. BRRSRE6
—. AQRAT77
~. AA317A
Q13243
- BATLHIA
-1.73796
. AARGO R
- QRLHAET
. AR5 3
~. QAG36E
-. 1871

010035

N-" s Stan
a6/ a8 /43
A6/ 29 /43

a6 /A9 /a3

D6/ 29 /43

Qe /D203
A6/ a9/a3
Q6D /B3
Qe /B9 / 23
Q6 /A9 /N3
DE/ @9 /A3
A6 /9 /03
De/ B /B3
Q6 /29 /03
Qe/ a9 /a3
QE/ B9 /A3
A6 /A9 /03
B6/ A9 /03
a6 /a8 /A3
Q6 /A9 /03
DG/ B9 /03
De/a9 /03
ne/a9/a3
Qe /D9 /B3
QD6 /B9 /03
Qe /A9 /03
Q6/ D9 /03
Q6/A9 /03
Q& A9/03
A6/Q9/03
D6/ A9 /03
D6 /D9 /03
A6/ a9 /@3

*NOT STAND
*NOT STAND

D/ /DS
Ra6/a9 /a3
Qe /A9 /a3
Re/ A9 /D3
Qe/a9 /03
Q& /A8 /a3
A6/ @9 /03
QG /o S
Q609 /03
Qe /129 /a3
Q6 /A /DS

page 1
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Analyvsis Report
Method: DAILV]
Run Time: Q&/@9/@3
Comment:

Mode: CONC Cowrr.
Elem AQg3Z8a
Units pom
RAvne 1.023@
SDev . QAZ6
%“RSD . 25837
#1 1.40212
He 1.@249
Ervorse OC Pass
Value 1. 0000
Rannoe 1@, 2@
Elem Ca3l79
Units ppm
Ooune 2@.13
SDev . A1
%RSD Q274
#1 2@, 12
#= =@, 13
Ervors OC Fass
Value Za., ad
Range 1, Q@
Elem LLa4@86
Units pom
Avge S. 032
SDev . AR5
%“RSD . 18a7
#1 5. 226
He . QRa
Ervors QC Pass
Value . QR
Ranne 134, Q@
Elem Niz316
thhits ppm
Avpe 4. 857
BDev . Qa1
%#RSD L AZ61
#1 4,856
#= 4,858
Errors GC Pass
Value . Q0@
Range 12, 2@
Elem Sc36l3

OC Standard

Sample Name:

12:24:15
Factor: 1
Al3a82z
ppm
9.738

. DAz
. QR

9.737
5.739

o
n

oo

S-n

S5 hagsn

ST = NS W
S NN NS

=

As1890
ppm

4,933
. B35

. 7TOEE

4,999
4,958

oC Pass
5. Q0@
12, a4

Cozz86
ppm
S5.01@
. B2
. 3930

4,996

5.0z

QC PFPass
5. Q@
10, 2R

MgE79@
ppm
19. 89
.23
. 1316

15.87
19.91

QC Fass
cR. Q@
1. Q@

S2@3/1
ppm

5. @38
. Q17
. 3380

5. Q26

5. aS@

NOCHECK

i9e@/2

icv/cov

De&E/A9 /03 12:29:14 AM

Cr2677
pom
1.969
. 325

. 2294

MnES76
opm
1.@38
. @4
. 3446

1,336
1.@41

(Operator:

S:0
ol
S5

g3 == OO

e * 7

o
=9 eS8 0
+& beN B

QOC Pass
. QR
12, 2@

Moc@z@

ppm

5. @85
. A3

. 7TA34

S. 060
S5.11@

uC Pass
5. B0

1@, &

Pd3404

bpn

1.236
. BAE
cess

. 238
. B34

1

i

QC Pass
i 7,7

D% S99

ro

J

Q48. 27
48, 84

GC Fail
@, @
14, a@

S 182@

ppm

1. @3z
Qa7

. 6559

1. 828
1.@37

QC FPass
G, 17, 17,]
14, aa

Sel96

010036

pane 1

Shzees
m
P85aa
. 1ralv
- 2354

- 99@&1
. 9926

QC Pass
1. AG@
13, @&

" 8n1899




010037

Analvsis Report QC sStandard Re/D9/03 12:29:14 AM page &
Units %R pm pm pm pm pm opm
Avne 98.67 g.E@? 5.144 g.@34 g.@éS g.l&@ 4,950
SDev .13 . 26 .3 .1 .17 . B34 L ALE
#RSD . 13048 . 494 - 7448 2R3 . 3348 . 65993 . 2337
#1 98. 58 D109 S.117 5. @27 5. 033 . 136 45.941
e 58. 76 . 225 S5.171 5. 841 5. @56 5. 184 4,958
Ervors NOCHECK NOCHECK NOCHECK QC Pass QC Fass OC Pass GC Pass
Value 5. QG 5. QR 5. ok S. A
Range i@, Q& 14, QG 1@, @& 1@, Qa
Eleg Srae2ls Tha837 Ti3372 Ti11928 U 3859 V 2924 W 2@a79

nits pm pom ppm pm m pm pm
Avne g.EGE .8982 4,953 Sie 309 - 9955 g.WSE 01. 375
SDev . Qa7 . AQZ6E . Az . Q43 LA1al . Aa8 L A1S
%RSD . 1284 . 2574 . BL6S .8118 1.411 . 1586 1. 128
#1 S.2897 . 9964 4,952 5. 279 1. Qa3 5. &26 Q1. 364
2 5. 267 1. 223 4,955 5. 342 . 9888 5. 837 Q1. 386
Errors QGC Pass GC Fass QC Fass QC FPass GC Fass oC Fass @C Fail
Value . AR 1. 2@Q 5. o 5. Q2@ 1. ARA 5. @aaa 1. 2@
Ranpe 1., Q@ i@, o 1. aa 14, Q4 14, 2a iqa. ag 14, Q@
Eleg Y 371@ InZRLaZ I+ 3496

Units ppm ppm ppm

Avge 4.874 1. 232 4,881

SDev . QA4 . QA5 . AQ6

%RSD . 2893 . S264 - 1277
#1 4,877 1.@29 4,877

#z2 4.871 1.436 4,885

Errors GC Pass GC Pass 0C FPass

Value 5. A 1. AQR 5. aa

Range 1@, o 1@, 6@ 13, a2




Analysis Report

IntStd
Mode
Elem
Wavlen
Avge
Shavy
%“RSD

#1

#&

i
*Counts

QC Standard

b
Time

1¢aaR
. QABBRAR
« DARGAGEA

1aQ@aR
pRrigrlrdr

3
NOTUSED

ae/ @0/

4
NOTUSED

S
NOTUSED

12:29:14 AM

&
NOTUSED

010038

page 3

>
NOTUSED




Analysis Report
Method: DRILY1
Run Time: QA&/A9/43
Comment:

Mode: CONC Corr.
Elem Ag3z8ia
Units ppm
Avoe —. BAGE9
SDev . AQA5E9
%RSD 84,820
#1 -. 111
# —-. AGz8
Errors LC Pass
High . QRS QR
l.ow -. RS2
Elem Ca3179
Units ppm
Avge . QAES
SDev . AAQR
*+RSD 1. 622
#1 . QAE5
# . QAZ6
Errors LC Pass
High . Q5@
L.ow - . A50R
Elem Las@i8e
Units pom
Avge - QG
SDev . ADA7
%*RSD 293.9
#1 - o QAT
#Z . QAR
Evvrors LC Fass
High . AQSa
Low -, AASR
Elem NiZ316
Units ppm
Avge - QAA3
SDev « DQDA
#*RSD 12.45
#1 -, AQA3
H -. QA3
Errors LC Pass
High . QASR
l.ow -, AR5

Tlen

Sc3613

Blank Sample

Sample Name:
1Q:31:44

Factor:
Al3a8z

ppm
-. Q2Z8
. QA6

2. 14

~. BA33
—. DG4

LC Fass
. ASRA
-, ASAG

Cdzeet

ppm

-. Qaal
. DA
13.65

—. Q21

-. 2@al

I.C Fass
. AASAR
-. QASA

Li&7@7
ppm

v lrd ]

. Al

263, 7

. 2aal
—. QARG

I.LC Pass
. QRASA
-, QARSH

FP_178&

I.C Fass
. a1aa
-, BA1H2

196/1

1
As189@
ppm
. B@a7
. 221
135.6

@14
. Q@GR

I.C Pass
. ARSQA
—. D25

Co&z286

pom

-. Qa3
. ARiAL
14@.8

-. QARG
~. Q@A

LC Pass
. QRASQ
- AASA

Mg279@

—. A9Q
~. BAS7

LC Fass
. QS04
-, A5

22a3/1
pom

-. aaie
. QROZ

2. 549

-. 3316
-. Q216

NOCHECK

19s@/2

ich/ccbh

RE/B9/93 10:36:43 AM

Operator:

B 2496 Ba4934
ppm Ppm
—-. B249 . QQAZ
. DG . DB
. 7986 4. 1@
. Q248 . A3
- Q25 . haaz
LC Pass L.C Pass
. QSR . A5G
-. A5AA -. QASA
CrE677 Culsa7
ppm ppm
. QA% . AAAE
. Al . DARZ
2@, 33 97.79
. QAR . Al
. QAAZ . AAR3
LC PFass LC Pass
. BASR . AATA
-, QASR -. RASA
Mn2a76 Moz
ppn m
-. QA . Q41
. HAAA LQAL3
143, & 3. 59
-, AR H. 351
. AQAG . A3
LLC PFass LLC Fass
. A5G . AATG
-, AASH - QASHA
oEQ3/ 2 Fd34@4
pom ppm
.18 . Q05
« ARES . BAGA
136.8 . 7424
. @36 . QRAS
. Qa1 . QRAS
NOCHECK LC FPass
rdr bt
.qum
sizasal Fheza

Bel3132

LC Pass
. BASA
-, A5G

Fe2714

ppm
~. Q2?9

. o281
949, 8

—. QA66
. 4o

I.C Pass
. Q2SS0
-, Q258

NaS5889
ppm

—. Q42
- BR12

3a. a1

~. Q@31
—-. aR49

LC Pass
» A0
-, AT

s 1820

010039

page 1

Shaes

ppm
<. QQ03
. P18

576. @

- D15
. Qa9

LC Pass
. D1AG
-. Q1R

8n1899



Analysis Report

Units

Errors
Hingh
L.ow

Elem
tinits
Avoe
SDev
%“RSD

#1
#e

Ervors
Hinh
l.ow

Elem
Units
Avoe
SDev
%RSD

#1
#Z
Evrors

High
Low

*R

99. 43
- 18

. 1843

99, 55
NG, 30

NOCHECK

Srazis

pem
.8@@1
. aagl

57.85

. Qaat
. BRRl

LC Fass
. DASA
- QA3

Y 371@a

Pooai

. Qiaal
56.77

. Qaas
. 221

Blank Sample

ppm

. A58
. D@39
66.57

. 2R31
. D86

NOCHECHK

Thed37

m
?E@@G
. ARl

15,38

. DRGS
. Qa7

LC Fass
. A1
-. Q1@

In2@63Z

m
?8@@7
. BQR4H
62. 52
. Qa9
. 2@R4

L.C Pass
. AABGH
-. QAT

m
Poos7
.2018
65. 66

LARLS
. Q4@

NOCHECHK

Ti33
ppm
~. Qa1
. aoa1
172.7
. QAQD
-, 2RA1

L.C Fass
. BRASA
- o BATA

Zr 3496

pm
E.@@Zl

. QR4
664.8

—. QA3
. DR

L.C Fass
. AA5A
-. QAT

7

Be/@9/a3 10:36:43 AM

m
Ploac;
.Gml

z2a. 18

~. BA71
i

L.C Pass
. 2102
- Q10

T11908
ppm_

. A@Z9
. DOS6
87.9¢6

@21l
. BA4L7

L.C Pass
. A10a
- Q126

o

169.5

—. d126
a1l

LC Pass
. 1R
-. 1007

ppm
. a=A
. QTS
£5. 86

. adcR
H. @a5s

LC Pass
. Lt
- QASH

57.97

. 22a1
. BAG3

LC Pass
. AQTA
-, AASA

010040

page

ppm
. BACE
. s
103, 4

. DARTS
- BRAES

LC Fass
. DASA
-, QRATA

W _2@a79

™mom

~. QA7
. Q16

236.7

» QRS
-. 2418

LC Fass




010041

finalysis Report Blank Sample QE/D9/A3 1QA:36:43 1AM page 3
Intstd 1 2 3 4 5 & 7
E?de gCounts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
em c — — — —— —_ —
Wavlien 361.384 —— - e —— —— —_
Avnoe 635314 1 2AG — — e — ——
SDev 1160, 362 . Q0QQQAAQ —-— — — e ——
%RSD . 1826440, QQQAQDG —— - —_ — —
#1 636134 10Q2@ - — —— S —_
#2 634493 1 aQQd —— - — —_— —




010042

Analysis Report B/ A9/A3 1@:41:57 AM page 1
Method: DAILYL Sample Name: pbw Uperator:

Run Time: Q6/@9/03 1Q:36:5
Comment:
Mode: CONC Corr. Factor: 1

Elem An3z8a Al13a8 As 1897 B 2496 BRa4934 ReZli@ Biza3a
Units ppm ppm pEm ppm pm ppm Pam
Avge — . QAART . A140 -. QA1 8 - Q410 -, QARRA -, QAR . BAR9
SDev . AR 4 . ARQR RN 7B . AR . QAQA . ARt . BAA8
%RSD 371.28 . ASC@ S. 305 4,950 141. @ 9@. 51 81.32

#1 . AR . AL 4G -, 18 -. A396 -, Q@ -. QRRAZ . QR4
iz - QRAZ4H . B14G -, Q17 -. A4z 4 —. QRAQG -. QQQQ L2215
Evvors LC Pass I.C Fass L.C FPass LC Pass LC Pass LC Pass LC Pass
High . AATAR » QSR . AASR . QSRR . AASA . BASG . AR
L.ow -, AQSAR - . SR -, QA5 - @50 -, QASA - AASA - DASR
Elem Ca3179 Cdezas Coz286 Cr2677 Cu3za7 Fez714 K 7664
Units pom DDm ppm ppm ppm pPm ppm
Avge - QA3 - QDG —-. QRQQG . gz . ARG -, A1 8 -, QAZ3
SDev . 2R mmm@ . BAQA . QA3 . AART . AASZ . D58
%RSD . 148 256. 5 i21.7 1i83. 1 8@, a6 98, @ 175.6
#1 -, pAZ3 . DAAH -, QA1 -. QAL . ARG -, BASS . 208
H - 24 -, DGR —. QQQR . QA4 . QARG . Q19 —. QA7 4
Evrors LC Pass LC Pass I.C Fass LC Pass L.C Pass LC Pass LC Pass
High . ASAR . BASA . QSR . QOSSR QSR . A250 . 100G
lLLow -, S -, AQSA -, AQSR -, QRASH - QRASH -, Q250 -, 1 QAR
Elem L.as@8e Lie7@7 MgZ79@ Mn&576 Mo @@ NaS5889 NaZ3az
tUnits pom m ppm ppm m ppm
Avne - . QAAZ -, Q17 -, QA37 -, QA3 7.7, B - Q125 H. 1213
SDev . QA4 . AR . ARz . AR QA1 17,17 b . Q851
%*RSD 126.5 2. 505 78. 61 26. 51 1@, 7 4,116 84, a2
#1 -, AR -, BAl6 - QA7 -, QA1 . DAAZ -, 2129 H. 1614
# -. ARe -, Q@17 —. BAS8 -, aanl Laala -. @121 Aa411
Evrrors LC Pass LC Pass LC Pass L.C Pase 'C Pass ILLC Pass LC High
High . AASA . QASG . ASHG . AASG . ARASG . ASHA . ASGG
L.ow -, QASR -, QA5G -. Q52 —. AASH -. QASG - . A52Q -, A5RR
Elem NiZ316 P 1782 Zzez/1 EE@a3/2 Fd34@4 S 1820 Shaaes
Units ppn pm Ppm pom ppm ppm pa

Avge -. QAA= . GRS . QAR . QGRS -, QRARQ3Z —~. QAL 4 . aas
SDevw « AL . QRAAS . QALS . B@a11 . QAABA 0343 . BAG2
*RSD 12a.7 5@, 55 = a4 405, 1 13. 11 9%. 8& 7.873
#1 -, AAAG . QA6 . QA6 - BOAS -. QA3 -. Qai4 . Qazz
# -. AAG1 . QA1 3 . AA39 .aa11 —-. QRAQ3 - QA7 4 . AA19
Ervors LC Pass LC Pass NOCHECK NOCHECK L.C Fass I..C Pass I.LC Pass
High . BASA L aiaa . BASG . A1 QA . A1GR
low -, QSR -, A1 AR -, BQSR -, 0123 -, Q1Q&
Elem Sc36l3 196@/1 i@/ Siz8s81 fbhaad Sel96 Sn1899




Ainalysis

Units
Avnoe
SDev
“RSD

#1
#2

Ervrors
Hinh
l.ow

Elem
Units
Avne
Shev
%“RSD

#1

H

Errors
High
L.ow

Elem
Units
Avne
SDev
%RSD

#1
#=

Errors
High
L.ow

Report

%R

97.79
. Q6

. DS

97.79
97.7@

NOCHECHK

Sr4215

ppm

-, PRRG
. DQRR

c@. 12

—. QR
- . DAAA

LC Fass

NOCHECHK

Thz837

ppm

- QL4
. DP9

64,29

-. QA7
—. QA2E

LC Fass
A1
A

Incdes

m
FEG@7
. QBAL
62,12

. Bald
. B4

I.C Fass
. A5
- QATR

ppm
-, D21
. DRQE

9.8253

-. Qaz@
-, 323

NOCHECK

Ti3372
ppm

. PRQE
BREALIr B

34,59

. QR3S
. 2QB2

LC Pass
. QA5G
-, QRASA

Zr3496

ppm

~ QRas
. QRS

3@. 67

-. QA%
-. QARG

LC Fass

Q6/295/23 1RQ:41:57 AM

ppm_

—. QRSD
. Q@9
17. 42

—. Q@44
- P

LC Pass
. Q122
—-. A100

Tii9a8

-t T
eSS
853

Tube IS
S~ oo

N
g

—. QA3
. Baa3

L.C Pass
« BRSA
-. RASH

1010043

- QA5
. BB4 4

LC Pass
. D12G
-, A10Q



Analysis Report

IntStd
Mode
Elem
Wavlien
Avge
SDev
%RSD

#1
#2

1
*Counts
Se

361. 384
6464
409, 4148
. AEES5480

624893
624314

2
Time

1202
. DQAAQQR
. BAADODA

1 2R
1A

3
NOTUSED

Be/29/@3 1@:41:57 AM

4
NOTUSED

o
NOTUSED

=)
NOTUSED

010044

-

page 3

7
NOTUSED




Analysis Report
Method: DAILY1

Run Time: Q&6/Q9/83

Comment:

Mode: CONC Corr.

Elem Ag328a
Units Dom
Avge - AR18
Nay . QDAL A
%»RSD S3. 304
#1 . QRBLL
# . ARAZ5
Elem Ca3l79
Units ppm
Avnoe -. BAA4
SDev . ARG
%RSD 1a3.6
#1 - QA8
#2 -, AQ71
Elem L.a4a86
Units ppm
Avge . QQasS
SNev . BAAL
“ARSD 13. 55
#1 . BAG4L
H2 . QARG
Elem Niz316
Units ppm
RAvne - . BARD
SDev . Qa1
%RSD 363.1
#1 - . Rl
# . QAN
Elem Sc3613
Units %R
Avnge 96.91
SDev . 28
4RGN . Ag1=
#1 96.97
#Z 96. 86
Elem Sr4215
Units ppm
Avoe -, 32
Shev . BQG
%4RSD . 1952
#1 —. AR

#2 —. QAQAY

Sample Name: losw

12:42:06
Factor:
13082
ppm

. Q38

. QOB

5. 932

. BA36
. Q4@

—~. BASR
« QA9

196@/1
ppm

. Qa3
. AAGG
i9@. 6

- AAT7TS

Th2837

ppm
.5@11
il
238.9

—. Q@A7
. A9

S SN
i
Ns1i89Q
ppm
. QAR
. QRQ34H
1Z2a1@a.

—. QBA24
. D@

CoZi86

ppm
.Smmm
. QR
61,7

-. B@Qn
. 2R3

MpE79@

pPm

-. OQ&
. Q@19

81. 7@

~. QA38
-. Q@1

2R3/

ppm
. 4962
. Q028
. 5643

- 4943
. 4982

19e6@/2
pom

. @045

. BALS

33. 49

. BRS6E
. Q34
Ti3372

m
?36@6
. aaal
12. 38

. 2A06
. 2BAS

D6/D9/23 1@:47:05 AM

wd c&vk\oxﬂSULvPEZ?

Crae77

Ponac

. BG4
78.17

. 2GS
. A3

Mn2576
ppm

. aal

. AR

4. 38

- BAAR
. daal

2R3/ 2
ppm

- 4953
. @Rz9

. 5852

- 4974
- 4933

512881
ppm

—. aac4h
. BG21

9@, S

-. Ba39
-. AARA9

Tl19@8
m

Pl2es1
. Q1a5

2@4. 7

-. 2126
i

Ba4934
ppm

- B

- ARG

36. 66

. @2
B7iriirih |

Cu3za7

ppo
. BB@9
. PR3
36. 07

. a@a7
Laat

Mo2@z@

ppm
.SGEQ
. @Al
7.129

. B2A9
. aas

Pd 3404
ppm

- . BQA9
i ralndrd

4, QB

—~ . QA9
—. 329

Pbzea

* Qg
B3
E

OO S0

3]

e O
@ PO TS

IUC “ = R 2
o P WS
m

S UL
ol Y} S

rafg

S8

peracors
taopMm ) = O.SeA\

£-9-03
Be313@

ppm
—. QR

. D@1
41. 85

-. QB2
—. Qa1

Fe2714
ppm

. DR35S

. Q@@

6. 496

. BA33
. Q236

Na5889

ppm
. OREs
L2311

46, 59

-. Qa6
-. 2az1

S 182@
ppm

= Q@AY
. Q163

17

010045

page 1
-
#3335

23

i

Na

Sb2268
ppm

. ARGl
. a2

2329,

aa17
—-. @13

Sn1899

ppEm
.E@@Q
. AAAE
67. 86

. 17 b
. Q@14

W_2@a79
pom

Lop1E
. Q228

Ta3Z. 3

. a3
-. @aas




010046

Analysis Report ' Be/09/03 1Q:47:05 AM page &
Elem Y _371@ InZa6a Zr3496

Units ppm pPpm ppm

Avne . QA . QRS -. Qaa1

SDhev . Baal - QA4 . QAGER

%RSD i@y, » 78. 86 27.84

#1 . Q@ . QR28 -~. QRAA

HZ . Qa1 . QaRdZ - Qg

IntStd 1t 2 3 4 5 ) 7

E?de gCounts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED

em c —— - - - - —

Wavlien 361.384 - - - - - -~

Avoe £1928a 1 QA al e o —_ -

SDev 443, 356G | QQAQQAACT - - — - —

%RSD Q715922 . 2Q0Qd0E  —— — —— - -

#1 619593 1200@ - —— - - -

#2 618966 12324 - — - ——— ——




Analvs

Method
Run Ti
Commen
Mode:

Elem
Units
Avne
SDev
%#RSD

#1
#iZ

Elem
Units
Avage
Shev
%»RSD

#1
#H

Elem
Units
Avge
SDev
#»RSD

#1
#

Elem
Units
Avnoe
SDev
%»RSD

#1

Elem
Units
Avge
SDev
#RSD

#1
H

Elem
Units
Avoge
SDev
%RSD

#1
B2

is Report

: DAILY1
ge: e/ a9 /a3
CéNC Corr.

Ag3c8a
ppom
—. BO208
. DRQ4LS
543, 21

. BRBZ4
—-. QQB4LQA

Ca3179

ppm
.8@24
07
49,91

. @Az
LALS

Las@ae
ppom

. BRAG
. 2308
349. 5

. QA8
—. BAR4H
NiZ316

ppm

~. Q@8
1=

L-I-._- 88

Sr4z15

m
?gﬂﬂﬂ
. BQQR
128.8

. a2oa
. WARR

Sample Name: 227

R[4 714
Factor: 1
Al3a8:s
ppm

. QLS

. ARSA
iiz2. @&

. G
. d@8a

Cdz2es

pm

. AR
. RQRG

27. 34

-. aaal
—. QAR

Li&7@7

ppm

-. Q@16
. DR

5.958

-. Qa6
-.aa17

P 1782

m
?8@42
. Q@67
158. 8

— . DART
. B3R89

196@/1
ppm

Thz837

ppm
.8@@1
. QA4
2RS7

. BA19
-, 216

QSIBQQ

pp

- @@18
. 0024
130. 1

—. DAL
—. QR3S

CoZ286

ppm

Y e
. Q@Q3
137.4

—. QGRQQA
—. QRS

MgE79@

ppm

-, Q@E3
. @258

246, 3

196@/2
ppm

. 2ags

. 2A16

57.03

. Q42
. Q@17
Ti337&
m
?g@@9
. BaR4
49.69

L Ba12
. ARAE6

B6/Q9/23 1@:52:

i (}\Q BDQ &f\m \“\%

B_ 2496

Ep@46@
. BaE
4.387

-. Q446
- Q475

Crae77

ng -
. QQA3
. 2@
46,03

. BRaR4H
. AR

MneS76
ppm

. AR

. A1

133, 5

zeaz/e
ppm

1. 205
. 0oR
2273

1. 205
1. 2@6

8512881
pom

. 3128
. ARG
19. &0

. Q146
.211@

Tii9e8

AM

Operator:

Ra49¢4

@@ﬂl
. QR
. 8556

. 2Rl
. oAl

Cu3za7

m
pgmma
. Q@6
82. 41

Qa1
- Q2R3

MoZ@z@

ppPpm

- QAQL
. DD
15%. 4

. BDQR
—. 328

Pd34@4
ppm

Q@17
. Q@15
83.73

. 2ase
. BRA7

Fbaz@

ke

o

3
mss

Hdm N W0 e

ﬁ.', LI ]
- o

[~

13]
D

28 USS3 (0
L)
(B LN2)

Re313@

ppm

—. Q@3
. D@1

31.87

—. AR
- QQA4H

Fe2714
ppm_
. Q7
. Q223
32,87

. BASE
. 2388

NaZ889

.3147
. Q"Zlu‘l

36. 55

. 8186
. @109

S 182a

ppm

-. BASEH
L2A1Q

18. 76

- QP63
- Q248

Sel96

1SS0
S&3
e 10

010047

page 1

i2E23a

p

j Sme
v 17, barl )
175.7

e roZ
C P PpeTD
ISERN
TN b
TSN

fu

D

e

e

4

Shaaed

opm

—. QAR
ralridetr

1323,

LB
—. AAZ3

Sn1899

ppm

.@@
@@1&

Lo -

6..‘.‘. e Y]

. dA3a
L R

W_ 2079




Analysis

Elem
Units
Avge
SDev
%*RSD

#1
H

IntStd
Mode
Elem
Wavlien
Avne
SDev
%»RED

#1
B2

Report

Y_371i@

ppm

aaal
. AR
123.9

. DR
. Q@

i
*Counts

Inz@e
ppm

. QAas

. DAL

79.43

. QG
. aaag

=
Time

12200
rdrlralrgralrg]
. ARAANARD

1 a2
1@

Ir3496

ppm

—. Q@a7
. aaal

21.@7

-. QARG
-. 20@A8

-

3
NOTUSED

Q6/09/03 1@:52

4
NOTUSED

S
NOTUSED

HB |

&
NOTUSED

010048

page 2

>
NOTUSED




Analysis Report
Method: DAILY!
Run Time: QA&/09/43
Comment:

Mode: CONC Coryr.
Elem AQ3z8G
linits ppm
Avne -, QA1
SDev . AQRAR4
%RSD =91.74
#1 —. AADAL
e . QAR 1
Elem Ca3i79
Units ppm
Avoe -, AL
Shev . AAA6
%RSD 4,87
$#1 -. QA1&
#2 —-. AQQ7
Elem La4s@8e
Units ppm
Avge - ARG
SDev . ARl
%*RSD 53.53
#1 —-. QA1
# - QRARA3
Elem Niz3le
Units ppm
Avoe —-. ALl
SDev « QA9
%RSD 81.93
#1 - o QAL
iz -, AAL7
Elem Sci61 3
Units %R
Avne 95.87
SDev . 004
%*RSD . 67309
#1 95. 41
#& 96. 32
Elem Sr4z21S
Units ppm
Avne - . BAQR
SDev . QAQA
%RSD -S5168
#1 —. QQAR
= — . BQAA

Al3a8s
nom

. QO35
. BRAT3
z@7.8

e M
~N @

el N Q& (g
®
o

SSF - Q5 =

e o1
o

;530
>
O

S8
5
FaRsa)
o

i9e6@/1

pom

. aa17
. B2A7
39.29

L QALE
. Qs

Coz86

m
E?@@@4

. DG
39. 11

-. Qa3
- . DRAES

MpE79@

ppm

-. Q52
. A3

S6. 45

-. Q73
- QAQZ2

“AR/ L
om

To144
. A0S
. QDD

1.147
1.141

196@/2

ppm

—. @8
. 23R8

99.68

- QA
Ti337&
n
?S@@l
. BAQG
=8. 14

. A0z
. AaR1

De/09/03 13:57:19 AM

-

2496
DDm
—. @447
. DaR7
1. 542

- @443
- Q4SS

PrE677

ppm

~. gl
. QORE

290. 4

—. QAA3
yvilvvip

MnE=Ta

popm

—. QARG
. Qa1
1345,

l L]
S
29
S8
S
[

-7

s o

M G~3 9
g oSl

o e e F
i

Tt YW e
1
n

Ba4934

ppm

—. QAQR
. AQQQ

3h. 43

—. QRAGR
—. QG

Cu3dza?7
m
?8@@8
. BRA3
37.74

-Qa1a
- D26

Mo2@s@
ppm

. DOGE

. QR4

66. 88

. QAR
vl v 1

ﬂda4@4
@1
15

.G@
- @
316
aal

@
-2a11

oo

=17
0
3

[ ] - bl

[l el £ o T

S S
e (J] e

o
=5 N NG

IDC e
s
O

0% oS3

mien

o
TR
roe

O}

Operator:

\w\ffb

Re31i3a
m
?@@@
. QQQG

6973

—. QAAZ
~. QG

Fe2714

ppm

- QP63
. BOSE

89. 85

- QB2
-. 1e2

Na5889

ppm
.8@5@
. Q@47
94,25

. 2R17
. B84

S 1820
ppm

. BReE

. 2006

9,565

. A58
. BAGE
Sel96
ppm

. QAR
. A3
889, &

. BOR3
-. DAz

U 2924

pom

—. 0203
. Qa3

83. a2

-. @21
—. QRS

010049

page 1

lom
\Jl Ll w o0
no9am

fory
S8 N
P L)
NS S

9 e

=

814
. 2233

Sni1899

ppm
. Q@Az
. QA14
498, 1

~. QQa7
Laie
W _2a79
ppm

. Ba27
R e
42.75
- BAZE
. 2A19




010050

Analysis Report A6/ 29 /A3 1R:57:19 AM pange &
Elem Y_371@ Iin2@aez 13496

Units ppm ppm ppm

RAvge —-. daat . QR4 —. DQG&

SDev . QAR . ADRGR . DAGY

*RSD 76. 34 . 7706 1za. 6

#1 - . QAR . QAQ4LH -, Qa1

#Z —-. Qa1 . BAA4LH -, @1z

IntStd 1 =2 3 4 5 2} 7

E?de gCounts Time NOTUSED NOTUSED NCOTUSED MNOTHSED NOTUSED

em c — - — —— e -

Wavlen 361,384 —— —— - — o e

Avae 612628 1 QAR — —-— e —— e

SDev 446,772 L QQAQQQA —— e —— — ——

%“RSD L EERS6AR | AQQRAAQH  —— —— - — -_

#1 &R9766 1 Q@R e —— —— - ——

4 615489 1 Q2@ - - — - _—




Analysis Report

Method: DAILY1

Run Time: Q&6/09/@3
Comment:

Mode: CONC Corr.

Elem A 3280
Units ppm
Avge . AQQG
SDev . AQARQEGS
#RSD =707, @&
#1 . DARLE
#z - Q@42
Elem Ca3179
Units ppm
Avnoe — . BARLH
SDev . QAL
%RSD 1z1.1
#1 -. Qaal
#2 —. QA7
Elem Lasa86
Units pom
Avge . DA
SDev . AQRA7
%RSD 347.6
#1 . AQR7
#2 —-. BAG3
Elem NizZ316
Units ppm
Avpe -, BAGE
SDev . Qa7
%RSD 12a.7
#1 -, Baal
= -, A1
Elem Sec3613
lUnits %*R
Avge 95. 64
SDev - 16
%“RSD . 1695
#1 95. 92
i 95,75
Elem Sr421s
Units ppm
Avnoe - . QAQD
SDev . QQ2A
%RSD 31. 4=
#1 - AQAA

RE&/B9/03 11:@

6%\?’%0 ‘Q/b\\o\ﬁ)’v

Sample Name: 22726%5s

12:57:28
Factor:

A12a82

Q93
S o
+es o
S

o
.gl
fu

J

)
2
=2
[

—. pR1
Lie7a7

pEm

-, ARy 7
b
i. 388

—~. a17
-.Qaai17

Fo1782
m

PP aae 1
. 2@11

18. &4

-. B@69
-, QA54

196@/1

Bom

—. @
. 209
182.6

. DARS
-. BA36

The837
m
PPB oo
0013
216. 6

. @QA3

1

SmL dAmfic 90ed (LW 0.02S0L Ph (joomu)

As189@
pom

-. 6ac7
. D244
163.5

-. QAS7
. DG4

Co286
ppm

<. 2p0@
. QQ0S
1443,

. QBA3
—. QAA4L

MQE79@

S8 O

Ti3372

m
Pooes
. daal

2@, 51

. BG4
. A3

MnES76

ppm
. QBGR
. QAR

1536.

. BaR1
—. ARl

Ba4934
ppm

. Q0@
. QRGL
£9. 41

. BRRz
. D@L

Cu3aa7

m
Phm >

. BR@l
5.934

Vi1 5 e
L1113

MoZ@Z@
ppm

. BRes

. BAa

38. 43

. oz
. @aal

Hy
=

=g
g * Drr

PP QDI
LY PO 3

N o U

O

e}
oo

S OS93 W
L

)
P BITY

S

Z:zb AM

Operator:

Be3130
ppm

—-. Q@R
. DRRR

3.693

- AR
—. Qa1

010051

page 1

:3%},” p3335

6>

Biazsa




Analysis

Elem
Units
Avge
SDev
%»RSD

#1
He

IntStd
Mode
Elem
Wavlien
Avge
SDev
%RSD

#1

Renort

Y 371@

ppm

=, 200®
. QR

421. 0

= N
i
\]l

o N

rory

-
>0

insraz

ppm

. QA3
. BARA3
1@2. 1

g 1
. anl

E .
Time

14000
. GARAQGR
R ninlrirlrgr)

1000
1 Q@A

Zr 3496

ppm

—. QQR8
- BRAas

67.75

—. QR4
-. ad11

3
NOTUSED

A6/ /03 11:02

4 S &
NOTUSED NOTUSED NOTUSED

010052

page &

v
NOTUSED




Analysis Report

Method: DRAILY1

Run Time: Q&/@9/23
Comment:

Mode: CONC Covrvr.

Elem An3=8a
Units pom
Avge -, QAQTS4H
SDev , ATTVRG
%RSD 16. 6842
#1 -, ARRAGRA
$#z - . ABA4L7T7
Elem Ca3i79
Units ppm
RAvne . ARA8
SDev . BAG3
%“RSD 44,72
#1 A1
H - AQAS
Elem L.a4@8se
Units ppm
Avge -, QRAT7
SDev . QA
%*RSD 33.17
#1 -, QA9
H -. QRS
Elem NiZ316
Units ppm
Avaoe - . AQAS
SDev . QR
%RSD =, 38
#1 - . QQG6
#2 - QARG
Elem Scabl3
lnits %R
que 95. 15
"My 1. 44
%*RSD 1.511
#1 96. 16
#2 94,13
Elem Sr4e21s
Units ppm
Avne -~ o AAHD
SDhev . AQQG
“RSD 81. @2
#1 -, QG

Hi2 —. NAAR

[l 1]
n =3

W "D T =N
fr " D0 Y ST - B
* e (Y
N 9
o=y D
ro

ioQ -
QAN —
Seg v D
eSS O i)
L (U

o

1782
ppm
~. PR35
. Q073
2a7.8

-. aas7
LAAL7

As189@
ppm

. R8s

. BA39

S@l. 1

-. QA2
« QAT

CoZz86
ppm

. AR

. g

48, 41

. BRAs
. QAR

MoE79@

pom

—. QG777
. ARl 4
19.98

- BA8A
—. Q6D

a L] 1 ] [ ] [ ] ‘U ri:l

™ o RIS
D bl )

S5 0N

[y

L el B N s » I £ 1]

)
~
o

Ti3372

m
?86@5
. Qa3
S56. 5@

. daa7
. DAA3

DL/ B9 /B3 11:@7:33

4496

—.@477
. QA3
. 6439

—-. Q475
—. 248@

Cr2677
ppm

. DDA2
. 2RaZ
87.47

il
. QR4

Mn2S76

ppm

—. Q206
. DR

S516.7

—. QAQD
- DRQG

2ea3/2

ppm

1. 208
. 228
. 6684

i1.2@3
1.214

8iza81
ppm

Q170
. AALE
9. 1

9
1

O

* B8 T e = M
e Q= O DU
NN S
~No O

s
i

AM

Operator:

)9,\,\“’ %%

Ba49a4

- @@@@
. DAG
692.9

— . DRDR
» BRARG

Cu3247
npm

« QARAAT7

. @Al

8. 38@a

. B@iag
. @@y

Moz2@z@

pom

—-. a1l
. ARAR3

3@.98

—. Q@S
—-. Q@13

Pd34@4
ppm
g i
. QGRS
33.@5

—. QGZ@
—. Q13

bzl
bpm
1. 264
A1l

O

= fg

o 1 I 19 ]

o e 9

Be3130

ppm

~. QQQE
. BQRG
13. @3

—. Al

—. QAL

Fel2714

pom

—. 3216
. ANET7

224. 4

. QA1
—. QA42

Na5g89

ppm

~. @119
. Q273

61. 41

—. 2170
-. AA67

S 1820

ppm

. QD34
. ARAS
9. 367

. 3031
. BA36

Sel196

pom
iU CH)

010053

rage 1

=

i

S83Mm

et t QT
oS e

DL Q99U -

S

o~y

ok ot
D

2
\‘
<O

nm: o9
SS9 098y
893N
P
Ll

289
0
~




010054

Analysis Report A6E/B3/A3 11:@07:33 AM page 2
Elem Y _371@ INER6E Ir3496

Units pom ppm ppm

Avne -. QQAa . OB -, A1y

SDe . DD . QA . ARz

%RSD 92.91 6i12.7 =1.96

#1 —. QA1 -, Qa1 -, aRl13

#= -, QAQG . agal - QG

IntStd 1 = 3 4 5 & 7

g?de *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
Elem Sc —— -— - —— e o
Wavlien 361.384 - — - - o —

Qvne 6a8AR8 12322 -~ - - - -

SDhev 9111.778 . Q@a@adda —-— - — = ——

%*RSD 1. 498628 . ad@@a2Qa —— e —— ——— -

#1 614451 1 2aaa —— - - - —

#iZ 6R1S6S 12323 - - - - -




Analysis Report
Method: DARAILYI1
Run Time: @&6/@9/Q3
Comment:

Modes: CONC Corr.
Elem RApg3z8a
Units ppm
Avge 1. @23
SDev . ARAGE
#*RSD . 25418
#1 1. 2228
#2 1.@023%5
Evrors QC Pass
Value 1. 226
Ranne 1@, 2@
Elem Ca3179
lnits ppm
Avne 2@, 42
SDev 01
#»RSD L7116
#1 2?3, 39
H#= =@, 41
Evvors QOC Pass
Value z@Q. Qg
Ranne 1. A4
Elem Las@se
Units ppm
Avnge 5. 023
SDev 2
*RSD 4284
#1 5. a8
#i . @38
Ervrors DC Fass
Value 5. QA
Ranne 12, Ad
Elem NiZ2316
Units pom
Avge 4. 9846
SDevw . AZ3
%»RSD . 4751
#1 4,895
= 4,923
Errors (OC FPass
Value 5. A0
Ranne 14, A4
Elem Q3613

OC Standard

Sample Name :
11:12:23
Factor:
Rl13a8z Rs1800
ppm ppm
9,726 4,962
. Q17 . A6
. 1714 L 117a
5.714 4,966
9,737 4,958
QC Pass AC Fass
10, a& S. QGG
14, QA 1@, Q@
Cd&zes Co&z86
ppm D om
1.Q3¢ . 58
. 24 .@83
. 38z . 4503
1,227 5. 24z
1. 433 H. Q74
QOC Pass QC Pass
1. Q@ 5. QAR
12, Q@ QR
Li&7@a7 Mg 2790
pom
4. 750 H@.@?
.A19 .21
. 403 . 3699
4. 736 2. @6
4,763 ca. ag
QC kass OC Fass
5. aaa ZQ, A
1. 2@ 15, QG
F_ 1782 a3/l
onm ppm
5. S50 5. 83
. AZ9 . A3Z
- 3470 . 6344
S5.270 5. 186
5. 229 5. 060
QC Pass NOCHECK
5. A0
1@, a2
196G/1 196@/2

icv/ccov

RE/A/BZ 11:17:32 AM

4. 737
4,745

QC Fass
5. Q@R
10, 24

Crae77

pem
1.971
. 328

- 4156

1.985
1.967

oOC Pass
=, Qaa
15, A

Mn2&S76

.
.
2
«

m
@49
ralr i
182
n48
TR

S
4
@
a
4
5
w
Qg
@

1.
i.
QC
1.
12,

as
7]
@
223/
pm
@54
.a19
.¢686

S. 067
5. @41

NOCHECK

5izas81

(Orerator:

Ba4934

ppm
5. 88&

. B4S
. 4579

5. 850
9.914

QC PFass
14, a&
1, 24

Du““47

1.997
. Q@1
. Q746

1.996
1.998

QC Pass
= . AR
14, 2@

MoZ@z@

@
. 5947

=t
3
594
@

m
-1
.2
=9
1 @
14

5.
=

QAC Fass
5. 00
14, @@

Fd3404
ppm
1.@a33
« DR
. 3286

1.833
1.@33

0C Fass
1. G
10, @@

ThEo

Be31i
ppm
1. az
. DA
. 112

30
4
1
7
1.023
1.a24
QC Pass
1. Q@R
10, A&
Fe 714
1@.3@

. 05
. 4592

14, 26
14, 33
QC Pass

1@, 0@
1@,

NaS889

AT

- B4
2795

348. 49
048. 54

0C Fail
3@. aa
14, @2

S 182

ppm

1. 454
LALS

1.431

1.239
1.261
QC Fass
1. 2@
1@.@@

Sel96

010055

page 1

BiZasa
EPgcs
. Q03
.67
5. Q26
5. 081

QC Pass
5. QR
1. a2

K 7664
ppm
ai7. 93
. @7

- \..‘7\...”..

217.88
G17.98

QC Fail

. QA
’@ Ul
Na33d:

pm
96 77

Hy

S
o

o
fye

romo
0 oo
7S e o]

Q9
m N U

Sbaca

ppD
.591¢
. @229

L A933
. 9922
. 9949
QC Pass

1. 0@
12, 2@

Sn1899




fAinalysis Report

tnits
Avae
SDev
%RSD

#1

#=

Errors
Value
Ranpe

Elem
Units
Avnoe
SDev
%“RSD

#1
#Z

Evrrors
Value
Range

Elem
Units
Avne
SDev
%RSD

#1
2

Errors
Value
Range

%R

97. 3@
1. 31
1. 347

A, 37
98. 22

NOCHECK

nara

@. Q2

QC standard

pm
S. 202

. Q44
. 8547

S. 234

S5.171
NOCHECK

Tha837
m
. 2l
- 3947

1. 228
1. 246

QC Pass
1. 222
1@, 2@

InZB6E

ppm
1. D46

. DQ4
. 4129

1.@43
1.@249

QC Pass
1. 2aa
1. @@

4.883
4. 895

QAC Fass
5. Q@@
1@, a@

A6/ 29/03 11:17

pm
g.@ﬁ?

. A
L1776

S.058
5. 060

OC Fass
S. AR
1@, @@

Tili9a8

~rad

S8 thsS3

SN

e iigo

. @a31
-3138

9943
- 9587

GC Pass
1. 2@
1@, Q@

010056

AM page
ppm ppm
5.117 4,979

LA .11
. 2999 . 2276
. 128 4.971
S.1@7 4.587
QC Fass QC Fass
5. AR 5. AR
14, Q@ 1@, QG
V 2924 W =479
ppm pom
G, 18604 Q1.373

.14 . A7
. 2702 -.9178
5. AE5 Q1. 278
S5.@074 Q1. 368
QC Pass GC Fail
5. QMG 1. @@a
1@, A4 1. aG

re




Analysis Report

IntsStd
Mode
Elem
Wavlien
Avnge
SDev
%»RSD

#1
#

i
*Counts
Sc

361. 384
621738
8386. 286

fC =+ ~rard

=
Time

122a
. DBAADDG
. QRAQRAAQR

1 QG
12@@3

-

!
NOTUSED

DE/A9/ A3 11:17:22

4
NOTUSED

S
NOTUSED

A

&)
NOTUSED

010057

page 3

>
NOTUSED




Analysis Report Blank Sample RDE/D/A3 11:24:51 AM page 1
Method: DAILYL Sample Name: icbh/ccocb Operator:

Run Time: QA6/R9/03 11:19:52

Comment:

Mode: CONC Corr. Factor: 1

Flem Ag3z=8a Al328& As189a B_ 2496 Ba4934 Be31l3@ BiZ&ia
Units ppm ppm opm ppm popm ppm ppm
Avge -. QRAZ6 . QA3 - QQAZ -. Q382 . BAR4L -, QAR . gz
SDev . ARG 1 . MA3ZZ . DAl . AdAal . A3 . DA .18
%“R5D 232, 0% 99,91 18. 44 . =889 6. 9= 179.5 859, =
#1 -. BAR69 . AASS - QA4 -. 383 . AR -, QA3 17, B ]
#z . QRARQL7 . QRG9S -. QARS -. @381 . PARG . QAR -. Q@11
Evrrore LC Pass L.LC Pass L.C Pass L.C Pass LC Pass LC Pacse L.C Pass
High . ARASAQ . ASQG . QAT . QSR . QTG . AASA . QAT
L.ow - QRASQR - . QSRR - QASA - . ASAR -. PRSH -, QRASH -, QATSA
Elem Cal3i79 Cdazes Coa286 Cr2677 Cu3za7 FeZ714 K 7664
Units ppm pom pom ulal] ppm ppm ppm
fivpe . QA4 1 . BAAQQ . ARz . QAA4H . QAR L1112 -. QARG
SDev E7.17. 5 K- - AR . AAAZ . BAA5 Rvining . 489 . ARG
4RSD 37.9% 505. 9 144, 4 1@7.6 61,26 79. 24 78. 47
#1 . BAZA - By -, QARG . 1173} . BAR . 3A4L9 -, BARA3
H . A5 3 . 2Rz . QAR . Qa8 . QAR3 -R175 -, QA9
Evrrors LC Pass LC FPass L.C Pass LLC Pass LLC Pass LC Pass LC Pass
High . ASAR . AASR . BASR . QASG . AAaSA . AZSH . 1G04
l.ow - ASARA - BAGA - . PSR -. QSR - . QRS -. A5 -. 1@
Elem La4s@aBeé Lie7a7 Mg=z79@ MnzS76 MozazZ@ NaG889 Naz3az
Units npm ppm ppm ppm ppm oem ppm
Avge . QAAT -. QAR —. RAQ3 . ARy . QLA . A4 H. 142
SDev - DRARG . AAQG . 2A1A . B . ARA6 . ARZE . 3599
%*RSD 105, 0 91. 51 333.9 124, 3 15. 33 129, 1 42,17
#1 . QA1 -, QA -, Q1A . QAR . QAL 4H . DARS H. 1843
#2 . QA1 -. AAAR . BQh4H . oA . AAZ6 . BRae H. @996
Ervors LC Pass LC Pass LC Pass L.E Pass .C Pass I.C Pass LC High
High . QSR . NASA . BSHG . DASG . AASH . ASAA . ASQA
l.ow -, QASA -, ARASRA - . ASQR -. QASH ~. QASH -, QSRR —-. A5
Elem NiZ316 1782 Zz@a3/1 oEA3/2 Fd34@4 S 18z@ Shza6as
Units ppm pom ppm ppm ppm ppm pgm
Avne -, QA3 .81 -, QR17 . QA7 . aao . Q39 .AAia8
SDew . D04 . 289 . QRS . 2R . QAZ4 . A1z . DRAZ7
#*RSD 162. 3 1@9.6 87. 42 18. 66 27a.7 £9.77 15a. 8
#1 - . AAQ6E . 2218 -. BRaZ7 . DARAG - A . BA47 . Q37
HE . AAQR H. #1145 -. QRR6 . 1707123 . AAZE Qa1 -. QQal
Errore LC Pass L.C Pass NOCHECK NOCHECK L.C Pass L.C Pass LC Pass
High . AASEG . A1 . AASAR . Q1004 . A1
L.ow -, QRASH -. Q1A -, QASR - D1LOG -. Q1R
Elem Sc3613 196a/1 i196Q/¢ Siz881 Fheo@ Sel196 Sn1899




Analysis

Units
Avae
SDhev
%RSD

#1i
#H

Evrrors
Hioh
l.ow

Elem
Units
Avne
SDev
“RSD

#1
#=

Errors
Hinh
l.ow

Elem
Units
Avaoe
SDev
%RSD

#1
#Hz

Evrrors
High
l.ow

Report

%R
96. 62

1-1._.\..‘

298

Q8. 73
37.51

NOCHECH

Sra215

ppm
.8@@3
. 20@1
54.91

. Gaal
. BRA3

L.C Pass
. ADSR
-, QASa

Y R71@a

ppn
. QPR3
. Q@R
7@. 46

. agaz
- BARAG

L.C Fass
. RS2
-, QASH

Blank Sample

ppm
. 0053
. Q@16
29, 88

. Q42
- BR6S

NOCHECH
Th
pp

. A
. &
14

a

=837
pm

a9
ata
3.9

. Q016
. 2PR2

L.C Fass
. A1
-. 1o

In2ae
mom

L
. BG4
178.3

—. QA1
. BRAS

NMOCHECHK

337
m
Bz
QAT
6.0
-, Qa1
. ARG
LLC Fass
. BASH
—. QASA
73496
pom
-, QAGL
. QA7
579.7

—. AQR&
. BG4

L.C FPass
. AR5R
—-. QAT

Ti
pp
. @
- @

A&/ a9 /M=

ppm

- QR4 1
. 0006
15. 41

—. QAZ7
—. 3246

L.C Pass
. Q12
-, Q120

T11948

ppm
- QeR7

. 048
673, 2

. Qa7
-. a4t

L.C Pass
. A1AA
- . A1QG

010059
page &

ppm

- BA4ssS
. aac8s
61.63

. anss
H. Q064

L.C Pass
. QSR
-« QASR

W_2@a79
oom

. DR48
. Q054
113.5

. BAQ9
. BR8e

I.C Fass
. A1Q7
-, Q1 AR




Analysis

Irtstd
Moocter
Elem
L:lc":x vien
|SAVE SN~
€Dev
%“RSD

#1

#=

Report

1
*Count

sc

361. 384
617434
7976.87
1.29194@

Blank Sample

%ime

12004
. BRAGADAR
. QDADHDA

1a@aa
1QaaR

3
NOTUSED

BE/Q9 /A3 11:24:5]

4
NOTUSED

5
NOTUSED

A

6
NOTUSED

010060

pane 3

-
NOTUSED




i
,,M

DIVISION 20 = Date: 06/06/03
06002.01.081 Analyst: RSPIES
TO#030604-8 Method: EPA 300

Conc | RESULT % Rec |
System ID_| Analyte mg/L _mg/L Qual DL v or RPD
227265 [CHLORIDE | 1170.310 1170 20
2272650 |CHLORIDE | 1170.983 1171 20 0.06%
2272658 |CHLORIDE | 1548.012 1548 20 400 94.4%
227266 __[CHLORIDE | 1442.236 1442 20

U = UNDETECTED

/610061




010062

Book/Pégei:- 1 0 0 8 d . .
Southwest Research Institute
P4
AL Y
- ) |\
| '/\\Q D
Schedule File: C:\PeakNet\schedule\08JUNO3.sch
Line Sample Sample Type Level Method Data File Dilution
1 IcV Sample anions030318.met  030606_001.dxd 20
2 ICB Sample anions030318.met  030606_002.dxd 1
3 227265 Sample anions030318.met  030606_003.dxd 200
4 227265 Sample anions030318.met  030606_004.dxd 200
5 _ 227265D Sample anions030318.met  030606_005.dxd 200
6 227265S Sample anions030318.met  030606_006.dxd 200
7 227268 Sample anions030318.met  030606_007.dxd 200 v
8 ccv Sample anions030318.met  030606_008.dxd 20
9 ccB Sample - anions030318.met  030606_009.dxd 1
10 227357 Sample anions030318.met  030606_010.dxd 1
11 2273570 Sample anions030318.met  030606_011.dxd 1
12 227357S Sample anions030318.met  030606_012.dxd 1
13 227358 Sample - anions030318.met  030606_013.dxd 1
14 227359 Sample anions030318.met  030606_014.dxd 1
15 227360 Sample : anions030318.met  030606_015.dxd 1
16 ccv Sample anions030318.met  030606_016.dxd 20
17 CCB Sample anions030318.met  030606_017.dxd 1
Default Method Path: C:APEAKNET\METHOD
Default Data Path: C:\PEAKNET\DATA\030608
Comment.
DIV 20 06002.01.081 TO030604-8 .
LA CANTERA 05827.03.006 TO#030609-1 :
— ‘f—f
] / aasneni —
/
i
//
{ gé/‘ ~
/ //
- // /_’#f — t‘
/ / /,/ . ’- .

FRM-226 (Rev 3/Mar
Page1of2




010063
e . oBeokpagt:_10 085
Southwest Research Institute -
Dionex DX500 Ion.Chromatography Daily Log

o~

Analyst: ‘ Date: (ﬂ,/ [ﬂ / 03

Conductivity:_ I iq\

!

Client Project # TO # Analytic#l‘ Method
DIVZD 00030105 | U008 Seom

[aCanteras_ |UBE 27.07. (30 30604

o HOu d, £ e [y s 0%03) 3

conmn:” AS T4 (3535 — Calibmton: _ D318

|
I Comments:

ICV/CCV/MS:

1"Source éFEX [ﬂm 13???) 2”80urce ]\[/f)’ptl ;A/
Lot#___ o04-794S ~ | Lot#:__(FD—- /-/C 3

CCV Conc: (PO _____CCVCone:_____ /20
MS Copc: /00 MS Conc: -

ELUENTSOLUTIONPREP: =% ~ FV=2.0L DIH20
/ 0 mM Sodium Bicarbonate T & | 355 mM Sodium Carbonate %g °3

Weight: 0 ’ (L&Q’ NaHéO; Welght O ¥ 4'{ q Na,{CO,
Source: U/(d,m ( [/) _ ~ Source: ACW K
Lot ___|AROGE] 10(0 M 344 i

Othér Eluent:

\/mnA Autoregen (ASRS)

M ‘ — o0 adfos
- gg. 763 | Zm é




Schedule File: C:\PeakNet\schedule\08JUNO3.sch

Line _Sample Sample Type Level Method Data File Dilution
1 icv Sample anions030318.met  030606_001.dxd 20 O 1 0 O 6 4
2 ICB Sample anions030318.met  030606_002.dxd 1
3 227265 Sample anions030318.met  030806_003.dxd 200
4 227265 Sample anions030318.met  030606_004.dxd 200
5 227265D Sample anions030318.met  030606_005.dxd 200
6 2272658 Sample anions030318.met  030606_006.dxd 200
7 227266 Sample anions030318.met  030606_007.dxd 200
8 ccv Sample anions030318.met  030606_008.dxd 20
9 ccB Sample anions030318.met  030606_009.dxd 1
10 227357 Sample anions030318.met  030606_010.dxd 1
1 227357D Sample anions030318.met  030606_011.dxd 1
12 227357S Sample anions030318.met  030606_012.dxd 1
13 227358 Sample anions030318.met  030606_013.dxd 1
14 227359 Sample anions030318.met  030606_014.dxd 1
15 227360 Sample anions030318.met  030606_015.dxd 1
16 CCv Sample anions030318.met  030606_016.dxd 20
17 ccB Sample anions030318.met  030606_017.dxd 1
Default Method Path: C:\PEAKNET\METHOD
Default Data Path: C:\PEAKNET\DATA\030606
Comment:

DIV 20 06002.01.081 TO030604-8
LA CANTERA 05827.03.006 TO#030608-1

\C\//CC\/ = Spex ¥ 219(AS) Inng # 3989
z
NON< #]q0-01-4CD
%%’ = 100 mg/L
2N = qo4
Poyl = 14l
s | 00 of oper > Sample
Page 1 of 1 6/11/03 12:56:56 PM

PeakNet 5.1



Sample Name : ICV Date Time Collected : 6/6/03 3:01:10 PM O 1 O O 6 5
Dilution Factor : 20.00 System Name : Dx-500

Injection Number : 1 Detector Name : Conductivity Detector

Data File Name : c:\peaknet\data\030606\030606_001.DXD Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\method\anions030318.met System Operator : rss

Schedule File Name : c:\peaknet\schedule\06jun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
1 2.92 FLUORIDE 107.395 142104 1153208 1 -2.67
2 4.04 CHLORIDE 211.578 175982 1647325 2 -4.42
3 4.78 NITRITE-N 99.466 131462 1602813 2 -5.78
4 5.88 BROMIDE 428.079 112548 1427717 2 -8.57
5 6.78 NITRATE-N 97.814 116448 1770649 2 -5.74
6 8.97 PHOSPHATE-P 205.817 57389 1299574 2 -7.56
7 10.61 SULFATE 399.672 95041 2314707 2 -8.40
—total(s)—
0.00 1549.821 11215994
ICV
30.07
2501
4,04
20.0- |
2.92
15.0¢ |
\n
a3 10.61
10.0¢ 8,07
|
501 /\
/ \
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 : 6/6/03

Current Time : 15:17:4



010066

Sample Name : ICB Date Time Collected : 6/6/03 3:17:57 PM
Dilution Factor : 1.00 System Name : Dx-500
Injection Number : 2 Detector Name : Conductivity Detector

Data File Name : ¢:\peaknet\data\030806\030606_002.DXD  Column Type : AS14-#13535 AG14-#15177
Method File Name : c:\peaknet\imethod\anions030318.met System Operator : rss
Schedule File Name : c:\peaknet\schedule\08jun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
-1 3.64 0.000 124 1996 1
CHLORIDE
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
SULFATE
—total(s)—
0.00 0.000 1996
ICB
3007
250+
20.0+
15.07
[72]
-
10.0+
5.0t
364
|
0 Ve
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 : 6/6/03

Current Time : 15:34:3



Sample Name : 227265
Dilution Factor : 200.00
Injection Number : 3
Data File Name : c:\peaknet\data\030606\030606_003.DXD Column Type : AS14-#13535 AG14-#15177
Method File Name : c:\peaknet\imethod\anions030318.met System Operator : rss

Schedule File Name : c:\peaknet\schedule\06jun03.sch

Date Time Collected : 8/6/03 3:34:42 PM O 1 O 0 6 7
System Name : Dx-500
Detector Name : Conductivity Detector

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.94 FLUORIDE 29.678 2572 19294 1 -1.78
2 4.04 CHLORIDE 1160.394 91816 847224 1 -4.42
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
3 10.76 SULFATE 21.080 382 6039 1 -7.14
—total(s)—
0.00 1211.150 872557
227265
30.07
25.0+
20.0¢
15.0¢
2
4.04
10.01
50T
2,94 10.76
0
0 2.00 4.00 6.00 8.00 10.00 12.00 "14.00
Minutes
: PeakNet 5.1 Page 1 0f 1 Current Date : 6/6/03

Current Time : 15:51:2



Sample Name : 227265 Date Time Collected : 6/6/03 3:51:30 PM

Dilution Factor : 200.00 System Name : Dx-500 O 1 0 0 6 8
Injection Number : 4 Detector Name : Conductivity Detector

Data File Name : c:\peaknet\data\030606\030606_004.DXD Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\method\anions030318.met System Operator : rss

Schedule File Name : c:\peaknet\schedule\08jun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
ya
1 2.96 FLUORIDE 31.382 2725 21009 1 -1.33
2 4.05 CHLORIDE 1170.310 92838 855058 1 -4.10
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
3 10.76 SULFATE 27.974 504 9579 1 -7.14
—total(s)—
0.00 1229.666 885646
227265
30.0+
25.0¢
20.0+
15.01
a
4,05
1001
5.0t
2.96 10.76
|
0 Vs
) 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 6/6/03

Current Time : 16:08:0



Sample Name : 227265D
Dilution Factor : 200.00
Injection Number : &

Data File Name : c:\peaknet\data\030606\030606_005.DXD

Method File Name : c:\peaknet\method\anionso30318.met
Schedule File Name : c:\peaknet\schedule\06jun03.sch

Date Time Collected : 6/6/03 4:08:25 PM 010069
System Name : Dx-500

Detector Name : Conductivity Detector

Column Type : AS14-#13535 AG14-#15177

System Operator : rss

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.94 FLUORIDE 31.638 ‘/ 2685 21266 1 -1.78
2 4.04 CHLORIDE 1170.983 91362 855589 1 -4.42
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
3 10.76 SULFATE 24.508 408 7798 1 -7.14
—total(s)—
0.00 1227.127 884654
227265D
30.01‘
25.0¢
20.01
15.01
0
=5
4.04
1001
50T
2,94 10.76
I
oH—\
0 2.00 4.00 6.00 8.00 10.00 12.00 "14.00
Minutes
: PeakNet 5.1 Page1of1 Current Date : 6/6/03

Current Time : 16:25:0



Sample Name : 2272658 Date Time Collected : 6/6/03 4:25:18 PM

Dilution Factor : 200.00 System Name : Dx-500 0 1 0 0 7 0
injection Number : 6 Detector Name : Conductivity Detector

Data File Name : c:\peaknet\data\030606\030606_006.DXD Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\method\anion303031 8.met System Operator : rss

Schedule File Name : c:\peaknet\schedule\06jun03.sch

Peak Information : All Components

Pk. Ret Time Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.92 FLUORIDE 235.606 26922 229584 1 -2.67
2 4.04 CHLORIDE 1548.012 125973 1160978 1 -4.42
NITRITE-N
3 5.90 BROMIDE 828.077 19092 244839 2 -6.15
4 6.85 NITRATE-N 187.998 19685 308420 2 -4.82
5 9.05 PHOSPHATE-P 312.285 7429 170737 1 -6.73
6 10.69 SULFATE 781.502 16309 404182 1 -7.71
. —total(s)—
0.00 3893.481 2518741
227265S
30.07
25.01
20.01
4,04
15.01
/2]
=3
10.07
2.92
4 590 6.85
5.0 | 9.05 10.69
N \
) gl NN
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 : 6/6/03

Current Time : 16:41:5



Sample Name : 227266
Dilution Factor : 200.00
Injection Number : 7
Data File Name : c:\peaknet\data\030606\030606_007.DXD  Column Type : AS14-#13535 AG14-#15177
Method File Name : ¢:\peaknet\imethod\anions030318.met System Operator : rss

Schedule File Name : c:\peaknet\schedule\06jun03.sch

Date Time Collected : 6/6/03 4:41:58 PM O 1 0 O 7 1
System Name : Dx-500
Detector Name : Conductivity Detector

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.94 FLUORIDE 38.654 3613 28325 1 -1.78
2 4.05 CHLORIDE 1442.236 117320 1073833 1 -4.10
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
SULFATE
---total(s)—
0.00 1480.889 1102158
227266
30.07
25.01
20.01
15.01 4.05
7))
=
10071
507
2,94
|
0 NV
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 : 6/6/03

Current Time : 16:58:3



Sample Name : CCV Date Time Collected : 6/6/03 4:58:38 PM 0 1 0 0 7 2
Dilution Factor : 20.00 System Name : Dx-500

Injection Number : 8 Detector Name : Conductivity Detector

Data File Name : c:\peaknet\data\030606\030606_008.DXD Column Type : AS14-#13535 AG14-4#15177

Method File Name : c:\peaknet\method\anions030318.met System Operator : rss

Schedule File Name : c:\peaknet\schedule\oejun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.93 FLUORIDE 108.069 147753 1161060 2 -2.22
2 4.04 CHLORIDE 212117 176288 1652087 2 -4.42
3 4.77 NITRITE-N 100.992 131762 1629269 2 -6.04
4 5.88 BROMIDE 431.445 114676 1439406 2 -6.57
5 6.77 NITRATE-N 08.633 117654 1786898 2 -5.93
6 9.01 PHOSPHATE-P 207.782 57966 1313743 2 -7.15
7 10.64 SULFATE 403.688 95450 2341730 2 -8.17
—total(s)—
0.00 1562.726 11324193
ccv
3007
001
25.01
4.04
20.01 l
293
| 477
® 15.0+ | 588 677
2 | 10.64
1007 0.01
| )
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 : 6/6/03

Current Time : 17:15:1



Sample Name : CCB Date Time Collected : 6/6/03 5:15:19 PM 010073
Dilution Factor : 1.00 System Name : Dx-500

Injection Number : 9 Detector Name : Conductivity Detector

Data File Name : c:\peaknet\data\030606\030606_009.DXD Column Type : AS14-#13535 AG144#15177

Method File Name : c:\peaknet\method\anion303031 8.met System Operator : rss

Schedule File Name : c:\peaknet\scheduIe\osjun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 4.12 CHLORIDE 0.018 183 2005 1 -2.53
1 4.12 CHLORIDE 0.018 183 2005 1 -2.53
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
SULFATE
-~total(s)—
0.00 0.036 4010
cCB
30.01»
25.0
20.0-
15.01
/2]
=2
10.01
5.01
442
|
oF————\—
0 2.00 4.00 6.00 8.00 10.00 12.00 T14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 6/6/03

Current Time : 17:31:5



Sample Name : 227357 Date Time Collected : 6/6/03 5:32:00 PM O 1 0 0 7 4

Dilution Factor : 1.00 System Name : Dx-500
Injection Number : 10 Detector Name : Conductivity Detector
Data File Name : ...\030606_010.DXD Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\rnethod\anion303031B.met System Operator : rss
Schedule File Name : c:\peaknef\schedule\06jun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl. %Delta
Num (ppm) Code
2 2.90 FLUORIDE 0.779‘/ 15708 147231 1 -3.11
3 4,08 CHLORIDE 27.091 426394 4620181 3 -3.79
4 477 NITRITE-N 0120V 1016 24275 4 6.04
5 5.92 BROMIDE 0.115 434 4768 1 -5.94
NITRATE-N \/
7 10.08 PHOSPHATE-P 86979.908 2671661 86113659 2 3.85
- SULFATE
—-total(s)—
0.00 87008.022 90910113
227357
30.07
25.04
20.01
15.01
/2]
=2
10.01
5.0t 2.90
2,08 | 477 5.92 9.02
| | 1
0 AN
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of | Current Date : 6/10/0

Current Time : 11:16:1



Sample Name : 227357D
Dilution Factor : 1.00
Injection Number : 11

Data File Name : ...\030606_011.DXD

Date Time Collected : 6/6/03 5:48:40 PM

System Name : Dx-500

Detector Name : Conductivity Detector
Column Type : AS14-#13535 AG14-#15177
Method File Name : c:\peaknet\method\anions030318.met System Operator : rss
Schedule File Name : c:\peaknet\schedule\08jun03.sch

010075

Peak Information : All Components

Pk. Ret Time Component Name Concentration Helght Area BI. %Delta
Num (ppm) Code
£
2 2.90 FLUORIDE 0.756‘/ 15852 142593 1 -3.11
3 4.06 CHLORIDE 27.188 438365 4635638 3 -3.79
4 474 NITRITE-N 0.166 1333 35458 4 -6.57
5 5.94 BROMIDE 0.114 468 4676 1 -5.51
NITRATE-N .
7 10.09 PHOSPHATE-P 86622.190 2675977 85998387 2 3.98
SULFATE
—total(s)—
0.00 86650.413 90816751
227357D
3007
25.01
20.0+
15.0¢
1]
-
10.04
5.0t 2.90
2.06 | 474 5.94 9.02
NN
G /\
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 : 6/10/0

Current Time : 11:16:3




Sample Name : 227357S Date Time Collected : 6/6/03 6:05:22 PM 0 1 O O 7 6
Dilution Factor : 1.00 System Name : Dx-500
Injection Number : 12 Detector Name : Conductivity Detector
Data File Name : ...\030606_012.DXD Column Type : AS14-#13535 AG14-#151 77
Method File Name : c:\peaknet\method\anionso3031 8.met System Operator : rss
Schedule File Name : c:\peaknet\schedule\OGjunos.sch
Peak Information : All Components
Pk. RetTime Component Name Concentration Helght Area Bl %Delta
Num {ppm) Code
2 2.90 FLUORIDE 0.772 15619 145911 1 -3.11
3 408 CHLORIDE 27.092 441773 4620363 3 -3.79
4 477 NITRITE-N 0.143 1289 28635 4 -6.04
5 5.96 BROMIDE 0.142 534 6285 1 -5.30
NITRATE-N
7 10.10 PHOSPHATE-P 86550.890 2668648 85975373 2 4.12
SULFATE

™d

not

QM Nl\/ 2¢- (‘C‘VQH’HV&\Y

—total(s)— Kgg
0.00 86579.039 90776566 (o h ‘ 05
2273578
30.0}'
25.0+
2001
15.01
(/)
-
10,01
501 2.90
208 | 47T 598 9.04
I | I
0 A
0 2,00 4.00 6.00 8.00 10.00 12.00 T14.00
Minutes
: PeakNet 5.1 Page 1 of 1 Current Date : 6/10/0

Current Time : 11:17:3



Sample Name : 227358

Dilution Factor : 1.00

Injection Number : 13

Data File Name : ...\030606_013.DXD
Method File Name : ¢:\peaknet\imethod\anions030318.met System Operator : rss
Schedule File Name : ¢:\peaknet\schedule\08jun03.sch

Date Time Collected : 6/6/03 6:22:01 PM

System Name : Dx-500

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

010077

Peak Information : All Components

Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
1 2.94 FLUORIDE 0.163/ 2985 22268 1 -1.78
2 4.08 CHLORIDE 5.38 85017 780880 2 -3.79
3 482 NITRITE-N 0.11q/ 1419 20829 2 -4.99
BROMIDE
4 6.89 NITRATE-N 0.700/ 14702 225853 1 -4.26
5 9.10 PHOSPHATE-P 0.887 4263 94071 1 -6.18
6 10.60 SULFATE 39.810 249669 5943796 1 -8.52
—total(s)—
0.00 47.058 7087708
227358
30.0]'
25.0+
20.0
15.01
7]
=
4.06
10.0+
501 6.89
2.94 4.82 | 9.10
0 AN
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of | Current Date : 6/10/0

Current Time : 11:18:1




Sample Name : 227359 ' Date Time Collected : 6/6/03 6:38:42 PM 010078

Dilution Factor : 1.00 System Name : Dx-500
Injection Number : 14 Detector Name : Conductivity Detector
Data File Name : ...\030606_014.DXD Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\method\anions030318.met System Operator : rss
Schedule File Name : ¢c:\peaknet\schedule\08jun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl. %Delta
Num (ppm) Code
2 2.90 FLUORIDE 1.049/ 20549 202860 1 -3.11
3 4.13 CHLORIDE 20.473 503081 4989795 3 2.21
4 4.82 NITRITE-N 0.145/ 1356 29139 4 -4.99
5 5.6 BROMIDE 0.176 663 8256 1 -56.30
6 8.90 NITRATE-N 0.390 7966 120544 1 -4.08
7 10.12 PHOSPHATE-P 75946.032 2592130 82400869 1 4,26
SULFATE
—total(s)—
0.00 75977.266 87751483
227359
30.01-
25.0
20.0-
15.0+
2
10.01
2.90
501
2'("6 ‘ 4.82 5.96 6'|9° \
| |
. N_
0 2.00 4.00 6.00 8.00 10,00 12.00 14.00
Minutes
: PeakNet 5.1 Page 1 of | Current Date : 6/10/0

Current Time : 11:18:5



Sample Name : 227360 Date Time Collected : 6/6/03 6:55:24 PM 010079

Dilution Factor : 1.00 System Name : Dx-500
Injection Number : 15 Detector Name : Conductivity Detector
Data File Name : ...\030606_015.DXD Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\method\anions030318.met System Operator : rss
Schedule File Name : ¢c:\peaknet\schedule\06jun03.sch

Peak information : All Components
Pk. RetTime Component Name Concentration Height Area BI. %Delta
Num (ppm) Code
2 2.90 FLUORIDE 1.369/ 27747 269290 1 -3.11
3 412 CHLORIDE 41.580 627690 65396877 3 -2.53
4 478 NITRITE-N 0.199/ 1823 45616 4 -5.78
5 5.97 BROMIDE 0.173 719 8081 1 -5.09
6 6.96 NITRATE-N 0.102 v~ 1484 23396 1 -3.33
7 9.908 PHOSPHATE-P 242875.142 3371424 120365761 1 2.89
SULFATE
- —total(s)—
0.00 242918.565 127251821
227360
30.0}-
25.0+
20.01
15.01
2
10.0t
2.90
5.0t
2'?6 | kﬂe 597 6.96
% o
0 JANEE
0o 2.00 4.00 6.00 8.00 10.00 12,00 14.00
Minutes
: PeakNet 5.1 ‘ Page 1 of 1 Current Date : 6/10/0

Current Time : 11:20:0



Sample Name : CCV Date Time Collected : 6/6/03 7:12:04 PM O 1 O O 8 O
Dilution Factor : 20.00 System Name : Dx-500

Injection Number : 16 Detector Name : Conductivity Detector

Data File Name : c:\peaknet\data\030606\030606_016.DXD Column Type : AS14-#13535 AG14-#15177

Method File Name : c:\peaknet\imethod\anions030318.met System Operator : rss

Schedule File Name : c:\peaknet\schedule\06jun03.sch

Peak Information : All Components
Pk. RetTime Component Name Concentration Height Area Bl %Delta
Num (ppm) Code
1 2.93 FLUORIDE 107.959 148020 1159781 2 -2.22
2 4.04 CHLORIDE 212.198 179282 1652802 2 -4.42
3 4.78 NITRITE-N 102.487 134285 1654880 2 -5.78
4 5.89 BROMIDE 426.844 112686 1423426 2 -6.36
5 6.80 NITRATE-N 97.502 116134 1764463 2 -5.56
6 9.02 PHOSPHATE-P 204.924 56332 1203149 2 -7.01
7 10.65 SULFATE 409.003 95632 2377655 2 -8.06
—total(s)—
0.00 1560.898 113261565
ccv
30.07
25.04
4.04
20.0+ |
2.93
| 4.78
w 1501 | 589 680
3 | | 1065
10.01 0.02
507
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 : 6/6/03

Current Time : 19:28:3



Sample Name : CCB
Dilution Factor : 1.00
Injection Number : 17

Data File Name : c:\peaknef\data\030606\030806_017.DXD
Method File Name : c:\peaknet\imethod\anions030318.met
Schedule File Name : c:\peaknet\schedule\06jun03.sch

Date Time Collected : 6/6/03 7:28:45 PM

System Name : Dx-500
Detector Name : Conductivity Detector

Column Type : AS14-#13535 AG14-#15177
System Operator : rss

010081

Peak Information : All Components

Pk. RetTime Component Name Concentration Helght Area BI. %Delta
Num (ppm) Code
1 4.08 CHLORIDE 0.011 177 1064 1 -3.47
1 4.08 CHLORIDE 0.011 177 1064 1 -3.47
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
SULFATE
--total(s)—
0.00 0.022 2128
CcCB
30071
25.0¢
200+
15.01
[/}
-5
10.0¢
5.0+
4,08
|
G \/k
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 : 6/6/03

Current Time : 19:45:1
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FISHER SCIENTIFIC CHEMICAL DIVISION 010083
One Reagent Lane, Fair Lawn, NJ 07410

ANALYTICAL CONTROL LABORATORY ANALYSIS

Name & Grade:

SODIUM NITRITE, A.C.S.

Catalog Number: 5347

Lot Number: 934869 ) Date of Testing/Mfg: 08/17/93
P.0./ Other Customer 1D:

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 % 99.8000
CALCIUM IN % % 0.0020
CHLORIDE .3 0.0010
HEAVY METALS % 0.0002
IDENTIFICATION PASS
INSOLUBLE MATTER % 0.0020
IRON % 0.00020
POTASSIUM % 0.00100
SULFATE (S04) % 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. S347,..934668.B1. ﬁocation: FL
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Southwest Research Institute
Division 01
BALANCE VERIFICATION LOG
NCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
BALA 28 1116031935 £0.0005
"’ﬁ%’f Std Wt(g) | Recorded Wt (g) Operator
1 2-0009 2 .00 y.) SW.360520 ~15
ﬁ 2.0000 1. 9999 WAL LI
e 30000 1.9999 g»)
| _2.0000 | 2.0000 M i
s T2 oo 2.0000 7S u
—-l/ﬂ/% 2.0000 2. 0000 U "
T 03 _ ).0000 J-o0co %f; -
e __oJ 0000 . 0000 —
Y 3 .0000 J.0000 73N
__![EZO_-—— ——2&2-—'- d i;oo ing Class "S" Oih:sd— .
1 . e re-calibrate usin ass wel .
" ;:: :::::f,: :: ::;;l%{xltlglf{tlsi;xfim::eb:!gg I;?I(l)T USE" sign on itg and call (x589§) for service. \/ W

Page #___ 13__ l |/§/03

FRM-112 (Rev 1/Dec 99)




FRM-196 (Rev 0/Apr 01)

D.I. WATER SYSTEM NOTEBOOK 01 023
SOUTHWEST RESEARCH INSTITUTE
' SETPT. | CALLFOR
: : READING QCLT. Service LT. | USAGE
DATE | INITIALS | (MOHMS) | Green=0K | Green=OK | (GALS) COMMENTS :
L2 | D/ (&l L 99534, 15:352.m
7/ Ve e | o o2 |7J5p.m»
%}Z )L d - L g o 1S (ég.m, |
19/ | : L s %5209 | .07 0.m
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I el pA | o s L— k758 11030200
0y )54 — w3352 1638 2
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B9- 04~ TC> S ppm St
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Southwest Research Instituté

010087

- ' / -
- :) K ,
/ST

o7
[ Schedule File: C:\PeakNet\schedule\030318.sch —
| Line Sample < Sample Type Level _ Method Data File Dilution |
-1 0 PPM 199-06;103 Calibration St 1 anions030318.met  030318_001.dxd 1 —
L 2 0.1 PPM 199-07-1C3 Calibration St 2 anions030318.met  030318_002.dxd 1 ]
3 0.5 PPM 199-06-IC3 Calibration St . 3 anions030318.met  030318_003.dxd 1
4 1.0 PPM 199-05-I1C3 Calibration St 4 anions030318.met  030318_004.dxd 1 ]
- 5 5.0 PPM 199-04-IC3 Calibration St 5 anions030318.met  030318_005.dxd 1 —
L 6 10 PPM 199-03-IC3 Calibration St 6 anions030318.met  030318_006.dxd 1 _
7 15 PPM 199-02-IC3 Calibration St 7 anions030318.met  030318_007.dxd 1
8 20 PPM 199-01-IC3 Calibration St 8 anions030318.met  030318_008.dxd 1 =
-9 IcvV Sample anions030318.met  030318_009.dxd 20 —
- 10 ICB Sample anions030318.met  030318_010.dxd 1 &%  _
N MDL-1 Sample anions030318.met  030318_011.dxd 1 °
12 MDL-2 Sample anions030318.met  030318_012.dxd 1 —
- 13 MDL-3 Sample anions030318.met  030318_013.dxd 1 -
L 14 MDL-4 Sample anions030318.met  030318_014.dxd 1 _
15 MDL-5 Sample anions030318.met  030318_015.dxd 1
16 MDL-6 Sample anions030318.met  030318_016.dxd 1 =
- 17 MDL-7 Sample anions030318.met  030318_017.dxd 1 —
- 18 DOC-1 Sample anions030318.met  030318_018.dxd 1 N
|19 DOC-2 Sample anions030318.met  030318_019.dxd 1
20 DOC-3 Sample anions030318.met  030318_020.dxd 1 =
- 21 ccv Sample anions030318.met  030318_021.dxd 20 -
L 22 ccB Sample anions030318.met  030318_022.dxd 1 _
| 23 DOC-4 Sample anions030318.met  030318_023.dxd 1
24 ccv Sample anions030318.met  030318_024.dxd 20 m
25 ccB Sample anions030318.met  030318_025.dxd 1 -
26 CcCB Sample astop.met 030318_001.dxd 1 |
Default Method Path: C:\PEAKNET\METHOD -
Default Data Path: C:\PEAKNET\DATA\030318 P
Comment:
/ //
/,
!Q"
‘ = o
7R
P
,/ // — )
L

FRM-226 (Rev 3/Mar 03)
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__—4B_091;/P§g!e;; 10 0 17
Southwest Research Institute A |
Dionex DX500 Ion Chromatography Daily Log - 01008 8

;Analyst: M > \ K I 03

Date:g
Conductivity: ' U ‘ %

Client Project# - - TO# ; Analvtical Method
Q- T QHOO/. 13 NA 26D
_ 1 905¢
.
Loor: gy, Method: ¢ niand a2031 ¥
» Column: AS W e \ 253 Calibration: 2\ %03
- Comments = iy ol DOC 30 et s o) |
ICv/ccvMs: ' | ] ;
1¥ Source__ (Queett 29 ?i}_ 2" Source_ \\ T g
Lot#__ Qu-T9As T " Lot#_19Q - P~ Tc 3
CCVConc: |70 CCVConc: . r° 20
- MS Conc: ) MS Conc:
" ELUENT SOLUTION PRED: - FV = 2,01 DI H20
. (. O mM Sodium Bicarbonate & 3. <" mM Sodium Carbonate
- Weight: | Q. /(&€ c.,> .NaHC03 Weight: 0, ‘]L} (9. Na:Hbo;
J Py
Source: 2 O Source: . @Muu‘/\ 4
- Lot /S 20¢i.T S VS N1 52
Other Eluent:
. V é‘o mA-Autoregen (ASRS)
Other Regen:
. | . Pelamco ! 3y
' FRM-226 (Rev 3/Mar 03) ' ’ . o0 G
. L.\ ( ‘ \ 09 Page 2 of 2 p‘»{@—t@ ] /5—[)2}'6 E

200 )



Scﬁedule File: C:\PeakNet\schedule\030318.sch

Line _Sample Sample Type Level Method Data File Dilution
1 0 PPM 199-08-IC3 Calibration St 1 anions030318.met  030318_001.dxd 1 0 1 0 0 8 9
2 ‘0.1 PPM 199-07-I1C3 Calibration St 2 anions030318.met  030318_002.dxd 1
3 0.5 PPM 199-06-IC3 Calibration St 3 anions030318.met  030318_003.dxd 1
4 - 1.0PPM 199-05-IC3 Calibration St 4 anions030318.met  030318_004.dxd 1
5 5.0 PPM 199-04-IC3 Calibration St 5 anions030318.met  030318_005.dxd 1
6 10 PPM 199-03-IC3 Calibration St 6 anions030318.met  030318_006.dxd 1
7 15 PPM 199-02-IC3 Calibration St 7 anions030318.met  030318_007.dxd 1
8 20 PPM 199-01-IC3 Calibration St 8 anions030318.met  030318_008.dxd 1
9 ICV Sample anions030318.met  030318_009.dxd 20
10 iICB Sample anions030318.met  030318_010.dxd 1

Default Method Path: C\APEAKNET\METHOD
Default Data Path: C:\PEAKNET\DATA\030318
Comment;

PeakNet 5.1 Page 1 of 1 4/11/03 9:50:57 AM



Method:C:\PEAKNET\METHOD\ANIONS030318.MET Updated:3/18/03 6:04:56 PM Total:7

1. Component :FLUORIDE
Standard:External Fit Type:Cubic
Origin:Include Calibration:Area
r2=0.999963
Amt=4.560939e-020*Resp?+
-3.796787e-013*Resp2+
4.988197e-006*Resp+0.05228

2. Component : CHLORIDE
Standard:External Fit Type:Cubic
Origin:Include Calibration:Area
r2=0.99999%4
Amt=9.097756e-020*Resp3+
-7.575694e-013*Resp?+
7.421034e-006*Resp+0.003143

1
4x10° ) |
ax10® B
ja
6
g2x10
d
1x10°
9x10°! G
% 400 800 1200 16.00 20.00
Amount

ax10°

[l

2x108

7

010090

0 4.00 8.00 1200 16.00 20.00
Amount

3. Component :NITRITE-N
Standard:External Fit Type:Cubic
Origin:Include Calibration:Area
r2=0.999973
Amt=1.127229e-020*Resp?+
-1.520875e-013*Resp?+
3.286842e-006*Resp+0.04943

4. Component :BROMIDE
Standard:External Fit Type:Cubic
Origin:Include Calibration:Area
r2=0.999995
Amt=9.491457e-019*Resp3+
-3.118417e-012*Resp2+
1.748685e-005*Resp+0.03193

7x10° O
5x108

6
® 4x10

Are;
8]

2x10°

1x10°

0 4.00 8.00 1200 16.00 20.00
Amount

1x10° =
1x108
8x10°
5x10°

2x10° ul

0 4.00 8.00 1200 16.00 20.00
Amount

PeakNet 5.1

Page 1 of 2

3/19/03 8:24:22 AM



Method:C:\PEAKNET\METHOD\ANIONS030318.MET Updated:3/18/03 6:04:56 PM Total:7

5. Component :NITRATE-N
Standard:External Fit. Type:Cubic
Origin:Include Calibration:Area
r2=0.999969
Amt=7.448464e-021*Resp3+
-1.522719e-013*Resp?+
2.990313e-006*Resp+0.03198

6. Component : PHOSPHATE-P
Standard:External Fit Type:CubiQ1 0091

‘Origin:Include Calibration:Area

r2=0.999992

Amt=1.478626e-019*Resp?+
-1.109022e-012*Resp?+
9.076872e-006*Resp+0.04326

6
9x10
i
7x10° .
o
6
§5x10
3x10® pe
1x10°5;i I
i
NS
0 4.00 8.00 12.00 16.00 20.00
Amount

2x10°®

(]

2x10®

1

1x10°

1x10°

5x10° O

0 4.00 8.00 1200 16.00 20.00
Amount

7. Component : SULFATE
Standard:External Fit Type:Cubic
Origin:Include Calibration:Area
r2=0.999936
Amt=-6.918347e-021*Resp?+
-4.728284e-013*Resp?+
9.744727e-006*Resp+0.04657

210° o
1x10®

6
© 1x10

Are

ox10° 7

ax10° ) O

0 4.00 8.00 12.00 16.00 20.00
Amount

PeakNet 5.1

Page 2 of 2

3/19/03 8:24:22 AM



Sample Name : 0 PPM 199-08-IC3 Date Time Collected : 3/18/03 3:51:45 PM 0 100 g2

Dilution Factor : 1.00 Date Time Updated : 3/19/03 10:27:27 AM
Injection Number : 1 - System Name : Dx-500

Data File Name : ...\030318_001.DXD Detector Name : Conductivity Detector
Method File Name : ...\ANIONS030318.met Column Type : AS14-#13535 AG14-#15177
Schedule File Name : c:\peaknet\schedule\030318.sch System Operator : ams

Peak Information : All Components
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm)
1 3.68 0.00 589 90
CHLORIDE
NITRITE-N
BROMIDE
NITRATE-N
PHOSPHATE-P
SULFATE

0 PPM 199-08-IC3

30.0-

25.0¢1

20.01

15.01

pS

10.01

501
3.68

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes



Sample Name : 0.1 PPM 199-07-1C3 Date Time Collected : 3/18/03 4:08:24 PM 010093
Dilution Factor : 1.00 Date Time Updated : 3/18/03 4:24:55 PM
injection Number : 2 System Name : Dx-500
Data File Name : c:\peaknet\data\030318\030318_002.DXD Detector Name : Conductivity Detector
Method File Name : c:\peaknet\method\anion303031 8.met Column Type : AS14-#13535 AG14-#15177
Schedule File Name : c:\peaknet\schedule\030318.sch System Operator : ams
Peak Information : All Components
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm)
1 3.00 FLUORIDE 0.10 13730 1785
2 4.22 CHLORIDE 0.10 13218 1541
3 5.08 NITRITE-N 0.10 24273 1898
4 6.38 BROMIDE . 0.10 3949 340
5 7.52 NITRATE-N 0.10 30325 1745
6 9.90 PHOSPHATE-P 0.10 4642 317
7 11.68 SULFATE 0.10 5356 310
0.1 PPM 199-07-IC3
30.07
25.04
20.0+4
15.01
/2]
-3
10.07
5.0
f 1 - FLUORIDEHLDRMIERITESN BROMIDBITRATE-N 6 - PHOSPHATE-R - SULFATE
C | | | |
o .
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00

Minutes



Sample Name : 0.5 PPM 1898-06-1C3 Date Time Collected : 3/18/03 4:25:05 PM

Dilution Factor : 1.00 Date Time Updated : 3/18/03 4:41:36 PM 010094
Injection Number : 3 System Name : Dx-500

Data File Name : ¢:\peaknet\data\030318\030318_003.DXD  Detector Name : Conductivity Detector

Method File Name : c:\peaknet\method\anions030318.met Column Type : AB14-#13535 AG14-#15177

Schedule File Name : c:\peaknet\schedule\030318.sch System Operator : ams

Peak Information : All Components

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm)

1 2.98 FLUORIDE 0.50 86272 10330

2 421 CHLORIDE 0.50 66360 7251

3 5.05 NITRITE-N 0.50 132062 10042

4 6.36 BROMIDE 0.50 25330 1873

5 7.45 NITRATE-N 0.50 152281 8939

6 9.80 PHOSPHATE-P 0.50 50112 2163

7 11.69 SULFATE 0.50 45512 1773

0.5 PPM 199-06-IC3

30.07

250t

20.0+

15.071

TR

10.01

5.01
[ 1- FL"EOQD%“'EW'TEJN BROMILETRATEN ¢ . PHOSPHATE-P7 - SULFATE
! ! | |
N ! ' ! i

N

0_ v : S ——

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes




Sample Name : 1.0 PPM 199-05-1C3 Date Time Collected : 3/18/03 4:41:44 PM

Dilution Factor : 1.00 Date Time Updated : 3/18/03 4:58:16 PM 0 1

Injection Number : 4 System Name : Dx-500 0 O 9 5
Data File Name : c:\peaknet\data\030318\03031 8_004.DXD Detector Name : Conductivity Detector

Method File Name : c:\peaknet\method\anion503031B.met Column Type : AS14-#13535 AG14-#15177

Schedule File Name : c:\peaknet\schedule\030318.sch System Operator : ams

Peak Information : All Components

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm)

1 2,98 FLUORIDE 1.00 181934 21611

2 4.21 CHLORIDE 1.00 134489 14086

3 5.05 NITRITE-N 1.00 271640 20921

4 6.36 _ BROMIDE 1.00 55197 3852

5 7.42 NITRATE-N 1.00 319757 18682

6 9.81 PHOSPHATE-P 1.00 103514 4278

7 11.66 SULFATE 1.00 96561 3647
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Sample Name : 5.0 PPM 199-04-1C3

Dilution Factor : 1.00

Injection Number : 5

Data File Name : c:\peaknet\data\030318\030318_005.DXD
Method File Name : c:\peaknet\imethod\anions030318.met
Schedule File Name : c:\peaknet\schedule\030318.sch

Date Time Collected : 3/18/03 4:58:25 PM
Date Time Updated : 3/18/03 5:14:55 PM
System Name : Dx-500

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

010096

Peak Information : All Components

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm) .
1 2.97 FLUORIDE 5.00 1059616 127211
2 4.20 CHLORIDE 5.00 718692 75551
3 5.04 NITRITE-N 5.00 1608860 122628
4 6.32 BROMIDE 5.00 299013 20725
5 7.32 NITRATE-N 5.00 1793767 105411
6 9.76 PHOSPHATE-P 5.00 584472 24051
7 11.61 SULFATE 5.00 513489 19362
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Sample Name : 10 PPM 199-03-IC3 Date Time Collected : 3/18/03 5:15:04 PM
Dilution Factor : 1.00 Date Time Updated : 3/18/03 5:31:36 PM O 1 O O 9 7

Injection Number : 6 - System Name : Dx-500

Data File Name : ¢:\peaknet\data\030318\030318_006.DXD Detector Name : Conductivity Detector
Method File Name : c:\peaknet\imethod\anions030318.met Column Type : AS14-#13535 AG14-#15177
Schedule File Name : ¢:\peaknet\schedule\030318.sch System Operator : ams

Peak Information : All Components
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm)
1 2.98 FLUORIDE 10.00 2300140 279678
2 4.21 CHLORIDE 10.00 1551559 161330
3 5.04 NITRITE-N 10.00 3450232 266157
4 6.30 BROMIDE 10.00 626766 44087
5 7.26 NITRATE-N 10.00 4019438 233270
6 9.74 PHOSPHATE-P 10.00 1259660 52354
7 11.58 SULFATE 10.00 1091937 40532
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Date Time Collected : 3/18/03 5:31:45 PM

Sample Name : 15 PPM 199-02-IC3
Dilution Factor : 1.00 Date Time Updated : 3/18/03 5:48:16 PM O 1 0 O 9 8
Injection Number : 7 System Name : Dx-500
Data File Name : c:\peaknet\data\030318\030318_007.DXD  Detector Name : Conductivity Detector
Method File Name : c:\peaknet\imethod\anions030318.met Column Type : AS14-#13535 AG14-#15177
Schedule File Name : c:\peaknet\schedule\030318.sch System Operator : ams
Peak Information : All Components
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm)
1 2.98 FLUORIDE 15.00 3533095 412978
2 4.21 CHLORIDE 15.00 2450707 246283
3 5.05 NITRITE-N 15.00 5334974 411021
4 6.29 BROMIDE 15.00 975050 69684
5 7.21 NITRATE-N 15.00 6435271 368588
6 9.72 PHOSPHATE-P 15.00 2007302 83915
7 11.58 SULFATE 15.00 1664855 63447
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Sample Name : 20 PPM 199-01-IC3

Dilution Factor : 1.00

Injection Number : 8

Data File Name : c:\peaknet\data\0303181030318_008.DXD
Method File Name : c:\peaknet\imethod\anions030318.met
Schedule File Name : c:\peaknet\schedule\030318.sch

Date Time Collected : 3/18/03 5:48:25 PM
Date Time Updated : 3/18/03 6:04:56 PM
System Name : Dx-500

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

010099

Peak Information : All Components
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height
Time ppm (ppm)
1 3.00 FLUORIDE 20.00 4737882 534154
2 4.22 CHLORIDE 20.00 3391142 327028
3 5.08 NITRITE-N 20.00 7189769 543842
4 6.29 BROMIDE 20.00 1329614 95991
5 7.20 NITRATE-N 20.00 8985285 508024
6 9.70 PHOSPHATE-P 20.00 2798840 117450
7 11.58 SULFATE 20.00 2319013 88034
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30.07 |
|
25.01 !
20.04 \
15,0 l 1. 'f 6 - PHOSPHATE-P
7] . i b :
2 1 i ! - i |
i 1 ! e BRTM'DE | _, 7 - SULFATE
1007 \ ; ‘\ i |
! /A
\ \ / \ | \\
5.0 \ f
\ ! \ f ! ’ \
’, \.‘_ \ N ‘ ! \1 ;v | VI‘
ol ! ~_ ;
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00

Minutes




| sookpace__ 14 56
SOUTHWEST RESEARCH INS * TUTE® 010100
6220 Culebra Rd
San Antonio, Texas 78228
TJA TRACE ICP DAILY LOG
ANALYST % pATE_ G5 =D
As 189.042 Profile Line As Intensity: Az 22
PEAK POSITION _ 62291
VERNIER POSITION_2%6 STDs PREP DATE:
AUTOSAMPLER Yes_ R No CLP_STD1_SClo3e2 3 :
' CLP_STD2_SCinao(d- ’
QC PREP DATE: CLP STD3 SCio 30
CCV/ICV| 03 €Y CLP STD4 SClpruétD
CRI| 03¢0y CLP STD5 SC
ICSAl 05fvs™ CLP STD6 SC| %00 |
ICSAB| 322 BLK SC| p = o

COMMENTS | FILE CLIENT TO# PROJECT NO. METHOD
Aobohy  |Dayz¥ | DIi 20 p30bot- |0 booz .01,0%\ DAy \
Acczols . | DAY | DIy 2O 030520-1% o ooz, 01,0\ '\ 0%

: —

//
[ ») //
| | - >—1
M
///

COMMENTS:

MAINTENANCE:

REVIEWED BY: Q O)\dUM) DATE: (Ph@lO?)

FRM-222 (Rev 1/Apr 03)
Pagelof2




{CP Calibration Blank/ICB/CCB Solution

ID: BLK- o3¢ : ‘Z 010101
Date Prepared:__€-%C> Prepared By:__1X N

Make up as needed in 1000mi volumetric flask.

Added___4/ 10 mIHNO3 INORG #:_4od-

Added < 50 mIHCL INORG #__ 403%
Added___g.~ 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: /0 -1-05 INORG #:_36% 5

ICP Calibration Blank/ICB/CCB Solution

ID: BLK-

Date Prepared: Prepared By:

Make up as needed in 1000mI volumetric flask.

Added 10 mi HNO3 INORG #:

Added 50 mi HCL INORG #:

Added 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: INORG #:
ICP Calibration Blank/ICB/CCB Solution

ID: BLK- |

Date Prepared: Prepared By:

Make up as needed in 1000mI volumetric flask.

Added 10 ml HNO3 INORG #:

Added 50 ml HCL INORG #:

Added 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: INORG #:
ICP Calibration Blank/ICB/CCB Solution

ID: BLK- |

Date Prepared: Prepared By:

Make up as needed in 1000ml volumetric flask.

Added_____ 10 mI HNO3 INORG #:

Added 50 ml HCL INORG #:

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

FRM-296
(Rev 0/May 02)




ICP ICV/ICCV SOLUTION

. 010102
CCV- o3 Fo”
Date Prepared:__ & -4 ©2 Prepared By:%
HNO3 INORG #:_ &txd— HCIINORG #:__ 4¢3+
Make up as needed in 1000mli volumetric flask in 1% HNO3 AND 5% HCI.
Element Std Conc | Amt added | Check Source inorg # Stock Conc | Exp Date
(ppm) (ppm)
Sc 10 1ml " | INORGVENT | 264 10000 [0-1-65
B 5 5ml e SPEX 361\ 1000 §-1$5-0>
Li 5 5ml L~ SPEX fGos™ 1000 S -5
Mo 5 5ml v SPEX 466 1000 S 15—k
P 5 5mi L SPEX 252% 1000 | -1g-A
Si 5 5ml v SPEX BYSY 1000 1215 -0%
Ti 5 5ml e SPEX 3¢S+ 1000 12-1S-65
Sr 5 5mi o SPEX 26 Ly 1000 Yoy 215
Sn 5 5ml SPEX 3644 1000 §-15-S
Bi 5 5mi - SPEX 304D 1000 & 1 5-03
La 5 5mi e SPEX dbA— 1000 S 15 b
Y 5 5m [ SPEX 4oy 1000 s s o4
Pd 1 1ml L SPEX 3924/ 1000 )15 <A
S 1 1ml / SPEX 256 % 1000 I /-0
Th 1 1ml [ SPEX 36 $4— 1000 G-
V) 1 1mli e SPEX 353% 1000 6&-30-05
w 1 1mi [ SPEX 3646 1000 G- c-23
Zr 5 5mi — SPEX 34 1000 <& 1503
Na 10 1ml e SPEX G o 10000 2.4
ICV-2A vary 10ml o SPEX 33313 mix [{=20-05
ICV-2B vary 1ml e SPEX FEE mix [1-30-0%
ICV-2C vary 10ml e SPEX 3T mix Ji- R0 -S3
Expiration Date: § - 36-275
FRM-297

(Rev 0/May 02)



ICP Calibration Standards

010103

Date Prepared: S-23F =% Prepared By.__ 71>
HNO3 INORG #._boa 1 HCIINORG #_ o ¥«

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

Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name {ppm) mi (ppm)
STD1- Al 50 2.50 " | INORVENT R 10000 A 1-¢cS
Ca 50 2.50 <~ | INORVENT | 3900 10000 7y -
~, Fe 50 2.50 .~ | INORVENT 3963 10000 % -0
a 0 e,fr K 50 2.50 <~ | INORVENT 2333Y 10000 jl-1-c3
1 0% Mg 25 1.25 [ INORVENT 256N 10000 «-\-C>
5 Na 50 2.50 +” | INORVENT 35S 10000 & \-T
Li 10 5.00 « | INORVENT 2236 1000 T
Sc 10 0.500 .~ | INORVENT 3 LgD 10000 jes—1 %
STD2- Ba 10 5.00 INORVENT 1000
Be 5 2.50 INORVENT 1000
Cr 10 5.00 INORVENT 1000
Cu 10 5.00 INORVENT 1000
Ni 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD3- Cd 10 5.00 INORVENT 1000
Co 10 5.00 INORVENT 1000
Mn 10 5.00 INORVENT 1000
V 10 5.00 INORVENT 1000
Zn 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD4- Ag 2 1.00 INORVENT 1000
As 10 5.00 INORVENT 1000
Pb 10 5.00 INORVENT 1000
Sb 10 5.00 INORVENT 1000
Se 10 5.00 INORVENT 1000
TL 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD5- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 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
0] 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: STDé6:
FRM-299

(Rev 0/May 02)




ICP Calibration Standards 010104
Prepared By: NZ-/

HCI INORG #._ Ao\

Date Prepared:_ & -\& 0™

HNO3 INORG #:_A\Z_
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)
STDA- Al 50 250 INORVENT 10000
Ca 50 2.50 INORVENT 10000
Fe 50 2.50 INORVENT 10000
K 50 2.50 INORVENT 10000
Mg 25 1.95 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 | G %\ 1000 T - 1o
Be 5 2.50 L~ | INORVENT | 3&Go 1000 3 -1-0%
&9 N Cr 10 500 C~_|INORVENT | 333 1000 LL-1-05
AN 0’50 Cu 10 5.00 «” [INORVENT | z6< 5 1000 5 1—%
| 3 Ni 10 5.00 ~— [ INORVENT | 7255+ 1000 3-1-o
Sc 10 0.500] INORVENT 2695 10000 [6-1-65
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 5 250 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD6- La 10 5.00 INORVENT 1000
Na 1 0.05 INORVENT 10000
Pd 10 5,00 INORVENT 1000
S 10 5.00 INORVENT 1000
Th 10 5.00 INORVENT 1000
U 10 500 INORVENT 1000
W 5 . 2.50 INORVENT 1000
Y 10 - 500 INORVENT 1000
zr 10 " 5.00 INORVENT 1000
SC 10 0500 INORVENT 10000
Expiration Dates:
STD1: STD4.
sTD2: T1-\-0> STDS:
STD3: STDé6:
FRM-299

(Rev 0/May 02)



Date Prepared: Q— -1 -5
HNO3 INORG #:_ 3443 Aoi\
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.

ICP Calibration Standards

Prepared By:_— Y\ _—>

010105

HCI INORG #: M D4 SD

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 <25 INORVENT 10000
Na 50 .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 YL 1000 2-1-0%
Co 10 5.00 «” [ INORVENT [3%G3 % 1000 Z-1-6%
\ Mn 10 5.00 v INORVENT [3972\ 1000 Z -\ 04
) .500 Y 10 500] o~ | INORVENT |[723he> 1000 T
% Zn 10 5.00.] ¢ _ | INORVENT [33 4] 1000 11=-1-6
Sc 10 0.500 ./ | INORVENT [744™S 10000 1010,
STDa- Ag 2 1.00 INORVENT 1000
As 10 5.00 INORVENT 1000
Pb 10 5.00 INORVENT 1000
Sb 10 5.00 INORVENT 1000
Se 10 -5.00 INORVENT 1000
TL 10 500 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD5- 8 10 INORVENT 1000
Mo 10 INORVENT 1000
P 10 INORVENT 1000
Si 10 INORVENT 1000
Ti 10 INORVENT 1000
Sr 10 INORVENT 1000
Sn 10 INORVENT 1000
Bi 5 INORVENT 1000
Sc 10 INORVENT 10000
STD6- La 10 . INORVENT _ | 3480 1000 < -1-03
Na 1 = INORVENT | %565 10000 $-1-05
Pd 10 ./ INORVENT | %514 1000 5-1-04
\ S 10 o INORVENT | 53} ¢ 1000 11—\ 05
09 01,00 Th 10 [ INORVENT _ | 2641 1000 10 -1-6%
A U 10 .~ | INORVENT | 3%0l 1000 3 -LoS
W 5 v~ | INORVENT | 35¢d 1000 4 -1-0S
Y 10 .~ | INORVENT | vbs4 1000 g -1 -O5
Zr 10 ~ _TINORVENT | 2¢4¢ 1000 ¢ - \-o &
SC 10 —~ | INORVENT | 564> 10000 Lo-1-93
Expiration Dates:
STD1: STD4:
STD2: STDS:
STD3: ,o~3‘°‘ STD6: } -\-0%

FRM-299
(Rev 0/May 02)



ICP Calibration Stand;rdsj 010 1 0‘6

Date Prepared:_g - 1 3-D % Prepared By:_"X.
HNO3 INORG #:_&0S 2. HCI INORG #;_do 2\
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.
Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) mi {ppm)
STDA- 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
Y 10 5.00 INORVENT 1000
Zn 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD4- Ag 2 100 ] ¢ |INORVENT [3L53 1000 G-j1-0>
As 10 5.00 «— | INORVENT 23499 1000 Z -1-o4
Pb 10 5.00 L~ | INORVENT 3335 1000 H-t-oS
3 d;@ 2 Sb 10 5.00 ¢~ INORVENT | 295% 1000 -] -0
2 of,e\ Se 10 500 | <~ | INORVENT |3bST 1000 4105
2 TL 10 500 | &~ | INORVENT 392 1000 2-1-C
o Sc 10 0.500 +~ | INORVENT 364D 10000 JO-i—05
STDS- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 INORVENT 1000
Si 10 5.00 INORVENT 1000
Ti 10 5.00 INORVENT 1000
Sr 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD6- La 10 5.00 INORVENT 1000
Na 1 0.05 INORVENT 10000
Pd 10 5.00 INORVENT 1000
S 10 5.00 INORVENT 1000
Th 10 5.00 INORVENT 1000
U 10 5.00 INORVENT 1000
W 5 2.50 INORVENT 1000
Y 10 5.00 INORVENT 1000
2r 10 5.00 INORVENT 1000
SC 10 0.500 INORVENT 10000

Expiration Dates:

STD1: STD4: - (-C™
STD2: STD5:
STD3: STD6:

FRM-299

(Rev 0/May 02)



ICP Calibration Standards

010107

Date Prepared:_ S -5-05 Prepared By:_ ~_} —>
HNO3 INORG #_4-0D\5~ HCI INORG #_ B 2>
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.
Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) mi (ppm)
STD1- Al 50 2.50 INORVENT 10000
Ca 50 2.50 INORVENT 10000
Fe 50 2.50 INORVENT 10000
K 50 2.50 INORVENT 10000
Mg 25 1.25 INORVENT 10000
Na 50 2.50 INORVENT 10000
Li 10 5.00 INORVENT 10060
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
STDS- B 10 500 | .~ | INORVENT | 23654 1000 3 - 1-04
Mo 10 500 | ¢~ | INORVENT 259956 1000 2, - |- A~
5 P 10 500 .~ | INORVENT |49 1000 - 1-04
e - Si 10 500 ] (~ | INORVENT | 3400 1000 2105
5 ( ,,7@‘7 Ti 10 500 | (~ | INORVENT | 33& 2. 1000 12 -1-05%
0560 o Sr 10 500 | L~ | INORVENT | 35666 1000 & -1-0
o Sn 10 500 | 7~ | INORVENT A2 6 1000 A-1-0%
Bi 5 2.50 | L INORVENT | 36 06 1000 g- -0
Sc 10 0.500 | .— | INORVENT | 344X 5 10000 (6-1-0%
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
SC 10 0.500 INORVENT 10000
Expiration Dates:
STD1: STD4:
sTD2: sTDs: 3-1- %
STD3: 1 R
FRM-299

(Rev 0/May 02)



010108

SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030604-8

SRR: 24405

SDG: 227265

CASE: CNWRA

VTSR: June 04, 2003

PROJECT#: 06002.01.081

Certificates of Analysis



From: ALFA AESAR To: 210-522-5938 Valerie LeJesus MSGRF 144 1/.U.L VI C TV v e | g = =

THE RIGHT CHEMICALS

Certificate of Analysis T CHEMISTRY

INORGANIC LARS/RADCHEM LAEY) 1 0 1 09
DATE RECEIVED: ___ OR/37/0D .-
DATE EXPIRED: ____( R/R7L ——
DATE OPENED:
INORG: __h0d3 ___FO: I YC0 1 V 4 -

Sodium carbonate, ACS primary standard, 99.95-100.05% (dried basis)

Stock Number: 33377
Lot Number: LO6M34

Analysis

Test Limits Results
Assay (dried basis) 99.95-100.053% 100.0 %
Insoluble 0.01 % max <0.01 %
Loss on heating (285°C) 1.0 % max <0.05 %
Chloride 0.001 % max <0.001 %
Nitrogen compounds 0.001 % max <0.001 %
Phosphate 0.001 % max <0.001 %
Silhica 0.005 % max <0.005 %
Sulfur compounds 0.003 % max <0.003 %
NHOH precipitate - - 0.01 % max <0.01 %
Potassium 0.005 % max <0.001 %
Calcium - - 0.02 % max <0.01 %
Magnesium 0.004 % max <0.004 %
Heavy metals (as Pb) 0.0005 % max <0.0005

%
Iron 0.0005 % max <0.0005

%

Traceable to NIST? Yes

Certified by:

Quality Control:

[
Alfa Aesar >
: A Johnson Matthey Company ‘ 1SO 9002
30 Bond Street ¢ Ward Hill, MA 01835-8009 USA e Telephone: { 978) 521-6300 ¢ Fax: (978) 521-6350

Toll-free Catalog Sales: (800) 343-0660 ¢ Technical Services: (800) 343-7276  Speciaity/Bulk Sales: {885) 343-8025
www.alfa.com ¢ email: info@alfa.com



1001 West Saint Paul Avenue
Milwaukee, WI 563233 USA

A : ® Tel: 800-558-9160 * (414) 273-3850
ALORICH AI D RI' H ) Fax: 800-962-9591 ¢ (414) 273-4979
®

e-mail: aldrich@sial.com

Certificate of Anauﬁiﬁ 0

PO NBR:
INOREGANIC LABRS/RADCEEM LARS
DATE RECEIVED: __3d/10/cxd

DATE EXPIRED: ____ 3o /jao>d
DATE OFENED: __ rlinvj o3

INORG: __ AY%\____FO:_22035 E

PRODUCT NUMBER: 20442-0 LOT NUMBER: 14315BO

PRODUCT NAME: SODIUM CARBONATE, 29.995%

FORMULA: NA2CO3 FORMULA WEIGHT: 105.99
APPEARANCE WHITE GRANULAR POWDER
TITRATION 56.4% CO3 (WITH HCL)
TRACE ANALYSIS, ICP CA,SI < 5 PPM

B 3.1 PPM

GA 2.8 PPM

FE 2.2 PPM

NI 1.4 PPM

Y 1.0 PPM

CcU 0.7 PPM

K, IR 0.4 PPM

AL 0.3 PPM

SR 0.2 PPM

ZR,CR 0.1 PPM

cs 0.07 PPM

SN 0.06 PPM

MG, MN 0.05 PPM

sc 0.03 PPM
ICP ASSAY | CONFIRMS SODIUM COMPONENT.
PURITY 99.995+% BASED ON TRACE METAL ANALYSIS.

ED ON NEXT PAGE
CONTINU ALDRICH CHEMICAL COMPANY
DAVID SWESSEL
APRIL 4, 2001

Sigma-Aidrich, Inc. warrants that its products conform to the information contained
in this and other Sigma-Aldrich publications. Purchaser must determine the
suitability of the product(s) for their particular use. Additional terms and conditions
may apply. Please see reverse side of the invoice or packing slip.

Aldrich brand products are sold exclusively through Sigma-Aldrich, Inc.

Organics and Inorganics for Chemical Synthesis.
We are Committed to the Success of our Customers through Science, Technology and Service.
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SRODUCT NUMZER 23£327-500G 20T NUMEEZR 13308z2
SRODUCT KAME SODIUM EYD OZENCARIONATE, 98 .7+%,
A.C.S. REAGEXRT )
TORMULA: NAHCO3 FORMULA WEIGH 84.02
LDPPEAFANCE WHEITZ POWDER
TITRATION 100.3 % (WITH HCL)
ICP ASSRY CONFIRMS SODIUM CQMPONENT
INSOLUSLE MATTER 0.001% *
CALCIUM 0.0050%
CHLORIDE 0.0014% *
IRON < 0.0001% *

HEAVY METALS
POTASSIUM
MAGNESIUM
AMMONIUM
DHOSPHATE

CALCIUM, MAGNESIUM &
R203 PRECIPITATE

<5PPM (AS PB) *
<0.0020 % *
0.00025%

<5PPM *
<0.001% *

0.016% *

CONTINUED ON NEXT PAGE

- Y

ALDRICH CHEMICAL COMPANY
DAVID SWESSEL '
JANUARY 5, 2001

Sigma-Aldrich, Inc. watrants that its products conform to the nformation contained
n this and other Sigma-Aldrich publications. Purchaser mus! determine the
suitabilnty of the product(s) tor their particular use. Addiional terms and conditions
may apply. Plsase see reverse side of the invoice Of packing skp.

Algnch brand products are sold exclusvely tnrough Sigma-Aianch, Inc.

Organics and incrganics for Chemical Synthes:s.

ol e p PN,

smemi i Cranee Technology and Service
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SPEXertificate™

Certificate of Reference Material

Z > > =
S 25940
Catalog Number: ICMIX2-100 Lot No.: 24-79AS Somz>
° . i AR R
Description: IC Instrument Check Standard 2 gyf; e
Matrix: H,0 e
O o m 3
I L L w i s 8
| BRI
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a | ﬁ'&j i
calibration standard or quality control standard for Jon Chromatography instrumentation. It can be i FRI=D
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. S ’;‘&
P MW
. . S . NPT . I~y o=
The CRM is prepared from high purity single ion concentrates of individual elements using _C.,‘! =
Class A laboratory ware to give precise concentration. Eli} { N
Refer to side 2 for details of measurement uncertainties. m} % c:]

e

bt

Instrumental Analysis by ION Chromatography:

Analyte Labeled Measured NIST
(mgL) (mg/L) SRM

F 100 98.7 3183
Cr 200 200 3182
Br 400 401 3184
NOy 400 399 3185
HPO,? 600 600 3186
SO, 400 399 3181

Spex Reference Multi: Lot #1C6-103VY

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

Date of Certification: MR 03 Certifying Officer: N. Rochertaiela.

iyt ee . 5."“
SN TR
LD

© 2000 SPEX CertiPrep, Inc.
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SPEXertilicate™

Lertificate of Beference flaterral

140

i
e
p“ oW E.: F__;
Catalog Number: AS-F9-2X/2Y Lot No.: 23-109AS e FoR
13 . » 'l £l
Description: 1000 mg/L of Fluoride 3! Bk 3
Matrix: H,O %-.-, ~NOTLE
X ibhgm 2
oDt !
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a ;l\\lia’;‘lbu —
calibration standard or quality contro] standard for Ion Chromatography instrumentation. It can be k}; ] ; >
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. =~ § ! ! E?
N KD
Certified Value: Fluoride (F): 999.5 mg/L + 3 mg/L ﬁ W
[

Traceable to: NIST SRM 3183

0
‘.‘

The CRM is prepared gravimetrically using high purity Sodium Fluoride (NaF) Lot#M44142.
The certified value listed is the average of values obtained by classical wet assay and lon
Chromatography analysis.

()
“.

N

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 999 mg/L

Method: Potentiometric analysis using Fluoride combination Electrode.

Instrumental Analysis by Ion Chromatography: 1,000 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:

Element mg/L

cr <10.00
NO;, <0.20

Br <0.20
NOy <0.20
PO,’ <1.00
SO,? <0.50

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.

. o
BN~ &

Date of Certification: Certifying Officer: N. Kodhertakeola_
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© 2000 SPEX CertiPrep, Inc.
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SPELertificate™

Certificate of Beference Hlaterial

o
z Catalog Number: AS-CL9-2X/2Y Lot No.:21-58AS ’?\\J
N Description: 1000 mg/L of Chloride & _
. - By
Matrix: Water R
N £\>
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a wb

calibration standard or quality control standard for lon Chromatography instrumentation. It can be ((2
employed in USEPA. ASTM and other methods relevant to the certified properties listed below. Ny

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

The CRM is prepared gravimetrically using high purity Sodium Chioride (NaCl) Lot#12001B.
The certified value listed is the average of values obtained by ciassical 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.

Instrumental Analysis by Ion Chromatography: 996.0 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:

Component mg/L Component mg/L

F <0.1 PO.* <0.2
) NO; <0.1 NOy <0.2
SO <0.1

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: N . 02 Certifying Officer: V- Kodhertakiola_

e e
OOCNGIAOONY
BN

© 2000 SPEX CertiPrep, Inc.
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SPELertificate™ 010115

Lertificate of Relerece Mlaterral

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

o

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
- S0,? <0.2
Cr <0.5

PO, <0.5

Br <10.0

NO;y <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.

© 2000 SPEX CertiPrep, Inc.

w
Catalog Number: AS-NO.9-2X/2Y Lot No.:5-255VY X
Description: 1000 mg/L of Nitrite " s\ﬁ :
Matrix: - Hzo Q\ N
TOR™

Do

e g
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a (:‘ &9’
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be N
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. sm ! Iﬁ

i
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Lertificate of Reference Mlaterial

3
Catalog Number: AS-BR9-2X/2Y Lot No.:22-114AS N
Description: 1000 mg/L of Bromide BN
Matrix: © H0 s}s
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a ¥ or
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be k : i

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

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

i F <0.10

cr <0.20
NOy <0.20
NOy <0.30
SO,2 <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.
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© 2000 SPEX CertiPrep, Inc.
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SIPEXertificate™

Lertificate of Belerence Material

ELEE
Catalog Number:  AS-NO;N9-2X/2Y Lot No.: 23-82AS wpEo”
Description: 1000 mg/L of Nitrate-N - ST Ehz
Matrix: H,0 BVIEET
i R m
LRy >
SRS

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): 1002.5 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.

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1003 mg/L :
Method: Gravimetric analysis by precipitation using Nitron Acetate, filtering, drying and
weighing as Nitron Nitrate (CzoH;N,.NO;).

Instrumental Analysis by Ion Chromatography: 1002 mg/L

Trace Anion Impurities in the Actual Solution via IC Analysis:

Element mg/L
F <0.25

cr <0.5
NOy <0.5
Br <1.0
SO, <1.0
PO <25

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: Certifying Officer: M- Kodhertateola.
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SPEXertilicate™ §omnt

Certificate of Reference Material N

m<r

Catalog Number: AS-PO9-2X/2Y Lot No.: 24-63AS g:" ERUE

Description: 1000 mg/L of Phosphate E ﬁ,; L {é

Matrix: -~ H20 - JS}\ g%i
ns]

Certified Value: Phosphate (PO4>): 998.5 mg/L
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3186

|
4
This ASSURA NCE ®certified reference material, CRM, is intended primarily for use as a ! %; -
calibration standard or quality control standard for fon Chromatography instrumentation. It can be &’} I >
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. k ; { EE;
RN |
i
!
i

""""”‘“‘""*"-(.p' .'
' /3
AHT

The CRM is prepared gravimetrically using high purity Potassium Dihydrogen Phosphate
(KH,PO,) Lot#08001F. 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 mg/L
Method: Gravimetric analysis by precipitation using Magnesia Mixture, filtering, igniting and
weighing as Mg,P,0.

Instrumental Analysis by Ion Chromatography: 998 mg/L

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

Component mg/L Component mg/L

F <0.01 NOy <02
Br <0.2 NO; <0.2
SO* <0.2 cr <0.6

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.
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SPEXertificate

Certificate of B eference Aaterial

A
Catalog Number: AS-5049-2X/2Y Lot No. 6-76VY §
Description: 1000 mg/L Sulfate '6\ %
NSO
Matrix: H20 NN
g NSO
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a : &b:
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be \\ %Q.;
employed in USEPA, ASTM and other methods relevent to the certified properties listed below. % ‘3
Certified Value: 1000.5 mg/L § - '
Traceableto:  NIST SRM 3181 L %
Pl
{

The CRM is prepared gravimetrically using high purity Potassium Sulfate 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

Ci <1.0 Br <1.0
F <0.5 NO3 <0.5
<1.0 PO4 <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 material is kept tightly capped and
transported and stored under laboratory conditions.

Date of Certification: N0 Certifying Officer: N. Kochertakeols

© 2000 SPEX CertiPrep, Inc.
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FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS
Catalog No. A509 Lot No: 1103030
Date: March, 2003

Tests Units Vaiue

Assay % : 70%

Color ' APHA <10

Aluminum ppb <0.2 g g § % E

Antimony ppb <0.1 444

Arsenic ppb <0.1 I: mmm %

Barium ppb <01 MM OM3

Berylium ppb o1 KEZ0Z

Bismuth ppb <0.1 % Z =

Boron ppb <1 l\'/g g-‘:‘ 2 o

Cadmium ppb <0.1 ig=Tm r

Calcium ppb s R o2

Chromium ppb <0.1 |1.I| nt

Cobalt ppb <0.1 } Wy ” 5

Copper ppb <0.1 g R g

hor. oo as OEFIPE
ppb <01 | i X

Lithium ppY <01 | P’l o

Magnesium ppb T <02 '\p} ! § =

Manganese ppb <0.1 hl N

Mercury ppb <0.2 gd R %

Molybdenum ppb <0.1 u

Nickel ppb <0.1 ﬂ-): ! !

Potassium ppb <0.2 | {1 i

Selenium ppb <0.1 = } } }

Silver ppb <0.1

Sodium ppb <0.2

Strontium ppb <0.1

Thorium ppb <0.1

Tin ppb <0.1

Titanium ppb <0.1

Uranium ppb <0.1

Vanadium ppb ’ <0.1

Zinc ppb <0.2

Zirconium ppb <0.1

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

% Mi Ke\u’/
Dr. B. McKelvey
QA/QC Manager

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

@ Fisher Chemicul

AP Syt Compmy
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FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID
CERTIFICATE OF ANALYSIS
Catalog No. A508 Lot No: 4102110
Date: December, 2002
Tests Units Value
Assay % 36%
Color APHA <10
Aluminum ppb <0.5
Antimony ppb <0.1
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
lron 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 ppb <05
Zirconium ppb <0.1

Element concentrations are at the point of bottling.

. Concentrations of some elements in particular,

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

R Me kelug/
Dr. B. McKelvey
QA/QC Manager

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

. 010122
CUSTOM-GRADE SOLUTION 10,000 pg/mL Scandium IN 5% HNO, (abs)

Catalog Number: CGSC10-1and CGSC10-5
INORGANIC LABS/R??{I,: EM LABS
[/

Lot Number: T-QSC01104 DATE RECEIVED: __ by """ﬁg‘
DATE EXPIRED: _J0//Lod5. _
Starting Material: Sc,0, DATE OPENED: ___9_]_ /{3 _ e
Starting Material Purity: 99.999% INDRG: 3@_& ____PO: _E:S}ZZ/_&__
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 ‘
Mgthod: 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: 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 + 0.5% 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-Fiitered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to0.3 um . .

0 Al <0.07 M Dy <0.006 M Li <0.01 M Pr <0.0003 M Te < 0.03'
M Sb <0.0005 M Er <0.005 M W <0.0004 M Re <0.001 M Tb <0.0003
M As <0.0t M Eu <0.003 ‘M Mg <0.03 M Rh <0.001 M TI <0.001
M Ba <0.01 M Gd <0.001 M Mn <0.004 M Rb <0.001 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
0 B <0.034 M Au <0.003 M Nd <0.002 s Sc n Ti
M Cd <0.003 M Hf 0.03 0 Ni <0.084 0O Se <0.67 M W <0.01
O Ca 0.17 M Ho <0.0005 M Nb <0.0005 0 Si <0.034 M U <0.002
M Ce <0.005 M In <0.001 n Os M Ag 0.005 M V <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 <0.000% M Y <0.04
M Co <0.003 M Lla <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 #ev.0s020208

{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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SPELertifitate (10123 efad
Certificate of Relerence Material @;; i Y
o) o
Catalog Number: PLB9-2X/2Y/2T Lot No. 8-138B Rt
Description: 1000 mg/L Boron E 3 E '} I
Matrix: H20 2Q .
Jd>uwan
This ASSURANCE ® . certified reference material, CRM,, is intended primarily foruseasa - .. . ... LHu E‘. %
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as "Z* ﬁ E—< E
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods WO =
relevent to the certified propertles listed below. E W w E
Certified Value: SkEED
998 mg/L Z g g <z

Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3107

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: 998 mg/L

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

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:

s e e
b~

.

Element mg/L Element mg/L Element mg/L
Al 0.07 Cu <0.001 Pb <0.002
As <0.001 Fe 0.002 Re <0.001
Ag <(0.001 Ga - <0.001 Rb <0.001
Ba <0.001 In <0.001 Sr <0.001
Be <0.01 K 0.002 Sb <0.001
Bi <0.001 Li <0.001 Sn <0.001
Cd <0.001 Mn <0.001 Ti <0.001
Co <0.001 Mo <0.001 T <0.001
Ca 0.008 Mg <0.001 - v <0.001
Cr <0.004 Na 0.01 - &r <0.001

Ni <0.001 Zn <0.02

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. a

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 tlghtly capped and
transported and stored under laboratory conditions.

» m‘:.&.mw .#ti"ﬁi‘fw . i"“%ﬁiﬂﬂx IR TLY, T

Date of Certification:

© 2000 SPEX CertiPrep, Inc.
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Certificate of Relerence Saterial | § mmm 5
o Oom @
Catalog Number: PLLI2-2X/2Y Lot No. 9-102LI | 3 E >
Description: 1000 mg/L Lithium Zome
Matrix: 2% HNO3 ls? E" § c
. . . I 11 =t
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a I L 0
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as o, } i : o) 5
JCPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods o gQ b P4 é
relevent to the certified properties listed below. o QQ 9 :
Certified Value: 1002 mg/L , n 5,’21— g%
Uncertainty Associated with Measurement:  +/-3 mg/L 810\ %r_ g
Certified Value is Traceable to: NIST SRM 3129a gpﬁkpg -
The CRM is prepared gravimetrically using high purity Lithium Carbonate Lot# 03021A.The }’{ }“:} 0
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. : { i }
Classical Wet Assay: 1002 mg/L
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2SO4.
Instrumentation Analysis By ICP spectrometer: 1002 mg/L
Uncertified Properties:
Density: 1.014 @24.5 Degrees Celsius 4
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: ;
Element mg/L Element mg/L Element mg/L
: 3
Al 0.009 Cu 0.01 Pb 0.001
As 0.004 Fe 0.045 Re 0.002 *
Ag <0.001 Ga <0.001 Rb <0.001 " A
B <0.004 In <0.001 Sr 0.001 w 3
Ba 0.004 K 0.05 Sb 0.002 i3
Be 0.002 Mn <0.001 Sn <0.001 _ E
Bi © <0.001 Mo 0002 ~ Ti 0.005 T i
Ca 0.03 Mg 0003 T <0.001 S A
Cr <0001  Na 002 .V <0.001 A
Cd <0.001 Ni <0.001 Zr <0.00)
Co 0.002 Zn 0.20 %

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

Date of Certification: MAY ‘03 Certifying Officer: M. Kodhevtakeoli
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SPEXertificate 010125 Z333%

- . gmmmg

Lertificate of Relerence faterial FeTan

. 1_MmTaZ

Catalog Number: PLMO9-2X/2Y/2T Lot No. 9-49MO Foma-

Description: 1000 mg/L Molybdenum 'E’ "c_-} é ;

Matrix: H20 E i E =" g
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a il g

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as o 059 g

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 1 er.\rg:

relevent to the certified properties listed below. Lﬂ S $

Certified Value: 1000 mg/L b\&v‘jﬁ r

Uncertainty Associated with Measurement: +/- 3 mg/L ) ! %

Certified Value is Traceable to: NIST SRM 3134

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

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 999 mg/L
Method: Precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as MoO2(C9H6NO)2

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

Y

%0
_ (€3]
=

Density: 0.9987 @ 24.6 Degrees Celsius o
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: .
%
Element mg/L Element mg/L Element mg/L g2
Al 0.001 Cu 0.004 Pb 0.001 %
As 0.04 - Fe <0.01 Re 0.03 s
Ag <0.001 Ga <0.001 Rb <0.001] %
B <0.003 In <0.001 Sr <0.001 B
Ba <0.001 K 0.02 Sb <0.001 ¢
Be <0.001 Li <0.001 . Sn <0.00% :
Bi <0.001 Mg 0.007 Ti 0.004
Ca 0.006 Mn <0.001 Ti <0.001 B
Cr <0.005 Na 0.009 v 0.004
cd <0.05 Ni <0.001 Zr <0.001 s
Co <0.001 . Zn <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 G
of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and
transported and stored under laboratory conditions. 3
. Yy 03 s .

Date of Certification: M Certifying Officer: A/. LodheviadeolG.
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Certificate of Reference Material 23 g> o
< i~ |
VA
Catalog Number: PLP9-2X/2Y/2T - LotNo. 9-29P :{r; N E ,i
Description: 1000 mg/L Phosphorus Mo i
. J>Wa9q
Matrix: H20 LoEw (f)l
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a E ;I} > E :
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as .3 & Wwo o
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods % E ,_“_-’ E LCL)
relevent to the certified properties listed below. z g g g Zz

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# A158.The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1004 mg/L
Method: precipitation using Magnesia mixture. Filter, ignite, and weigh as Mg202.

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

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

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

<0.001

Pb

Al 0.05 Cu <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 <0.00t Li 0004  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 --03

Certifying Officer: A/. Zocheviabeols..

Date of Certification:

© 2000 SPEX CertiPrep, Inc.



SPEXertificate

Certiticate of Velerence fMaterial

Catalog Number: PLSI9-2X2Y/2T Lot No. . 9-665I

Description: 1000 mg/L Silicon
Matrix: H20 / Tr HF

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

relevent to the certified properties listed below.

Certified Value: 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 [CP spectrometer analysis

Refer to side 2 for details of measurement uncertainties. -

Classical Wet Assay: 1003 mg/L

C7 '.' » 7 '.
SO

(COHTON)4(H4)[Si(M012040)]
| Instrumentation Analysis By ICP spectrometer: 1000 mg/
| Uncertified Properties: k

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

Method: precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as -

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 Sr <0.001

53 Be <0.001 Li <0.001 Sb <0.001
e Bi <0.001 Mg <0.001 Ti <0.002
>3 Ca 0.004 Mn <0.001 Tl <0.00!
5 Cr <0.002 Mo <0.001 v <0.00}
¥ cd <0.001 Na 0.006 Zr 0.008
Co <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.
0 - - 02

Date of Certification: _ :

Certifying Officer: A/. k.a'a“uukaa,
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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:

= OO0~
T = 25232
@W RPN o mmm 3
e e B omal
S | Txmz
o | MTCo
s’
SPEXertificate ™~ 010128 F7EE:
[[a ! : lt- . E*_;
Lertiticate of Refevence Material S
NI 2>
)
Catalog Number: PLTI9-2X/2Y/2T Lot No. 9-52TI 3 i@: l{k’%
Description: 1000 mg/L Titanium o :,Q\m;
Matrix: H20 M E! -
W
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a ;Qéi : ; g
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as {2} !
©

Element mg/L Element mg/L ‘El'ement mg/L

Al 0.01 Cu 0.35 Pb 0.002
As <0.001 Fe 0.01 Rb <0.001
Ag <0.001 Ga <0.00} 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 <0.00}
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/. Lochertakols. ..
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Element
Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

Description:
Matrix:

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

Certified Value: 1002.5 mg/L
Uncertainty Associated with Measurement:
Certified Value is Traceable to:
The CRM is prepared gravimetrically using high purity Strontium Carbonate
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay:
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(NO3)2

SPEXertificate ™

Lertificate of Reference Material

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

1000 mg/L Strontium in 2% HNO3

2% HNO3

1002 mg/L

NIST SRM #928.

mg/L
0.02
<0.001
<0.002
<0.003
0.008
<0.001
<0.001
0.014
0.001
<0.001
<0.001

Date of Certification:

VOO

PAOOOAD

—

© 2000 SPEX CertiPrep, Inc.

Element mg/L

Cu <0.001
Fe 0.001
Ga <0.001
In <0.001
K 0.10
Li 0.007
Mg <0.003
Mn <0.001
Mo <0.001
Na 0.01
Ni <0.001

R — - 03

+/- 3 mg/L

NIST SRM 3153a

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

Density: 1.010 @ 22.7 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L
Pb <0.001
Rb <0.001
Re <0.001
Si 0.043 -
Sb <0.001
Ti <0.002
Tl <0.001
A\ <0.001
Zr <0.001
Zn 0.04

9-166SR

Lot# 02001B. The

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

Certifying Officer: M. Kochertakeol®
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relevent to the certified properties listed below.
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R Z2>>2>=2
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erfiticate F 50O
s ) SCom<cr
Lertificate of Relerence Mlaterial =" 20% )
[ R
Catalog Number: PLSN5-2X/2Y/2T Lot No. 9-81SN E uw@
Description: 1000 mg/L Tin 3 ig:g_ =
Matrix: 20% HCL s )
I X
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a rcg{ } } r
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as {g: 11 g )
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods L,g 0
|
I

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: -

Density: 1.037 @25.0 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

-

.
Ps
Cam
< B
o
8
2
4

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

Al 0.008 Cu <0.002 Pb 0.01 ?
As 0.02 Fe 0.06 Rb <0.001 =
Ag 0.02 Ga <0.001 Re <0.001 k4
B <0.02 In 0.10 Sr <0.001 K
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 o
Ca 0.015 Mn <0.001 \' 03
Cr <0.002 Mo <0.001 Zr <0.001 5!
cd <0.001 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 zE

of measurements and other effects, such as transpiration losses, for a period of one year from the s

date of certification. This guarantee is valid only when the material is kept tightly capped and %

transported and stored under laboratory conditions. - _ ) ‘37
e —- 02 o

Date of Certification: R 0 Certifying Officer: A/. Zochertatdcoln .
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SPEXertificate ™ 010131

Lertificate of Veference fMlaterial

Catalog Number: PLBI4-2X/2Y Lot No. 9-36BI
Description: 1000 mg/L. Bismuth
Matrix: 10% 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: 1001 mg/L

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 Ti <0.001
Ca 0.006 Mg <0.001 \ <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: A. Kochevtadioa .
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SPEXertificate™ o101 3"2

&ertificate of Belerence Mlaterial

Catalog Number: PLLA2-2X/2Y Lot No. 10-17LA
Description: 1000 mg/L Lanthanum

Matrix: 2% HNO3

This ASSURANCE ® wﬁﬂedrefumcematerial,CRM,isintmdedpﬁmarilyforuseasa
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: 996.5 mg/1.
Uncertainty Associated with Measurement:  +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3127a

The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 06981D. The
certified value listed is the average of values obtamedbyclasswalwetassayand ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties,
Classical Wet Assay: 998 mg/L
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(NO3)2
NIST SRM #928.

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

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

:3AN3IL0 3LVA J
:qIA14X3 3Lva

10d” " WIUN T :oH0NT
TR/ RI/5W T T :aaA1303 31va

O/ E 1750

_____*_%_

©

\RNEL 4
0

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 T <0.001
Er <0.001 Nd <0.001 Ta <0.001
Eu <0.001 Ni <0.001 T <0.001
Fe 0.006 Na 0.006 v <0.001
Gd <0.2 Pr <0.001 w <0.001
Ga <0.001 Rb <0.001 Y <0.001
Hf <0.001 Sc <0.003 Yb <0.001
Ho <0.001 Sm <0.001 Zr <0.001
In <0.001 Th <0.001

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

Date of Certification: | ___08 Certifying Officer: M- Kodhertakols_
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=
Lertificate of Retevence Mlaterial g

oU
>
=4
mm
Catalog Number: PLY2-2X2Y/2T .~ LotNo. 9-152Y ; ﬁ %
Description: 1,000 mg/L Yitrium ’ é% =
Matrix: 2% HNO3 ~ B om

|
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. -

SV W3IHIAYA/Sav JINVIAONI

. =
Certified Value: 1001.5 mg/L ,_mﬂ\) Q
Uncertainty Associated with Measurement: +/- 3 mg/L NG
Certified Value is Traceable to: NIST SRM 3167a. Djlpg

of

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. L S

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

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

:0
728
ST O/eT/EU T :a3an1ad3y 31vd

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# = 08001A. The ,:
]
i
i

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

Ce <0.001 La <0.001 Tb <0.001

Ca 0.007 Lu <0.001 Tm <0.001 ~

Dy <0.001 Mn <0.001 - T <0.001 S

Er <0.001 Mo <0.001 Th <0.001

Eu <0.001 Nd <0.001 Ta <0.001

Fe 0.003 Ni <0.001 Ti <0.001

Gd <0.001 Na 0.005 A\ <0.001

Ga - <0.001 Pr <0.001 w <0.001

Hf <0.001 Rb <0.001 Yb - <0.001 . i

Ho <0.001 Sc <0.001 Zr 0.003 - :

In <0.001 Sm <0.001 Sy
Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. T

This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty - G Me
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: MaY 03 Certifying Officer: M. Kodhertakela..
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- ) 01013338
Lertificate of Reference flaterial L Sk
< 1111
Catalog Number: PLPD3-2X/2Y Lot No. 9-74PD SRR
. . . . Ul us H }
Description: 1000 mg/L Palladium g - | a :
Matrix: 10% HC1 “ZEQo
Ll e Z O
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a = o s E :
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as g ewo -
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods Ll Wl
relevent to the certified properties listed below. g s E 'Z: g
THOAQAQ -

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: ‘

R}
Density: 1.025 @ 26.3 Degrees Celsius_ ;
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 53
Element mg/L Element mg/L Element mg/L B
Al <0.004 Cr <0.009 Pt <0.004 x
Au 0.03 Fe 0.02 " Re <0.001 w
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 ZA\
Ca 0.02 Mn <0.001 Te <0.001 : '.E::\! “w
cd <0.001 Na <0.03 Ti <0.001 ey
Co <0.001 Ni 0.004 w <0.001 '.::: \ ,»
Cu <0.006 Pb <0.04 Zr <0.001 ::: '
Zn 0.16 Y

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

transported and stored under laboratory conditions.

- - 03

Certifying Officer: M. Kochevtadeola

Date of Certification:
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Certiticate of Reference Mlaterial ) %%2, L";
PR bt
Catalog Number: PLS9-2X/2Y/2T Lot No. 9-64S ,\qu . ! )
Description: 1000 mg/L Sulfur ¢ g “; ; -----
4 Matrix: H20 -_ "i P

\/
N

.'
)

NG
e
B

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 parity AMMONIUM SULFATE Lot# 0891NK. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

7a"a%"
¢
RS0

‘

4

G ASem
s

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

Ag <0.001 Cu <0.01 Pb <0.1
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 <0.001 Sb <0.001
Bi <0.001 Mg 0.02 Ti <0.001
Cr 0.002 Mn <0.001 Tl <0.001
Co <0.001 Mo <0.001 v <0.001
Cd <0.001 Na 0.02 Zr <0.001
Ca 0.015 Ni <0.001 Zn 0.38

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/. /Codxzm.kaa',
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Matrix:

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

Certified Value: 1000 mg/L +/- 3 mg/L
Uncertainty Associated with Measurement:
Certified Value is Traceable to:
The CRM is prepared gravimetrically using high purity Th(NO3)4-4H20
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
Refer to side 2 for details of measurement uncertainties. :

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

SRM #928.

R0
.’.0"5

v

\AJ »
X

KJ

a

X

()
4

4.0
Y

Element mg/L
Ce 0.008
Ca 0.01
Dy <0.001
Er <0.001
Eu <0.001
Fe <0.01
Gd <0.001
Ga <0.001
Hf <0.001
Ho <0.001
In <0.001

Date of Certification:

© 2000 SPEX CertiPrep, Inc.
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Lertificate of Reference Mlaterial

1000 mg/Lthorium

Catalog Number: PLTH2-2X2Y
Description:

2% HNO3

Element
La
Lu
Mn
Mo
Nd
Ni
Na
Pr
Rb
Sc
Sm

NIST SRM 3159

1001 mg/L

mg/L
0.002
<0.001
<0.001
<0.001
0.002
<0.001
0.03
<0.001
<0.001
0.002
<0.001

P -- 02

Element
Tb

Tm

Ti

Ta

Tl

;<g<

Yb
Zr

Lot No.

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:

mg/L
<0.00}
<0.00!
<0.002
<0.001
<0.00t
<0.001
<0.001

0.001
<0.001

0.002

9-95TH

Lot# 01851R. The

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

Certifying Officer: A/. Kodheviakola .
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SPELertificate

Lertificate of Reference Mlaterial

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

Y

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 St 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 \Y 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: . LMN—t 02 . Certifying Officer: A/. Kochertabeala_.

© 2000 SPEX CertiPrep, Inc.
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Certificate of Reference Material L‘% g é *U;J
. m [} = N
Catalog Number: PLW9-2X22Y . . Lot No. 8-135W R
Description: 1000 mg/L Tungsten I, lonoaes
. OREIRD
Matrix: H20 | %l;j%
i gw =
This ASSURANCE ® certified reference material; CRM, is intended primarily for use as a t'?" ] -
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as : Q’I' : | >
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods i1 3

relevent to the certified properties listed below.
Certified Value: 9995 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: Fume with Sulfuric Acid to dryness, ignite and weigh as WO3.
Instrumentation Analysis By ICP spectrometer: 1002 mg/L
Uncertified Properties:

Density: 1.006 @ 25.2 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

;s
2

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

0.005 Cu <0.00! 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

Be <0.001 Li 0.04 Sb 0.002

Bi <0.001 Mg 0.006 Ti <0.002

Ca 0.008 Mn <0.001 Ti <0.001

Cr <0.005 Mo 0.005 \Y <0.001

Cd <0.001 Na 0.03 Zr <0.001

Co <0.001 Ni <0.001 Zn <0.2 e
Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. S

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. ‘

Mg -- 02

Certifying Officer: . Lochevakale

Date of Certification: __
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SPEXertificate ™

Lertificate of Reference Mlaterial

Catalog Number: PLZR2-2X/2Y/2T Lot No.
Description: 1000 mg/L Zirconium
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: 997 mg/1,

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

9-07ZR

Lot#

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:

mg/L mg/L

Element Element Element

mg/L

Al 0.02 Cu <0.001 Pb <0.001

As <0.002 Fe 0.039 Rb <0.001

Ag 0.2 Ga <0001  Re <0.001

B <0.05 In <0.001 Sn <0.001

Ba <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

2 Ca 0.04 Mn <0.001 TI <0.001

%3 Cr <0.005 Mo <0.001 v <0.001

;;5 cd 0.004 Na <0.03 Zn 0.005
2 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.

NG -- 02

Date of Certification:

010139

11011C. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
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Certifying Officer: M. Kochertakeola, .
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Certificate of Reference Mlaterial 2343
. < 1T
Catalog Number: PLNA2-3X/3Y Lot No. T8-73NA :?: { E E
Description: 10,000 mg/L Sodium @3 e |
. _‘ > N
Matrix: 5% HNO3 " L @
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a E .I; >ﬂE E
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as ,‘_E EWo
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods % E E_J E
relevent to the certified properties listed below. z g g g

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

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

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 10,039 mg/L
Method; Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2SO4.

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

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

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

Al 0.02 Cu <0.002 Pb <0.001
As <0.08 Fe 0.03 - Re <0.001
Ag <0.02 Ga <0.001 Rb + <0.001
B <0.1 In <0.001 Sr <0.001
Ba 0.008 K 1.36 Sb <0.001
Be <0.01 Li <0.002 Sn <0.001
Bi <0.001 Mg 0.60 Ti <0.03
Ca 0.60 Mn <0.02 Tl <0.001
Cr 0.002 Mo <0.001 \4 <0.001 a0
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 ot

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

Date of Certification: e - . Certifying Officer: Al. Locheriadesla

© 2000 SPEX CertiPrep, Inc.
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Certificate of Reference fMlaterial ltf:) Cime

T OM>

W - oim

Catalog Number: ICV-2A Lot No.: 22-12AS P & g.\ 3

Description: Initial Calibration Verification Standard II f_U WS 3
Matrix: 5% Nitric Acid ‘ o5

7S

___hY

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

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

Refer to side 2 for details of measurement uncertainties.

Instruméntal Analysis by ICP Spectrometer: ‘ :

Element .Labeled Measured NIST Element Labeled Measured NIST. ... . - -
(mg/ll) (mg/) SRM "~ 7 ° (mgl) (mg/l) SRM

Ca 2,000 2,00540 310%9a Ni 500 500.58 3136
K 2,000 1,997.89 314la Vv 500 50423 3165
Mg 2,000 1,99226 3131a Cr 200 203.21 3112a
Na 2,000 1,992.99 3152a Cu 200 199.75 3114
Al 1,000  1,005.90 310la Ag 100 10046 3151
Ba 1,000 1,001.51 3104a Be 100 100.04 31052 ;
Fe 1,000 1,003.17 3126a - Mn 100 100.64 3132 e

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 L
transported and stored under laboratory conditions. v o

"

N -~ 02 .
Date of Certification: Certifying Officer: V- Kodhertakola.
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SPECertificate™ goac.

CLertificate of Reference Material IR

S 3

Catalog Number: PLSB7-2X/2Y/2T Lot No.: 8-175SB-X/Y/T 5&;;\3
Description: 1000 mg/L Antimony ) :\;&"—f
Matrix: Water/0.6% Tartaric Acid/tr HNO; L

This ASSURANCE Ccertified 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.

___ VeSS
SAYT W

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

Trace Metallic Impurities in the Actual Solution via ICP Analysis:

Element mg/L Element mg/L Element mg/L
Ag <0.001 Cu <0.001 Pb =<0.001
Al 0.030 Fe - 0,013 Rb <0.001
As 0.001 Ga <0.001 Re <0.001
B <0.001 In <0.001 Sn <0.001
Ba <0.001 K - 0.030 Sr <0.001
Be <0.001 Li <0.001. Ti 0.001
Bi <0.001 Mg 0.003 Tl <0.001
Ca 0.012 Mn  <0.001 V  <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.

. NMV--02
Date of Certification:

\\\\\\

© 2000 SPEX CertiPrep, Inc.
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Catalog Number: ICV-2C Lot No.: 22-13AS lmiv }$ 2
Description: Initial Calibration Verification Standard I1 a1 1 -
Matrix: 5% Nitric Acid : }2{‘ L %

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

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

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

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer: -

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

As 500 49785 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.

Date of Certification: NV == 02 Certifying Officer: V- Aodhertakola_.
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Certificate of Analysis V

. 010144
CUSTOM-GRADE SOLUTION 1000 wg/mL Silver in 3.5% HNO, (abs)

Catalog Number: CGAG1-1, CGAG1-2 and CGAG1-5

frines a¥

Lot Number: T-AG02013 INORGANIC LABS/RADCHEM LABS
DATE RECEIVED:___ O0®/ax»/oa_ ______
Starting Material: Silver Metal DATE EXFIRED: ____ (Oj/00\/3e03
Starting Material Purity: 99.999% DATE OFPENED:_____ ¢ og/Re/0
Starting Material Lot No: F15102 INORG: __ 2583 _FO: __F8304a

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 (%} = ) X Uncertainty {£) = 2|(Es )22
n (n)uz
(%) = mean x; = individual results n = number of measurements ¥S; = The summation of all significant

estimated errors.

Classical Wet Assay: 998 + 3 yg/mL
Method: Volhard Titration vs NIST SRM 999a Potassium Chioride

instrument Analysis: 996 + 3 uyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3151.

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

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

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 89.9985% efficient for the removal of particles down to 0.3 um.

M Al <0.0009 M Dy <0.0006 M Li <0.001 M Pr <0.00003 M Te <0.003

M Sb 0.0006 M Er <0.0005 M Ly <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 TI <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 8 <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M T <0.005

0O Cd <0.01 M Hf <0.0002 O Ni <0.05 0O Se <04 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 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 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 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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.025 g/mL  (oven

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

8
Technical Support: 800-569-6799 182003




@Bftlfltatt of Analysgig V

custM GRADE SOLUTION 1000 wg/mL Arsenic in 1.4% HNO, (abs)

Catalog Number: CGAS1-1, CGAS1-2 and CGAS1-5

Lot Number: T-AS02019

Starting Material: Arsenic Metal
Starting Material Purity: 99.999%
Starting Material Lot No: 23014

INORGANIC

INORIG: ___

CERTIFIED CONCENTRATION: 1006 + 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} = E X,
n

(%) = mean x; = individual resuits

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

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

LABS/FAD
DATE EECEIVED._@_Ay
DATE EXFIRED:
DATE OFENED:

Uncertainty () =_2_[.(&J_2]‘_/2

= number of measurements

Esi =

(n)1/2

- 4%Q

010145

M LAEBS

The summation of all significant
estimated errors.

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 0 Li <0.000020
0 Sb <0.010 M Er <0.010 M Lu <0.00080
s As M Eu <0.0060 O Mg <0.000030
M Ba <0.020 M Gd <0.0020 0 Mn <0,000030
M Be <0.0010 M Ga <0.0020 O Hg <0.012

M Bi <0.00080 M Ge <0.012 M Mo <0.0040
0 B <0.012 M Au <0.0060 M Nd <0.0040

M Cd <0.0060 M Hf <0.0040 M Ni <0.016

O Ca <0.0015 M Ho <0.0010 Q0 Nb <0.0020
M Ce <0.010 M In <0.020 n Os

M Cs <0.00060 M Ir <0.010 M Pd <0.010

M Cr <0.010 0 Fe <0.0011 0O P <0.0026
M Co <0.0060 M La <0.0010 M Pt <0.0040
M Cu <0.012 M Pb <0.0060 0 K 0.00096
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL
QA:KSL nev.0s120208

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

Inorganic Ventures, Inc.

195 Lehigh Avenue  Suite 4 * Lakewood, NJ 08701

RoROEZOEREREREERIOR

Pr

Re
Rh
Rb
Ru

Sm

Sc
Se
Si
Ag
Na
Sr
S
Ta

<0.00060
<0.010
<0.0020
<0.0020
<0.0040
<0.0020
<0.020
<0.016
0.0077
<0.0040
0.00096
<0.0010
<0.025
<0.014

n - not checked for

Quality Assurance Manager

Te
Tb
T
Th
Tm
Sn
Ti
w
U
\%
Yb
Y

Zn
Zr

EOREEZERRIOREREIR

<0.060
<0.00060
<0.0020
<0.0020
<0.00080
0.00053
<0.10
<0.020
<0.0040
<0.0040
<0.0020
<0.080
0.00019
<0.010

s - solution standard element

152054"




@er‘tlfttate of Analysgig V

cusT‘dM GRADE SOLUTION 1000 pg/mL Lead in 0.35% HNO, (abs) 010146

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

Lot Number: T-PB02110 INDRSANIC LAEBS/RADCHEM LABS
DATE RECEIVED: ___LUBQ ________
Starting Material: Lead Nitrate DATE EXFIRED: ____ | /ol _Z; _____
Starting Material Purity: 99.995% DATE OFENED: wo/axjea_______
Starting Material Lot No: 22150 INORG: T3S T PD:__FSa®ST _

CERTIFIED CONCENTRATION: 1004 + 2 yg/mL

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

Certified Value (%) = Y x, Uncertainty () = 2“23 J32
n (n)‘li
(2} = mean x; = individual resutts n = number of measurements Y} S, = The summation of all significant

estimated errors.

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

Instrument Anelysis: 995 + 8 yg/mlL _
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 86% confidence interval. Both
methods were pared and sh d agreement within the stated uncertainties. This agreament 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$ 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 <0.040 M Dy <0.00060 M LI  <«0.0010 M Pr <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.020 M TI <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 ] Hg‘ <0.090 M Ru <0.00020 M Tm <0.000040
M B8 <0.0010 M Ge <0.00060 M Mo <0.00020 M Sm <«<0.00010 M Sn <0.00050
Q0 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 Q Ni <0.050 O Se <0.40 M W <0.0010

0 Ca <0.010" M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <«<0.00020
M Ce <0.00050 0 In <0.030 n Os i Na M <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00080 M Sr 0.00034 M Yb <0.00010
M Cr <0.00050 0 Fe <0.050 Q0 P <0.050 n S M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 M Ta <0.00070 M Zn <0.0020
M Cu <0.00060 s Pb n K M Zr 0.00120
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for 8 - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL (over)

QA:KSL nev.csrroams

Inorganic Ventures, Inc.

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

- EXPIRES
Orders: 800-669-6799 ¢ FAX (732) 901-1903 o ﬁ
Technical Support: 800-569-6799 iyiuud
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Certificate of Analygis

Iy “6RADE SOLUTION 1000 pg/mL Antimony in 0.7% HNO, (abs) / 3%
Catalog Number: CGSB1-1, CGSB1-2 and CGSB1-5

aric Acid

. T- INORGANIC LABS/RADCHEM LABS
Lot Number: T-SB02074 DATE RECEIVED: . 0alis /0. _
. - . DATE EXFIRED: 0”0V /0K
Starting Material: Antimony Metal ) JR— g A
Starting Material Purity: 99.995% DATE OFENED: ____( 03/1dl0>
Starting Material Lot No: E14H25 INORG: __2952 ___FO:_¥520eQ

CERTIFIED CONCENTRATION: 1003 + 2 pg/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 (x) = 2“25 b
n (n)1l2
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

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

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

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

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Fiitered 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 L <0.0010 M Pr <0.000030 n Te
s Sb M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M TI 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 © 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 0 Se <040 M W <0.0010
Q Ca <0.020 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce 0.0018 0O In <0.030 n Os M Ag <0.00020 M V  <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr 0.031 Q Fe <0.050 0 P <0.050 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.040 M Pt <0.00020 n S M 2Zn <0.0020
M Cu 0.0016 M Pb 0.0011 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): 1.019 g/mL

{over)

QA:KL nev.cs220208

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

Technical Support: 800-568-6799

o—
b2
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CUSTOM-GRADE SOLUTION 1000 pg/mL Selenium in 1.4% HNO, (abs)
Catalog Number: CGSE1-1, CGSE1-2 and CGSE1-5

Lot Number: T-SE01098

DATE RECEIVED: __08/ax/oa ______

. . . DATE EXPIRED: o3/or/acoa
Starting Material: Selenium Metal L T pga P ———

Starting Material Purity: 99.998% DATE OPENED:_____¢ OB/ {0
Starting Material Lot No: A09CO8 INORG: __ 3@S___P0:__FS30HY

CERTIFIED CONCENTRATION: 996 + 4 pug/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 )"
) n (n)uz
(x) = mean x; = individual results n = number of measurements 1S, = The summation of all significant

estimated errors.

Calculated Value: 1005 yg/ml
Method: Calculated, based on starting material.

Instrument Analysis: 996 * 4 pyg/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 pg/mi:

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.

RRRERIORERERREEREIO

Al <0.04' M Dy . <0.0006 M Li <0.001 M Pr <0.00003 M Te <0.003
Sb <0.00005 M Er <0.0005 M. Lu <0.00004 M Re <0.0001 M Tb <0.00003
As 0.004 M Eu <0.0003 M Mg <0.003" M Rh <0.0001 M TI <0.000%
Ba <0.001 M Gd <0.0001 M Mn 0.0008 M Rb 0.0002 M Th <0.0001
Be <0.00005 M Ga <0.0001 O Hg <0.02 M Ru <0.0002 M Tm <0.00004
Bi <0.00004 M Ge <0.0006 M Mo 0.0024 M Sm <0.0001 M Sn <0.0005
B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.006
Cd <0.0003 M Hf <0.0002 O Ni <0.05 s Se M W 0.0042
Ca <0.0t M Ho <0.00005 M Nb <0.03 0 Si <0.02 M U <0.0002
Ce <0.0005 M In <0.0001 n Os M Ag <0.0002 M Vv 0.0012
Cs <0.00003 M I <0.0005 M Pd <0.00056 O Na <0.09 M Yb <0.0001
Cr <0.0005 O Fe <0.05 0 P <005 M Sr <0.00005 M Y <0004
Co <0.0003 M La <0.00005 M Pt <0.0002 a S M Zn 0.0032
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 nev.c2280208

(over)

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

~ Orders: 800-669-6799 + FAX (732) 901-1903 Em;iﬂa

" Technical Support: 800-569-6799 1200
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Certificate of Analygis

CUSTOM-GRADE SOLUTION 1000 pg/mL Thallium in 0.5% HNO, (abs)
Catalog Number: CGTL1-1, CGTL1-2 and CGTL1-5

:-T-TLO1075 INORGANIC LABS/RADCHEM LAES
Lot Number .,T 010 O 1D, ____QLA_@_[Q} _______
DATE EXFIRED: ____qga/fov/aec

T e e S o Rces
arting Material Purity: ; b NOFG: rep EN
Starting Matenal Lot No: 59001 NORG: __ 2998 - ~ES07

CERTIFIED 'CONCENTRATION: 997 + 1pg/mL

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

Certlfled Value (%) = > x ; Uncertainty (+)} = 2|(z:s 232
n (n)112
(%) =-':mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

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

Instrument Analysis: 997 + 1 pg/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 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 <0.040 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 Re <0.00010 M Tb <0.000030
M As <0.061 0 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 s T
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be < 0.000050 M Ga <0.00010 O Hg i M Ru <0.00020 M Tm <0.000040
M Bi <0.060040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M  Sn 0.00060
O B <0.Q20 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd 0.00090 M Hf 0.0010 O Ni <0.050 0O Se <0.40 M W <0.0010
Q Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 o In i n Os M Ag <0.00020 M V <0.00020
M Cs 0.00010 M Ir <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.09050 0 Fe <0.050 o P i M Sr <0.000050 M Y <0.0040
M Co ' <0.00030 M La <0.600050 M Pt <0.00020 n S M 2Zn 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.03r4020n8" - _E—

{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite’4 « Lakewood, NJ 08701 ~ Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 9011903 o 'EF,F '
Technical Support: 800-569-6799 | . s000 .
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Pipette Calibrations
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SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log 010151

Balance #: _5_"L__ Thermometer#_ 2T diH20 Temperature (° C)
Epp;endorf # True Value (pL) 1% Reading (g) 2™ Reading (g) 3" Reading (g)
20 0.0199 ()a?% 0.0191
ADJ200-A 100 0.098 8 0.0201 0.03
Lab 24 200 0. 1966 | 0.1963 D.(46)
20 0.0203 0.020Y4 0.0202%
ADJ200-C 100 p.0992 | 0.0992 0.099>
lab 24 200 0199 0. 1458 0. 1996
20 0. 061949 0.0195 | 2099
ADJ200-D 100 0.0989 0., 0998 0.0 ¢
200 0. 1966 L0 0. 19¢8
< 20 o@Dl | 0.0202 | 0.0202
ADJ200-E 100 o040 | 0.p440 0099
= 200 0. 1484 Ji4406 0. 1988
g 20 0.0147 0.0194 | 0.0]9P
| ADJ200-G 100 0.0982 0.09%2 | 0.09¢0
Lab 29 200 0. 2004 0.199% | p.2001
20 .
3 ADJ200 100 B e
200 /
N 20 /
ADJ200 100 N7
200 A
ADJ200 100 VA
200 /
20 /
ADJ200 100 /
200 S~ —_—

4
Analyst: _ﬂ

Reviewed by:

Date: égé’/ﬂ 2 i

pate:___ OL/1G/0D

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

(Space provid'ed for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) '

SwR! — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # ] True Value (uL) | 1st Reading () | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) [% of True Value

Al AR
20 0.0199 0.0200 0.0197 0.020 99.33
ADJ200-A 100 0.0988 0.0987 0.0983 0.099 98.60
200 T. 1968 0.1958 0.1961 U.197 .
20 0.0203 0.0204 0.0202 0.020 101.50
ADJ200-C 100 0.0992 0.0992 0.0993 0.099 99.23
200 0.1996 0.1998 0.1996 0.200 99.83
20 0.0199 0.0195 0.0199 0.020 98.83
ADJ200-D 100 0.0989 0.0998 0.0996 0.099 99.43
200 0.1966 0.1960 0.1968 0.196 98.23
20 0.0201 0.0202 0.0202 0.020 100.83
ADJ200-E 100 0.0990 0.0990 0.0995 0.099 99.17
200 0.1934 0.1986 0.1988 0.199 99.30
20 0.0197 0.0199 0.0198 0.020 99.00
ADJ200-G 100 0.0982 0.0983 0.0980 0.098 98.17
200 0.2004 0.1993 0.2001 0.200 88.87 |
20 e —_ s ————
ADJ200 100
200 .
20 o
ADJ200 100
200 f
20 pd7IN
ADJ200 100 P
200 7
20 yrd
ADJ200 100 v
200
FRM-247a (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 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 y
SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet \)\h(ﬂ\(d
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) % of True Value
———— P ———————
100 0.0990 0.0991 0.0993 0.099 99.13
ADJ1000-C 500 0.4902 0.4991 0.4956 0.495 98.99
1000 0.9871 0.9832 0.9899 0.957 98.67
100 0.1002 0.1004 0.1009 0.101 100.50
ADJ1000-D 500 0.4996 0.4984 0.4991 0.499 99.81
1000 0.9505 0.9509 0.9871 —0.990 98.95
100 0.1002 0.1003 0.1002 0.100 100.23
ADJ1000-E 500 0.4956 0.4996 0.4987 0.498 99.59
1000 1.0034 1.0066 T.0051 1.005 100.50
100 0.1016 0.1009 0.1003 0.101 100.93
ADJ1000-F 500 0.4962 0.4899 0.4950 0.494 98.74
1000 0.9831 ~0.9885 0.9889 0.987 98.68 )
100 0.0987 0.1006 640063 (00 0.100 99.97
ADJ1000-G 500 0.4923 0.4940 0.4974 0.495 98.91
1000 0.9854 0.9875 0.9870 0.987 98.66
100 0.0931 0.0984 0.0987 0.098 98.40
ADJ1000-H 500 0.4906 0.4961 0.4904 0.492 98.47
1000 0.9926 0.9896 0.9507 0.991 99.10
100 '
ADJ1000 500 ] —
1000 —
100 M
ADJ1000 500 T7 sV’
1000 P Tju >
100 P
ADJ1000 500 L~
1000 o

FRM-247b (Rev 1/Sept 02) "

W

FRM-244 (Rev 2/Sept 02)



. Bodk/page: 03 0 7 2
SwRI Div. 01 - Inorganitc Laboratory Adjustable Pipette Verification Log 010154

Balance #: 5{‘]‘: Thermometer #: ﬁl-” diH20 Temperature (° C) Zz—

Eppendorf # True Value (pL) 1* Reading (g) 2™ Reading (g) 3" Reading (g)
100 0.09% 0.041 0.043
|- ADJ1000-C 500 04902 D.499 | 0.49<t
' 1000 DAaf7] 0.4¢32 | 04949
100 D.[1002 0. 100 | O.(009
ADJ1000-D 500 0.4M6 0. 4ay<F 0 499 |
1000 0.9905 | 0.9909 0.9¢11
100 0.1002 0.(003 0.1002
ADJ1000-E 500 0.4956 0.%996 O 4457
-Gl B 1000 1.0034 | ).006Le | 1005/
-g. 100 0./0l D./1009 01003
c. . ADJI000-F 500 04462 | 0.4899 | 04950
(= 1000 0953 048355 | £.9%%9
S 100 0.0981 | 0.1000 0. 100]
™ ADJ1000-G 500 0.9927%5 | D.4940 0. da%
| T ab20 1000 0.9954 | 0.9¢75 | 0.9870
-g_ 100 0. 09%1 00984 | 0.09%T
o ADJ;:OO-H 500 o,%g’g 00 6?;26 (o[ 0 #q oY
2 1000 0. . 4190
S Lab2¥ | o b %l_
ADJ1000 500 P
1000 ' e
00 - L
ADJ1000 500 -~ Wit~
1000 !
100 A
ADJ1000 500 ~
1000 ~—
Analyst; Q_% Yy ‘ Date: lf G / /=
Reviewed by: « M}u 7 Date: /1 [o~

FRM-244 (b) (Rev 2/Sept 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) v

Book/page:.

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet @
N,
Eppendorf# | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) [Avg Wt (g) % of True Value
500 0.5051 0.5025 050382 % 0.504 100.75
ADJ5000-C 2500 2.4899 2.4891 2.4886 2.489 99.57
5000 4.9966 29919 4.9902 4.993 99.86
500 0.5000 0.4999 0.4999 0.500 99.99
ADJ5000-G 2500 2.5167 2.5092 2.5161 2.514 100.56
5600 5.0550 50439 5.0527 5.051 101.01
500 0.4997 0.5001 0.4992 0.500 99.93
ADJ5000-H 2500 2.4889 2.4766 2.4980 2.488 99.51
5000 30463 50439 3.0399 5.04% 100.37
500 0.5034 0.5036 0.5010 0.503 100.53
ADJ5000-1 2500 24797 24890 2.4762 2.482 99.27
5000 5.0412 5.0089 5.0103 5.020 100.40
500 0.5009 0.5009 0.5001 0.501 100.13
ADJ5000-J 2500 2.4875 2.4871 2.4860 2.487 99.47
5000 5.0071 5.0010 5.0011 5.003 100.06
500 0.5094 0.5056 0.5099 0.508 101.66
ADJ5000-K 2500 2.4990 2.4957 2.4985 2.498 99.91
5000 5.0806 5.0209 5.0499 5.050 101.01
500 0.4 0.4963 0.4943 0.484 98.71
ADJS5000-L 2500 2.4677 2.4753 2.4666 2.470 98.79
50600 3.9674 —4.9790 3.9645 4.970 89.41
500
ADJ5000 2500
5000
500 L
ADJ5000 2500 ah
5000 ¥
500 ~10
ADJ5000 2500 P )
5000 L~
500 )
ADJ5000 2500 P
5000 <
FRM-247¢ (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log 01 0156
Balance #: & i Thermometer #: 5 27 l diH20 Temperature (° C) ZZ,

Book/page:

_Eppendorf # True Value (pL) ?‘ﬁadlng (g) 2" Reading (@) 3™ Reading (g)
L 500 0.505 | 0.502s | O.S03Z
*_ADJ5000-C 2500 2.4449 2. 4491 2. 4850
5000 dA9%e | 4.9419 4,9902
500 0.5000 0.449499 0.4999
ADJ5000-G 2500 2.5 2.5MA2 2.951pl
Lalp2g 5000 5.0550 50429 5.05277
500 0.4491 0.5001 | D.4492
ADJ5000-H 2500 2 44%9 2. 4166 2 0
Lakb 24 5000 S.04Lp | 5.0439 .0299
500 D.5034 05026 | 0.50[0
ADJ5000 2500 Z.4797 2.4940 2. 4702
'5. lob 2.8 5000 | S.04i2 | &.00%9 5.0/05
500 0, sS04 0.s009 0.500/
© [_ADJ5000 2500 2.4£75 | 2.4£71 | 2.4£60 |
= 5000 S.007 <.0010 S.0011
N 500 0.5094 | 0.505L | 0.5094,
| - ADJSOO;-% 2500 2.4490 éz:qqsc-{ ,22%‘{4 (5
Lalp 5000 5.0€0e 0201 9 .
2 oo e
ADJ5000-L " 2500 2. N .
8 _Lab 29 5000 4361F | HaTlo | 4.9bda”
500
0 ADJ5000 2500 - /
5000 /|
500 | /
ADJ5000 2500 /
5000 XY (>
500 i
ADJ5000 2500
5000 /
500
ADJ5000 2500
5000 —

HE E T I EEEEREEEEREEEERENRER&E & W

/
/
L
Analyst:_Qﬁm%%Ai pate:__ b/ /O
Reviewed by, _\ ) (14~ pate: __ 0Go/|Co /O,

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




02 047

Boo/k/page:

010157

SwRI — Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

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

)
S
\‘ pA
— Al )
v L
I /\
Q‘/f “SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
-
!, Eppendorf # True Value (uL) 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) % of True Value
20 0.0201 0.0200 0.0201 0.020 100.33
ADJ200-A 100 00996 0.1009 0.0992 0.100 99.90
200 0.2018 0.2009 0.2000 0.201 100.45

20 0.0202 0.0201 0.0201 0.020 100.67

ADJ200-C 100 0.0994 0.0997 0.0993 0.099 99.47
200 0.1989 0.1998 0.1988 0.199 99.58

20 0.0201 0.0204 0.0202 0.020 101.17

ADJ200-D 100 0.0994 0.0990 0.0994 0.099 99.27
200 0.1990 0.1992 0.1992 0.199 99.57

20 0.0202 0.0204 0.0200 0.020 101.00

ADJ200-E 100 0.0998 0.1001 0.0997 0.100 99.87
200 0.2008 0.2003 0.1996 0.200 100.12

20 0.0204 0.0202 0.0198 0.020 100.67

ADJ200-G 100 0.0998 0.0989 0.0992 0.099 99.30
200 0.1994 0.1990 0.1983 0.199 99.45

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 0 1 O 1 5 8
Balance #: /‘9 Thermometer #: 6’ 0// diH20 Temperature (C) _:Q[___
Eppendorf # True Value (pL) | 1*' Reading (g) | 2" Reading (g) | 3™ Reading (g)
20 L, 050 L 0260 iy
ADJ200-A 100 . 0990 ECY L0572
200 L 2e/% = IaA . 00O
20
ADJ200-B 100 QT ¢ckE Sevvice
200
20 L 020 020/ iy
ADJ200-C 100 0994 (9971 (993
200 . 1754 _199% A%
.i 20 _oaed cacy LL20
ADJ200-D 100 0594 OG90 097y
(- 200 . 199¢ 199 7T
< 20 L0203 ooy ,0I€T
| ADJ200-E 100 994 oot (597
200 200K 203 197
-i 20 . D2ey 02C2 £19%
ADJ200-G 100 079¢ Wi, 097 A
o 200 . 94 _/9C . 19§ 3
N
20
ADJ200 100 ——
: 200 N~
20 P 03 L’)
ADJ200 100 N
200
20 &
ADJ20 100 —
h 200 T
R - ,\
Analyst: Q_{&(W iy Date: “2-'-¢ >
. Reviewed by: 4%%& ML‘W Date: __3 /{7/@
N4
. FRM-244 (a) (Rev 2/Sept 02)
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SwRI — Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

~
AV (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet)
o U

o \E[J)

~ J ’f‘7

)

AW

SwR! — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # ] True Value (uL) } 1st Reading (g) 2nd Reading (g) | 3rd Reading (9) Avg Wt (g) % of True Value

100 0.0991 0.0999 0.0998 0.100 99.60

ADJ1000-C 500 0.4994 0.4988 0.4991 0.499 99.82
1000 1.0066 1.0012 1.0065 1.005 100.48

100 0.1000 0.0990 0.0993 0.099 99.43

ADJ1000-D 500 0.4987 0.4988 0.4981 0.499 99.71
1000 0.9940 0.9939 0.9921 0.993 99.33

100 0.0981 0.0991 0.0986 0.099 98.60

ADJ1000-E 500 0.4958 0.4949 0.4955 0.495 99.08
1000 1.0026 0.9982 0.9987 1.000 99.98

100 0.0982 0.0992 0.0989 0.099 98.77

ADJ1000-F 500 0.4939 04947 0.4918 0.493 98.69
1000 0.9946 09972 1.0002 0.997 99.73
100 0.1016 0.1018 0.1017 0.102 101.70
ADJ1000-G 500 0.5013 0.5013 0.4978 0.500 100.03
1000 1.0002 1.0001 1.0127 1.004 100.43
100 0.1008 0.1003 0.1006 0.101 100.57

ADJ1000-H 500 0.4987 0.49%94 0.4991 0.499 99.81
1.0060 0.9998 1.0019 1.003 100.26

FRM-247b (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log 010160

Balance #: _/_['__ Thermometer #: ﬂ/f__ diH20 Temperature (C) Py
Eppendorf # True Value (L) | 1* Reading (g) 2" Reading (g) | 3" Reading (g)
100 . 0991 L09% 0928
ADJ1000-C 500 46494 L JG5% , 459/
1000 /-000 L / 0O 2 /. 00LS |
100 .Jjcee 990 0993
ADJ1000-D 500 4957 it 4951
1000 940 .99 39 9921
100 095! (541 L0985
ADJ1000-E 500 Yq5% . JGy4g . 495%8”
1000 /. Q036 95¢ 2 . 9957
.i 100 , 0952 0992 0959
o ADJ1000-F 500 919 4G477 sl
— 1000 TG94l 9972 /.©000]
o 100 ik Y /ol 7
A ADJ1000-G 500 350173 Rl 4178
| 1000- /. 0CO 2 /. cool /.12
'i 100 jolk Jec3 /006
ADJ1000-H 500 H49¢7 JG9Y L5591
S 1000 /. 0300 _999% /. 6er 9
100 \ .
Al ADJ1000 500 I
1000 N EZ
. 100 -
ADJ1000 500 _— ¢
1000 ~_
100 \\
ADJ1000 500 T S
1000

l\}t}Té" %mﬂws‘“(ﬂzjw‘q{/
3-17-63 }s

2 12
Analyst: Date: >~ / 7 T 2
Reviewed b ) Date: 3/ { 7,/ ad3

FRM-244 (b) (Rev 2/Sept 02)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

4&*

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

\D
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A
7

Q%j

4

\

n
A /

i
[

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

@

Eppendorf# | True Value (uL) | 1st Reading (g) | 2nd Reading (g) ] 3rd Reading (_g)_ Avg Wt (g) | % of True Value
500 0.5061 0.5047 0.5052 0.505 101.07
ADJ5000-C 2500 2.5100 2.5184 2.5030 2.510 100.42
5000 4.9989 5.0148 5.0186 5.011 100.22
500
ADJ5000-E 2500 OUT OF ORDER
5000
500
ADJ5000-F 2500 OuUT OF ORDER
5000
500 0.5040 0.5049 0.5056 0.505 100.97
ADJ5000-G 2500 2.5098 2.5074 2.5093 2.509 100.35
5000 5.0521 5.0329 5.0210 5.035 100.71
500 0.5042 0.5031 0.5038 0.504 100.74
ADJ5000-H 2500 2.5372 2.5326 2.5179 2.529 101.17
5000 5.0511 5.0354 5.0401 5.042 100.84
500 0.5034 0.5051 0.5044 0.504 100.86
ADJ5000-1 2500 2.4987 2.5052 2.5034 2.502 100.10
5000 5.0115 5.0141 5.0092 5.012 100.23
500 0.4972 0.4983 0.4992 0.498 99.65
ADJ5000-J 2500 2.4989 2.5011 2.4966 2.499 99.95
5000 4.9982 49974 4.9847 4.993 99.87
500 0.5032 0.5018 0.5036 0.503 100.57
ADJ5000-K 2500 2.5014 2.5031 2.5000 2.502 100.06
5000 50101 5.0076 5.0260 5.015 100.29
500 0.5000 0.5031 0.4983 0.500 100.09
ADJ5000-L. 2500 2.4981 2.5060 2.5016 2.502 100.08
5000 5.0414 5.0296 5.0136 5.028 - 100.56
500
ADJ5000 2500
5000
500
ADJ5000 2500
5000

FRM-247¢c (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log 010 162 E
Balance #: [ !2 Thermometer #: ("gf ) { ] diH20 Temperature (C) ‘;2 | }
Eppendorf # True Value (iL) | 1° Reading (g) | 2™ Reading (g) | 3" Reading (g) '
500 L SCel SeY3 Y539, ;
ADJ5000-C 2500 J.6C100 S Sy ed 2.58C30
5000 4. 7949 5. 014 $-0186 !
500 ‘
ADJ5000-E 2500 pL T oF <cviice
5000
500 ,
ADJ5000-F 2500 2T e SEVVCE
5000 ;
500 . 5040 s¢99 LSS ‘
_ ADJ5000-G 2500 2. s09Y < 4074 | 3.5093
.i 5000 < 0sal 0329 <. 02)0
500 5042 . 501 , S03%
Q ADJ5000-H 2500 3.v372 2. 55, 2. 5179
(= 5000 <. oSl S.0354 s.odel
74 500 Y , scs | 5044
| ADJ5000-1 2500 . 49%7 5052 D 5034
5000 5. 01 SIL] S 0092
-.i 500 4973 . 49§ 3 L4992,
ADJ5000-J 2500 9 4489 501 DA
(= 5000 4. 99¢2 4. 9474 it. 7547
8 500 L5052 S5C/8 536
ADJ5000-K 2500 . 50/ o Se31 . S pCo
5000 < olp! <. 007 ST 020
500 . SECO SO . Ja¥3
ADJ5000-L 2500 J. 49§l ) N0EO o2- 5CIL
5000 S 0414 5. 029, <. 0136
500
ADJ5000 2500 e
5000 AR EEE IS
500 D
ADJ5000 2500 — A
5000 T~
OTE (gt /se{mﬂ@ 3403, etk on
51103 Geo '
& {
Analyst: Date: 5-17-073
Reviewed by: Date: 3 (7 /02>

FRM-244 (c) (Rev 2/Sept 02)
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SwRI — Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log

(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet)
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SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet \&Y\K{U
0
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g)| 3rd Reading (g)] Avg Wt (g) | % of True Value d
Lab30 1000 10198 [ 1.0199 10106 | 1.02 101.67
TMA1 1000 0.9941 0.9956 0.9959 1.00 99.52
TMA2 1000 1.0150 1.0081 1.0102 1.01 101.11 ..
TMA3 1000 1.0069 f— 1.0055 —0.9982 1.00 100.35 2
TMA6 1000 1.0163 — 1.0101 1.0062 1.01 101.09 '
TMB1 900 0.9057 0.8988 0.8997 0.90 100.16
TMC1 800 0.7999 0.8001 0.8000 0.80 100.00
TMDD1 750 0.7475 0.7531 0.7511 0.75 100.08
TMD1 700 0.6928 0.6944 0.6960 0.69 99.20
TMD2 700 0.7073 0.7059 0.7081 0.71 101.01
TME1 600 0.6020 0.5982 0.5991 0.60 99.96
TMF2 500 0.4995 0.5002 0.5001 0.50 99.99
TMES 500
ICF1 500 0.5048 0.5056 0.5030 0.50 100.89
L30-500 500 0.4988 0.5013 0.5031 0.50 100.21
TMG3 400 0.4050 " 0.3962 0.3981 0.40 99.94
TMH1 300 0.3022 0.3019 0.3019 0.30 100.67
TMH2 300 0.2975 0.3001 0.2991 0.30 99.63
TMJ1 250 0.2482 0.2484 0.2491 0.25 99.43
TMJ2 250 0.2488 0.2497 0.2499 0.25 99.79
TMJ3 250 0.2509 0.2513 0.2508 0.25 100.40
TMK2 200 0.2018 0.2008 0.2016 0.20 100.70
TML1 150 0.1494 0.1495 0.1498 0.15 99.71 «
TMM1 120 | 0.1201 0.1204 0.1204 0.12 100.25 -
TMN3 100 0.0990 0.0990 0.0990 0.10 99.00
ICN1 100 0.1013 0.0999 0.0998 0.10 100.33
T™MQ1 80 0.0802 0.0801 0.0801 0.08 100.17
TMR1 70
TMS1 60
LAB-30A 50 0.0499 0.0498 0.0494 0.05 99.40
TMU1 40 0.0396 0.0399 0.0398 0.04 90.42
TMU2 40 0.0400 0.0401 0.0401 0.04 100.17
TMV1 30 0.0298 0.0299 0.0299 0.03 99.56
L30-20 20 0.0199 0.0200 0.0200 0.02 99.83
TMWA 25 0.0248 0.0249 0.0250 0.02 99.60
TMYA 15 0.0149 0.0150 0.0149 0.01 99.56

FRM-246 (Rev 1/Mar 03)

FRM-243-a (Rev 3/Mar 03)
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SwRI - Div.. 01, inorganic' Labs* Fixed:Volume:Pipette Verification Log
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FRM-243b (Rev 3/Mar 03)

Balanée # /b &2 Thermometer #: é-—(} 2Y0) diH20 Temperature (°C):

Ep pendorf # True Value (pL) 1st Reading (g) 2nd Reading (g) 3rd Reading (g)
Lab30 ~.1000 [. 098 [.2(22 /78 Z/OC’
TMA1 1000 0.994 0.9956 £0.9959

T TMA2 1000 L0150 /. 00®(_ /- 0/02
TMA3 1000 /00069 [ 0055 0-99£82

T TMA6 __ 1000 /- 0163 1010/ /0062
TMB1 900 0.905 7 0.%99¢ 0. 3997
TMC1 800 . 0. 7991 0.800]/ 0.%000

TMDD1 750 0.7475_ 0.153] 0.7511
TMD1 700 0.6928% 0.694Y 0.6960
TMD2 700 0. 7073 0.7059 0. 72081
TME1 600 0. 020 0. 5982 | 0.599/(
TMF2 500 0.4995 0.5002 | 0.500/

~ TMF5 500 N7 4 - .
ICF1 500 0. 504¢ 0.P056 0.6030

L30-500 500 DHI8K 0.50/3 0.503/
TMG3 400 0. 4050 0.3962 0.29
TMH1 300 0.3022 ,30 0.2019
TMH2 300 3 02975 O / 0.294/
TMJ1 250 02482 0. 2484 0.2491(
TMJ2 250 0.24948 0.2497 0,2499
TMJ3 250 0- 2509 6. 26(3 0.2508
TMK2 200 0. 20/ 0.2008 0. 2916
TML1 150 0. 91494 0. 1495 0. 1498
TMMT 120 0.120| 0. 12,04 0. 1204
TMN3 100 _0.09490 - 0.0790 0.0990
ICN1 100 0. /013 _0.0999 0.0998
mg} 1733 - 0.0802 0.080 ( 0.080 1

N N 1a [ i
T™MSA 60 =7 A s

LAB-30A 50 0-0%99 0.049% 0. 0% 7%
TMU1 40 0.0290 0. 0399 0.0298
TMU2 40 D040 0.0%0/( 0.0 40/
TMV1 30 . W% 0.0+49296| 0.026099 ion.0260%9
L30-20 20 "1 9.0199 0.0200 0. 0200
TMW1 25 0. 0.24% 0.0249 2.0250
TMY1 15 0.0(49 0.-0150 0. 0147

Analyst: MM’HM‘L——— Date: 6_,—/ 5’0/ 02)

Reviewed by: ' Date: _%_/L(Q_bj__
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log
(Space providbd for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) i
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SwRI - Div. 01, Inorganic Laboratory Adjustéble Pipette Verification Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) % of True Value
20 0.0199 0.0200 0.0197 - 0.020 99.33
. ADJ200-A 100 0.0988 0.0987 0.0983 0.099 98.60
200 0.1966 U.1968 0.1961 0197 .
20 0.0203 0.0204 0.0202 0.020 101.50
ADJ200-C 100 0.0992 0.0992 0.0993 0.099 99.23
200 0.1996 0.1998 0.1996 0.200 99.83
20 0.0199 0.0195 0.0199 0.020 98.83
ADJ200-D 100 0.0989 0.0998 0.0996 { 0.099 99.43
200 0.1966 0.1960. 0.1968 © 0.196 98.23
20 0.0201 0.0202 0.0202 0.020 100.83
ADJ200-E 100 0.0990 0.0990 0.0995 0.099 99.17
200 0.1984 0.1986 0.1988 0.199 99.30
: 20 0.0197 0.0199 0.0198 0.020 99.00
ADJ200-G 100 0.0982 0.0983 0.0980 0.098 98.17
. 200 0.2004 0.1993 0.200t 0.200 99.97
20 ‘ﬂ: ——
ADJ200 100
200 —=
20 Py P =
ADJ200 100 ' N
200 ) L 28
20 Pl
ADJ200 100 i
200 7
20 rd
ADJ200 100 s
200 -
FRM-247a (Rev 2/Mar 03)
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‘Book/page:
SwRI Div. 01 — Inorganic Laboratary Adjustable Pipette Verificationlog ()1(166
Balance #: 3 f-_E Thermometer #_ 22T { diH20 Temperature (* C)
prendorf # True Value (pL) | 1* Reading (g) | 2" Reading (g) 3" Reading (g)
20 00199 | 0.0 0.0191
ADJ200-A 100 0.098 % 0.0201 D.OR% |
Lab 24 200 N6 | 0.196% D.(Qe]
20 0.0202 | 0.0204 | 0.0202
ADJ200-C 100 0.0992 | 0.0992 0.099>
Lab 2% 200 0199 0.1493% 0.1996 |
20 0.0199 | 0.0M95 | 2089
ADJ200-D 100 0. l)‘é z_‘)é— 0.099% | 0.6949 6
200 /M 0. [ﬁ é’X
'5'1. 20 PO | O 0%5 2-| 0o
ADJ200-E 100 o099 | 0.0940 0:.099
= 200 0. 1484 01956 0. 1988
8 20 0.0197 | - 0.0194 | 0.0]9P
| ADJ200-G 100 0.0982 0.09%2 | 0.09¢0
ok, 29 200 0.2004 0.199% | 20,2001 |
20 — —
.i ADJ200 100 pd
o 200 P d
N 20 /
ADJ200 100 L
200 i, V’
20 ALY
ADJ200 100 s
200 / f
20 / L:
ADJ200 100 / !
200 ~ ‘1 p—

.

MG s s o

Reviewed by:

v

FRM-244 (a) (Rev 3/Mar 03
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Bookdpage:-. 03 071
| SwRI — Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

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

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet \)\g ‘0 (J :
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) [% of True Value
D.19) 3 onC Sacnoi9) g
100 0.0990 0.0991 0.0993 0.099 99.13
ADJ1000-C 500 0.4902 0.4991 0‘4936 0.495 98.99
1000 09871 0.9832 — 0.9899 0.987 98.67
100 0.1002 0.1004 0.1009 0.101 100.50
ADJ1000-D 500 0.499% 0.4984 0.4991 0.499 99.81
1000 09905 0.9509 0.9871 0.990 98.95
100 0.1002 0.1003 0.1002 0.100 100.23
ADJ1000-E 500 0.4956 0.4996 0.4987 0.498 99.59
1000 1.0034 1.0066 1.0051 1.005 100.50
100 0.1016 0.1009 0.1003 0.101 100.93
ADJ1000-F 500 0.4962 0.4899 0.4950 0.494 98.74
1000 0.9831 0.9885 0.9889 0.987 98.68
100 0.0987 0.1006 81006 Ioo 0.100 99.97
ADJ1000-G 500 0.4923 0.4940 0.4974 0.495 98.91
1000 0.9854 0.9875 0.9870 0.987 98.66
100 0.0981 0.0984 0.0987 0.098 98.40
ADJ1000-H 500 0.4906 0.4961 0.4904 0.492 98.47
» 7000 09926 0.9896 0.9907 0.991 59.10
100
ADJ1000 500 — =
1000 a
100 1 } D
ADJ1000 500 A7 1%V
1000 — ' 2§
100 4
ADJ1000 500 L~
7000 s

] FRM-247b (Rev 1/Sept 02) "

Ve

FRM-244 (Rev 2/Sept 02) .



1

. B
L3

FRM-244 (b) (Rev 2/Sept 02)

Book/page: 03 07 2
SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log 01 016 8
Balance #: 5‘_“: Thermometer #: él_” diH20 Temperature (° C) Zz—
Eppendorf # True Value (L) | 1" Reading (g) | 2™ Reading (g) | 3" Reading (g)
100 D«D‘VID 0.0%' 0. O%
| _ADJ1000-C 500 04902 0.4941 0. 44s%
' 1000 H0.A4ag71 0.98322 04%44
100 D.[002 0.1004 | 0D.{009
ADJ1000-D 500 0.6 0. uas4 0 499 |
1000 049905 | 0.9909 | 049¢1 |
100 0.1002 | 0.1003 | 0.1002
_ADJ1000-E 500 0.44S06 0.4996 o .4ah?
'5. 00 B 1000 1.0034 | ).006L .S/
100 1 0./0lb .00 |0l
¢ . ADJ1000-F 500 - 0.4962 0.4899 N4H95D
= 1000 0983 04585 | ©.9%%9
— 100 0.0961 | 0100 | 0.1001
ADJ1000-G 500 0.492% D.4940 - | 0.497%
| I ab 20 1000 0.9954 | 0.9¥75 | 0.9870
.g. 100 1 0. 0941 00984 | 0.09%1
e B A S . 7 A 5 PR .
2 1000 | 0. , )
‘c_ 100 ' %1—'
| ADJ1000 500 | e
1000 | B i
100 - -~ N /A
ADJ1000 500 - % V-
1000 ol
100 A
ADJ1000 500 ~
1000 —
Analyst: X’ Date: Ll G / y &
Reviewed by: '\ M,w Date: o /1Ca '/0-5
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) v
P 617
SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet \)$ \\02
Eppendorf# | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) % of True Value
500 0.5051 0.5025 0.503¢ & 0.504 100.75
ADJ5000-C 2500 2.4899 2.4891 2.4886 2.489 99.57
5000 4.9966 4.9919 4.9902 4993 99.86
500 0.5000 0.4999 0.4999 0.500 99.99
ADJ5000-G 2500 2.5167 2.5092 2.5161 2.514 100.56
5000 50550 50439 5.0527 5.051 101.01
500 0.4997 0.5001 0.4992 0.500 99.93
ADJ5000-H 2500 24889 2.4766 2.4980 2.488 99 51
5000 30468 30439 50399 5.044 100,87
500 0.5034 0.5036 0.5010 0.503 100.53
ADJ5000-1 2500 24797 24890 2.4762 2.482 99.27
5000 5.0412 5.0080 50105 5.020 100.40
500 0.5009 0.5009 0.5001 0.501 100.13
ADJ5000-J 2500 2.4875 2.4871 2.4860 2.487 99.47
5000 5.0071 5.0010 5.0011 5.003 100.06
500 0.5004 0.5056 0.5099 0.508 101.66
ADJ5000-K 2500 2.4990 2.4957 2.4985 2.498 99.91
5000 5.0806 5.0209 5.0499 5.050 101.01
500 0.420090 0.4963 0.4943 0.454 98.71
ADJ5000-L 2500 2.4677 2.4753 2.4666 2.470 98.79
' 5000 49674 4.9790 49645 4970 99.41
500
ADJ5000 2500
5000
500 L
ADJ5000 2500 )
5000 )
500 i’
ADJ5000 2500 -~ )
5000 L~
500 ~
ADJ5000 2500 d
5000 < -

FRM-247¢ (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)




_l Book/page: 03 1 24
' SwRI Div. 01 — Inorganic Laboratory Adjustable Pipette Verification Log 010170
Balanfe #: ?2 ﬁ_f Thermometer #; 5 27 l diH20 Temperature (° C) ZZ,
' Eppendorf # True Value (pL) 1" Reading (g) | 2" Reading (g) | 3" Reading (g)
L 500 0.505 | 0.5025 | 0.S03Z
. ' ADJ5000-C 2500 2 ¢44439 24491 24886
5000 4a9%e | 4.9419 44,9902 |
500 0. 5000 0.49499 0.494949
' ADJ5000-G 2500 2.5161 2.6M2 2510l
Lalp2g 5000 55,0550 50434 5.0627
' 500 0.4491 0.500 | D.4992
ADJ5000-H 2500 2.44%9 2,466 _g‘ﬂw_
o Lab 24 5000 5.04ep | 5.0439 .0299
. 500 D.5024 0.50%6 | 0.50[0
ADJ5000-1 2500 Z.4791 2.4990 2. 4702 |
-i [ab 2.8 5000 5.0412. | &.00%9 5.0/05
. 500 0. S04 0. g 0.500]
o ADJ5000-J 2500 2.4£15 2.4£71 2.4¢60
| 8 5000 5. 007t S.0010 5.0011
ln 500 0‘ 04 ‘.0.52)5?@ 04509
~ ADJ5000K _ 2500 2.4190 2.495 2% 44
i | T T4l 20 00 | 5 0g00 | 5.0203 4bP5 .04
< 500 0.4a20 | pudbs | 0 42
ADJ5000-L 2500 24611 L2452 2.4
I | 1A a0 144619 | 4970 1 4.9
500 : —
. 0 ADJ5000 2500 /
5000 /|
500 /
. ADJ5000 2500 . _ /
5000 N5
500 . . Al
. ADJ5000 2500 - ’
5000 /
l 500 - /
ADJ5000 2500 . /
. 5000 Z— —
' Malyst:Q%m‘M.M ete:__ & /b [0
l Reviewed by: AQL«/ M L~ Date: OCq/lCa/ o
' FRM-244 (c) (Rev 3/Mar 03)
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Balance Calibrations



Southwest Research Institute

Division 01
BALANCE VERIFICATION LOG
BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
16 28 P37987 0.0005
Date Std Wt (g) Recorded Wt (g) Operator Fw: 949-3606 216
5/z2\/02 Z.0000 2.0000 N "
G/OL (65 2.0000 2.0000 208 ]
blo2/02 2..0000 2.0000 wd n
e/03/03 2., D000 2.0000 LW I
A LT3 2.0600 2 .0000 Je 0y
| 20000 | 2000 | W &
| 6/L/03 2.0000 2.0000 uo n
/210> Z.0000 Z. 0000 (AL h
7Y s V/0 22 20000 | 2.0000 \ (s
(10> 2 1000 /. 9999 -
If balance is out of limits, clean the balance and re-calibrate using Class "S" éefghts.

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

~_.>é L6 -0

DIPE. oy N T T

Page #___ 23

FRM-112 (Rev 1/Dec 99)
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-
Southwest Research Institute
Division 01
\ BALANCE VERIFICATION LOG
BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
19 28 0068597 20.05 '

Date Std Wt (g) Recorded Wt (g) Operator

olpz/o% 2w 1000 10,00 W) on:99TC0 b2k L | .
&/03/0% /0. 0p 10. 00 ) 1 ‘«

3 /0-00 /0.00 N 2y {

L15/03 [0-00 £0-00 Mtg) " ?
6lb/0> [0.00 10,00 '* 1

| 6/7/02 10,00 (D.00 (M 0 *
/4 /03 ___10.00 (0.00 ﬁﬁf I - ;

(p-/0-072 /0. 0V 10.00 -
k11072 /000 [D-00 T2 ~ s
[12/03 10.00 10.00 “nwJ "
If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 3
If balance is still out of limits, place a "DO NOT USE" sign on it and call.(x5896) for sepyice. :
Page #__ 19 l 6-l6 0>
FRM-112 (Rev 1/Dec 99) ’> ,
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Southwest Research Institute
Division 01
BALANCE VERIFICATION LOG
BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
34 28 1116031935 +0.0005
Date Std Wt (g) | Recorded Wt (g) Operator
Z.0000 2..0000 V) 1 99-J05 26~
D2 2..0000 2.0001 U AN
b/p2/03 2.0000 210000 U d
| _2.0000 2.0000 wa) 1
¢ /7 /03 _2.0000 2. ooo0 g/ T
e/5/03 2.0000 2.0000 | N |
. 2.0000 AA) L
/10> 2,0000 2.0000 7e) "
@{ﬁ /03 2.0000 B )
| @ oiC-0% 2 0000 3-0001 Sled s
If balance is out of limits, clean the balance and re-calibrate using Class "S" wéights.
If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.
Page #__ 25 ‘B ¢ -lc o>
FRM-112 (Rev 1/Dec 99)
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Southwest Research Institute

010175

Division 01
BALANCE VERIFICATION LOG
BALANCE # LAB #: SERIAL #: TOLERANCE: COMMENTS:
34 28 1116031935 20.0005
Date Std Wt (2) | Recorded Wt  (g) Qperator
31003 _J0po0 S.0000 oF SV: 9655052445
1505 Z cooe .2% G %)J <
303 20000 Z.0000 A -
3/(7 /63 Z.0000 s ) Wy h
2y 3 -0000 2.00p | §~4) ~
2/14 /0% Z.0000 2.0000 A "
7N 2.0000 _2.0000 ) 1
3/21/03 2.000p z 000 W\k}) 1
3 20000 0000 A, 1!
?;,/it(-’@;’ 20000 20009 o ~

If balance is out of limits, clean the balance and re-calibrate u
If balance is still out of limits, place a "DO NOT USE" sign o

 ———————— o

Page # _ 19

FRM-112 (Rev 1/Dec 99)

sing Class "S" weights.
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Southwest Research Institute

Division 01
BALANCE VERIFICATION LOG
BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
34 28 1116031935 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator
/ol /05 Z.0000 2..0000 (D 1 99-T08526- 19"
D3 2..0000 2.000 1 U "
olp2/03 2.0000 2.0000 7] d
2.0600 2.0000 wy 1
e /Y/03 2-0000 2. oo /4 I
e/5/p3 2.0000 2. 0000 N K
| 6/L/03 2.0000 2.0000 A L
G/1)0> 2,000 20000 ) N
| 2.0000 | 20000 2O b
G-1C-C> 2 0000 S-00c1 e o

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

Page #__ 25 Byé (16 ©>

FRM-112 (Rev 1/Dec 99)
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DI Water Verification



D.I. WATER SYSTEM NOTEBOOK 01 025
| METALS LAB # 010178
SOUTHWEST RESEARCH INSTITUTE

SET PT./ CALL FOR

READING QCLT. Service LT. USAGE
DATE INITIALS M OHMS) Green=0K Green=0K {(GALS) COMMENTS
MR 0 0 e v 149%50.0 1 3. 06 ¢4
SR | D ) o — 1999219 AL,
S/a/i3 ;} g e L lyg9/3.3 | B:08 07,
s/l 1§.0_ v — Y930 | £0/n
57 D% /50 [l — Vg6l | 696 m,
31 D €40 v e 499604 | S1NS 0.4,
s/is /4 £ 9 — — 4022 | Lo sm
S uls3 ’DZ /8.0 — —  124.) 0!
/£ 2 el L
' zﬁ,ﬂ o x//
5.0 ‘
iz L%ﬁmm@;:%
DA 1§90 1 w4
V4 k) [y [
IZ% &4 [y [ .
)§.0 s o
JR. 0 — WL
é% /§Y [ ’Q%w
1£.0 - L
[§. — — , 26 ).
| /.0 — — \s090. 4 £e6pm.
)4 ). d v <93t oy oom
/K2 o ' S/ £.3 | /096 Pp.
/€. [ B3t 15130 sm
Ve b/ Si4€o.m .
e ?Dﬁlg v ¥ I
. Yn
52 2 2osd 11/ 1

FRM-196 (Rev 0/Apr 01)



D.I. WATER SYSTEM NOTEBOOK 01 025

FRM-196 (Rev 0/Apr 01)

METALS LAB # 010179
SOUTHWEST RESEARCH INSTITUTE
SET PT. CALL FOR
READING QCLT. Service LT. USAGE
DATE INITIALS (M OHMS) Green=0K | Green=0K (GALS) COMMENTS
K. L —  |49k90.0 [ Y 0C 4on
/€0 L — 1499249 YIS
150 v | oo Vye5/33 | D007,
8.2 L e YW/ KT YP
/£.0 — el [T XY IS
/S0 v e 99604 | B 0.m.
/&9 e v 499132 | Loy
/8.0 — e lw3g) | ¢oCym
8.0 — L Ismwdy | D 2.n,
I£ e e lsm3%.f | 953 o
zk.d o // Sw50.9 LS9 A
£.0 L . 1752 pm
@:WIW |5/29/0% — —
80 | — L Dswwa By
K¥) [V e $0084, 0 : L
& L Pt b/ ke PR mﬁe
180 L [ 5900 4.6 | 4690 Pom, »
ko, P Wi So/ﬂ_’% RRYIW 2
(£ [ ‘wllw 503G, 6 0o U S Fbee bnlled
1£.0 v o V50403 Vsakophnoge dockihine lifoin,
/1§.¢ — — 20890 14360 m
/d,‘) Vel — fglg0| z d m-.
/. ¢ e - Sp3-+F g A
15 o — @83 1/0i06yp
/€ L — _ |%325% S%m
1§ - e oR&e | sivdpm.
[R.4 o s 50511 6o m
£ L e S0apl.§ L 3o , |
Ko | i~ v @éim__um._umﬁiuﬁ
1/4
(o y .M.
u L >4 ‘h/ L //LZ
AN YA L£u0 vV SAFO0 [ 333 pm.
5Y Y2 1€.0 v [ sbSA 1 640 pan.
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