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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010002 

Prep Blank 
Lab Control 

True Value 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Task Order: 05 12 19-5 

Method: ICP SW846 6010B 

PB W-M20H 1 4 S O  4 . 5 0  
LCS W-M20H 1 99.4 98.0 

--- 100 100 

Client: Division 20 

Date Received 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Spike result 
Spike added 
Recnverv 

I I Samde ID Result (men) I Result (mi&) 
Lab I Sodium 

27 1245 103 105 
100 100 

----- 103% 103% 
C0nd.A-150°C 12/12/05 
C0nd.A- 1 80°C 1211 3/05 
C0nd.A-210°C 12/15/05 
C0nd.A-230°C 12/15/05 

I I 99.4% I 98.0% Recovery --- 
C0nd.A-130°C 12/9/05 I 27 1245 <1 s o  2.35 I 

271246 -4.50 4 . 5 0  
27 1247 3.64 4.09 
271248 13.2 20.4 
27 1249 27.3 23.9 

Duplicate result I 27 1245 I <1.50 I 2.64 
RPD 0.00% 11.6% 

Reporting Limit: 1.50 mg/L 1.50 mgL 
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SOUTHWEST RESEARCH INSTITUTE 

Client ID 
Prep Blank 
Lab Control 

True Value 

SAMPLE ANALYSIS DATA SHEET 010003 

Sample ID Result (mgKg) Result (mg/Kg) 
PB W-M 19E2 <30.0 C30.0 

LCSW-M19E2 1960 1950 ---- 2000 2000 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Solid 

Task Order: 05 12 19-5 

Method: ICP SW846 60 1 OB 

Sol.A-23O0C 12/15/05 
Duplicate result 
RPD 
SDike result 

Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

271250 154000 170000 
271250 152000 173000 
_I 1.31% 1.75% 

271250 157000 169000 

I I Lab I Potassium I Sodium I 

____ 

I I 1905 I 1905 Spike added _____ 
Recoverv ----- 157% -52.5% 

Reporting Limit: 30.0 mg/Kg 30.0 mg/Kg 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010004 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 271245 

Method: IC - EPA 300 

Sample ID 
I C0nd.A- 130°C 12/9/05 1 
Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.0 1.322 

SRR. 28420 

Task Order: 051219-5 

Page 1 of 15 
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SOUTHWEST RESEARCH ZNSTZTUTE 

Analysis 
Bromide 

DUPLICATE SUMMARY 010005 

Sample Result Duplicate Result 
(me/L) (ma) RPD 
<o. 1 <o. 1 0.00% 

Sample ID 
I Cond.A-13O0C 12/9/05 I 

Chloride 
Fluoride 
Nitrate-N 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

M a e  Liquid 

Lab System ID: 271245 

Method: IC - EPA 300 

0.68 1 0.934 3 1.3% 
0.1 12 0.113 0.89% 
0.396 0.41 1 3.72% 

Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 05 12 19-5 

Nitrite-N I 1.23 I 1.22 I 0.82% 
Phosphate-P <o. 1 <o. 1 0.00% 
I Sulfate I <o. 1 I <o. 1 I 0.00% I 
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SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 010006 

Sample ID 
I C0nd.A- 1 3 0°C 12/9/05 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 27 1245 

Method: IC - EPA 300 

Client: Division 20 

Dzte Received: 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 05 12 19-5 

Page 3 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 
Fluoride 

SAMPLE ANALYSIS DATA SHEET 010007 

(ma) ( m a )  
<o. 1 0.1 
0.358 0.1 
0.118 0.1 

Sample ID 
I C0nd.A-150°C 12/12/05 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 271246 

Method: IC - EPA 300 

Client: Division 20 

Date Received 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 05 12 19-5 

I I SampleResult I ReportingLimit 1 

Nitrate-N I 0.450 I 0.1 
Nitrite-N 0.330 0.1 
Phosphate-P I <o. 1 I 0.1 
Sulfate <0.1 . I 0.1 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 
Fluoride 

SAMPLE ANALYSIS DATA SHEET 010008 

(m@) (mg/L) 
<o. 1 0.1 
1.58 0.1 

0.155 0.1 

Sample ID 
I Cond.A-180"C 12/13/05 1 

Nitrate-N I 8.69 I 0.1 
Nitrite-N 1.33 0.1 . 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 271247 

Method: IC - EPA 300 

Client: Division 20 

Date Received 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 05 12 19-5 

I I SampleResult I Reporting Limit 1 

I 0.596 I 0.1 
<o. 1 0.1 

Page 5 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 

SAMPLE ANALYSIS DATA 

Sample Result Reporting Limit 
( m a )  ( m a )  

Q 2 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 271248 

Method: IC - EPA 300 

SHEET 010009 
Sample ID 1 C0nd.A-210°C 12/15/05 I 

Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 051219-5 

IChloride I 116 I 2 I 
Fluoride I 2.19 I 2 
Nitrate-N 204 2 
Nitrite-N I 2.37 I 2 
PhosDhate-P 2.47 2 
I Sulfate I <2 I 2 I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010010 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 271249 

Method: IC - EPA 300 

Sample ID 
I C0nd.A-230°C 12/15/05 I 
Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 05 12 19-5 

Page 7 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 

SAMPLE ANALYSIS DATA SHEET 
010011 

Sample Result Reporting Limit I 
(mg/Kg) (mgflo 

Samde ID 

~~ . . . .  

Fluoride I <98 1 
Nitrate-N 107000 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Solid 

Lab System ID: 271250 

Method: IC - EPA 300 

- -  - -  
98 1 
1960 

Nitrite-N 
Phosphate-P 
Sulfate 

Bromide I <98 1 I 98 1 
Chloride 108000 1960 

~~ 

<98 1 98 1 
18300 98 1 
<98 1 98 1 

I Sol.A-230"C 12/15/05 I 
Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 051219-5 

Page 8 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 

DUPLICATE SUMMARY 

Sample Result Duplicate Result 
(mg/Kg) (mg/Kg) RPD 

<98 1 -492 0.00% 
108000 1 10000 1.83% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Solid 

Lab System ID: 27 1250 

Method: IC - EPA 300 

Nitrite-N 
Phosphate-P 
Sulfate 

010012 

<98 1 4 9 2  0.00% 
18300 18700 2.16% 
<98 1 4392 0.00% 

Sample ID 
I Sol.A-230"C 12/15/05 I 
Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 051219-5 

Fluoride I <98 1 I <98 1 I 0.00% 
Nitrate-N 107000 107000 0.00% 

Page 9 of 15 
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SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 

010013 
Sample ID 

I Sol.A-230"C 12/15/05 I 
Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Solid 

Lab System ID: 271250 

Method: IC - EPA 300 

Client: Division 20 

Date Received: 12/16/05 

Project No.: 06002.01.322 

SRR. 28420 

Task Order: 05 12 19-5 

I I Sample Result I Spike Result I SpikeAdded I 1 

Phosphate-P I 18300 I 28200 I 9340 I 106% 
Sulfate I <98 1 19400 19600 99.0% 

Page 10 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 

010014 LABORATORY CONTROL SAMPLE 

( m a )  (mw-L) Recovery 
391 400 97.8% 
200 200 100% 

Sample ID 
I LCSW - 12/20/05 I 

Nitrate-N 
Nitrite-N 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Method: IC - EPA 300 

- - ._ - _ _  

83.2 90.4 92.0% 
153 159 96.2% 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 05 12 19-5 

I I SampleResult I Truevalue I 1 

IFluoride I 95.0 I 100 I 95.0% I 

Phosphate-P I 188 I 191 I 98.4% 
Sulfate 3 88 400 97.0% 

NA- Not Applicable. 

Page 11 of 15 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 
Fluoride 

LABORATORY CONTROL SAMPLE 
010015 

(m@) ( m a )  Recovery 
402 400 101% 
204 200 102% 
95.8 100 95.8% 

Sample ID 
I LCSW - 12/21/05 1 

Phosphate-P I 194 
Sulfate 396 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Method: IC - EPA 300 

191 I 102% 
400 99.0% 

Client: Division 20 

Date Received NA 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 051219-5 

I I Sample Result I Truevalue I I 

Nitrate-N I 86.1 I 90.4 I 95.2% 
Nitrite-N 155 159 97.5% 

NA- Not Applicable. 

Page 12 of 15 
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SOUTHWEST RESEARCH INSTITUTE 
BLANK SUMMARY 

010016 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Solid 

Lab System ID: NA 

Method IC - EPA 300 

I I SampleResult I Reporting Limit 1 

Sample ID 
I PBW - M19E3 I 
Client: Division 20 

Date Received NA 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 051219-5 

NA- Not Applicable. 

Page 13 of 15 
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SOUTHWEST RESEARCH ZNSTZTUTE 
BLANK SUMMARY 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Method: IC - EPA 300 

I I SampleResult I ReportingLimit I 
Anal sis 
Bromide 
Chloride 
Fluoride <o. 1 
Nitrate-N <o. 1 
Nitrite-N <o. 1 0.1 
Phosphate-P I <o. 1 I 0.1 ~ 

Sulfate <o. 1 0.1 

NA- Not Applicable. 

010017 
Sample ID 

I PBW - 12/20/05 I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 051219-5 

Page 14 of 15 
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SOUTHWEST RESEARCH ZNSTZTUTE 

Analysis 
Bromide 

BLANK SUMMARY 

Sample Result Reporting Limit 
( m a )  (ma) 
<o. 1 0.1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrk Liquid 

Lab System ID: NA 

Method: IC - EPA 300 

~ ~ ~ ~ . ~ ~ .  . 

Fluoride 
Nitrate-N 

010018 

_.- 

<o. 1 0.1 
<o. 1 0.1 

Sample ID 
I PBW - 12/21/05 I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.322 

SRR: 28420 

Task Order: 05 12 19-5 

khloride I <o. 1 I 0.1 I 

Nitrite-N I <o. 1 I 0.1 
Phosphate-P <o. 1 0.1 
I Sulfate I <o. 1 I 0.1 I 
NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28420 
SDG: 271245 
CASE: L. Yang 
VTSR: December 16,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051219-5 

Task Orders/Ol=QPP=015 



7rr* 

Southwest Research Institute 

271245 
271246 
271247 
211248 
271249 

SDG: 271245 
VTSR: 12/16/05 
CASE: CNWRA 

~ 

1 Liquid C0nd.A-130 "C 12/9/05 09 Dec 05 07 Jun 06 
12 Dec 05 10 Jun 06 1 Liquid 2ond.A-150 " C  12/12/05 
13 Dec 05 11 Jun 06 1 Liquid C0nd.A-180 OC 12/13/05 
15 Dec 05 13 Jun 06 1 Liquid C0nd.A-210 "C 12/15/05 
15 Dec 05 13 Jun 06 1 Liquid C0nd.A-230 OC 12/15/05 

Laboratory Task Order 
TO #: 051219-5 Revision: 0 

SRR#'s: 28420 
Client(@: Div. 20 

Project(s): 06002.01.322 
Manager@): SPIES, RADONNA 
To PM: 12/22/05 
To QA: 12/27/05 
To Client: 12/29/0 

dl0020 

* *  NOTE * *  Somewhere on your data, please make a notation indicating WHO and WHEN Mark 
Ehnstrom or Charlie Butcher or Jo Ann Boyd were contacted. This will help facilitate the final 
package to QA. 

nalyses and Na an K by ICP analysis. Point of Contact 

I Documents Related to this task order: 205001COC 284201 

Test: DIL-DILUTION 
Section METALPREP Cnt: 5 

09 Dec 05 06 Jan 06 
12 Dec 05 09 Jan 06 

10 Jan 06 
15 Dec 05 12 Jan 06 
15 Dec 05 12 Jan 06 

271245 1 Liquid C0nd.A-130 OC 12/9/05 "'/ 
271246 1 Liquid C0nd.A-150 OC 12/12/05 , 
271247 1 Liquid C0nd.A-180 "C 12/13/05 < 13 Dec 05 
271248 1 Liquid C0nd.A-210 O C  12/15/05 1, 
271249 1 &iquid C0nd.A-230 "C 12/15/05 1 

Test, IC-SWRI 

Test: ICP-SWRI 
Section: METALS 

Holding: 180 days from CED . 
I ICP ~naiysi~ by SWRI ~ethod - Sodium a d  Potassium I Cnt: 6 



~ ~~~ -~~ ~~~ ~ ~~~~~ ~-~ ~ ~ ~ 

w 
Southwest Research Institute Laboratory Task Order 

TO #: 051219-5 Revision: 0 

SDG: 271245 
VTSR: 12/16/05 
CASE: CNWRA 

S R R ~ S :  28420 
Client@): Div. 20 

Project@): 06002.01.322 
Manager(s): SPIES, RADONNA 
To PM: 12/22/05 
To QA: 12/27/05 

0100 To Client: 12/29/05 21 

Page 2 of 2 ver 11/18/2005 



Southwest Research Institute 

Project: 06002.01.322 
Case#: L.Yang 
Client: Div. 20 

Sample Receipt 
Sample Receipt Number: 28420 

010022 
VTSR: 1211 6/05 Time: 14:45:00 

Manager: SPIES, RADONNA 
Logged in by: Dino.Roman 

Creation Date: 12/16/05 

Notes 
Samples were hand delivered intact at 22.0 "C 

Parameters: Analysislsee Task Order. 

I See chain of custody as part of the SRR system for more information. Contact R. Spies at X3242 for questions. 
*** Dino.Roman Dec 16 2005 4:50PM *** I 

I 

Page 1 of 1 
Page Printed: 22 Dec 2005 15:28:14 

ver (1 1/18/2005) 
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approved by the following personnel: 

RE~#SCARHW~ (210) 522-2412 DATE 
. I  
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01-QPP-015 
Division 01 
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PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS WITHIN THE 
DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

1 .O INTRODUCTION 

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for 
personnel providing the chemical analyses for commercial nuclear power plants. Southwest 
Research Institute (SwRI) Program Quality Plan (PQP-Nuclear), Nuclear Services shall implement 
the QA requirements. Project activities controlled by the PQP-Nuclear shall be accomplished as 
specified by the appropriate sections of Ol-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-01-4.2.1, Preparation and Revision of Documented Procedures. 

2.0 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. 

3.0 REFERENCES 

3.1 SwRl Quality System Manual - 2000 

3.2 I O  CFR 50, Appendix 6, ASME NQA-I 

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

3.4 01 -QAP-004, Quality Assurance Plan for Analytical and Environmental Services 

4.0 APPLICABLE SECTIONS OF SWRI PROGRAM QUALITY PLAN (PQP-NUCLEAR) 

4.1 Indoctrination and Training 

4.1.1 Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. This training will be conducted either by 
Institute Quality Systems (IQS) or Division 01 Quality Assurance personnel and 
documentation shall be evident in the personnel training files maintained in Division 

Southwest Research Institute Proprietary 
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01-QPP-015 
Division 01 
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01 Quality Assurance. 
Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01-6.2.1, Qualification and Training. 

4.1.2 

4.2 Qualification of Personnel 

4.2.1 Testing personnel shall be designated as qualified to perform applicable project 
activities as specified in SOP41 -6.2.1, Qualification and Training. 

4.2.2 During the performance of each testing process, testing personnel shall have 
access to the necessary documented procedures, Le., QPP, QAP, Task Order, 
Division Quality System Standard Operating Procedures (SOPS), and applicable 
tesffanalytical procedures (TAPS) available for ready reference. 

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

4.2.4 Quality Assurance personnel witnessing the testing process for nuclear utilities 
shall have documented evidence of qualifications maintained by Institute Quality 
Systems or Division 01 Quality Assurance. 

4.3 Design Control 

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

4.4 Right of Access 

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

4.4.2 Where appropriate, quality clause 432 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 SwRl and clients. 

4.5 Control of SupplierGenerated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-0142.1, Preparation 
and Revision of Documented Procedures. These procedures provide the 
requirements for the preparation, review, approval, issue, distribution, and revision 
of documents controlled by the Chemistry and Chemical Engineering Division. 

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

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

Southwest Research Institute Proprietary 
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Division 01 Quality Project Plan Division 01 
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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 

4.7.1 

4.7.2 

4.7.3 

4.7.4 

4.7.5 

4.7.6 

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

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

Controls for procurement planning, supplier selection, supplier performance 
evaluation, and acceptance of procured items and services other than chemical 
reagents and standards shall be as identified in SOP41 -7.4.1, Purchasing, and 
any referenced document within that procedure. 

Receipt inspection of chemical reagents, standards, and test items for use on 
nuclear safety-related projects shall be performed by department personnel and 
documented on the SwRl Receipt Traveler or FRM-109, Item Receipt Repoft! as 
specified in SOP-01-8.2.4, Monitoring and Measurement. Any discrepancy such as 
a damaged container or container label shall be documented on the form and the 
client shall be contacted for disposition. 

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

(a) Damage was not sustained during shipment; 

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

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

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

(a) Chemical name; 

(b) Chemical grade; 

(c) Lotcode; 

Southwest Research Institute Proprietary 
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(d) Date received; and 

(e) Shelf life, when applicable. 

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

4.7.10 Samples supplied to SwRl 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) Task order number; 

(e) Nuclear QA label; and 

(9 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 task order shall list the project number, tests required, test methods 
required, and shall be labeled Nuclear Quality. 

4.7.1 3 Identification and traceability shall be maintained in accordance with SOP-01-7.5.1, 
Item Identification and Traceability. 

Southwest Research Institute Proprietary 
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4.8 Inspection 

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

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

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

(b) Testing processes; 

(c) Calibration and major equipment; 

(d) Sample and record retention; and 

(e) Test records. 

4.9 Inspection and Testing 

4.9.1 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. 

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

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

4.9.4 Controls for identification, segregation, reporting, and resolution of nonconforming 
items and conditions shall be as specified in SOP-01-8.3.1, Nonconformance 
Reporting. 

4.1 0 Handling, Storage, Packaging, Preservation, and Delivery 

4.10.1 Controls for handling, storage, packaging, preservation, and delivery of items are 
identified in SOP-01-7.5.3, Handling, Storage, Packaging, Protection, and Delivery 
of Items. 

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

Southwest Research Institute Proprietary 
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4.1 1 Quality Assurance Records 

4.1 1.1 Quality assurance records shall furnish documentary evidence that items or 
activities meet specified quality requirements. Documents that ensure this 
evidence include TAP-01-0407-014, lnventory of Case File Purges, and SOP-01- 
4.2.4, Storage and Maintenance of Quality Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

4.1 1.2 Records shall be traceable to associated items and activities and shall accurately 
reflect the work accomplished or information required. 

4.1 1.3 Documents shall be considered valid records only if stamped, initialed or signed 
and dated by authorized personnel or otherwise authenticated. 

4.11.4 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. 

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-014.2.4, Storage and Maintenance of 
Qualify Records, to ensure protection against the risk of damage or destruction. 

4.12 10 CFR, Part 21 

4.1 2.1 SwRl 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 SwRl Operating Policies 
and Procedures (OPP). Safety hazards or defects that could create a substantial 
safety hazard shall be reported. Substantial safety hazard means a loss of safety 
function to the extent that there is a major reduction in the degree of protection 
provided to public health and safety. 

4.1 3 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 orderhelease number, the test methods performed, and the purchase 
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orderhelease line item number. 
4.14 Valid Documents List 

The Department of Analytical and Environmental Chemistry task order shall specify all 
applicable documents and appropriate document revision level for each document. The 
task order shall then serve as the Valid Documents List (VDL) for each individual project. 

5.0 HISTORY OF REVISIONS 

Versions 0 through 3 of this plan are maintained on record in Division 01 Quality Assurance. 

Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-015 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Qualify Assurance Program Manual. 

Revised 4.1 .I to include designated Division 01 QA staff to conduct pertinent nuclear training 
sessions to the SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services 
Revised step 4.2.4 to include Division QA as an entity along with IQS, to maintain documented 
evidence of qualifications 

Southwest Research Institute Proprietary 
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I have read, and understand the document listed below. By affixing my signature below, I am 
aware that I am responsible for abiding by and following the requirements identified in the plan 
specified below. If I become aware of any deviations from this document, I will inform my 
supervisor. 

QPP-015, Performance of Chemical Analyses for Commercial Nuclear Power Plants within the 
Dept of Analytical & Environmental Chemistry (Rev S/June 04) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28420 
SDG: 271245 
CASE: L. Yang 
VTSR: December 16,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051219-5 

Chain of Custody/Login Paperwork 



d 

I 

Matrix Types: 
A-Air 
B - Biota 

E - EmissionlStack 
L - Liquid 

Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W -Water 

D - Dust 

P - Product 

WP -Wipe 
Temp: 'Zz * 

Sample Type! 
D - Duplicate 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB -Trip Blank 

- 
Therm #: vc 

JQSOo 
Requested Turnaround: 

2 Weeks 
3 Weeks 

6220 Culebra Road /Other: Y 
San Antonio, Texas 78238-51 66 1 . A C P  k 

Client Purchase Order/Other ID SiteEone ID SwRl Contact 

SAMPLE LISTKHAIN OF CUSTODY 
Southwest Research Institute 

Chemistry and Chemical Engineering Division 

no3.0L .33-3- 1 - 3 0  

L RelinquishFd by (PrinffSign: 

ialyses Requested REMARKS 

Preservation 

Ire) 

a = HCI to pH <2 
b = HNQ to pH <2 

d = NaOH to pH >I2 
e = Cool (4°Ci=20C) 
f = Other (specify) 

c = &SO4 to pH <2 

I I I I I I 
I 

Time SwRl Project#: 

Relinquished by (PrinVSignature) 

Received by (PrinffSignature) 

Relinquished by (PrinffSignature) Samples Disposed by: i 



SAMPLE LOG-IN SHEET 

Lab Name 

Received By (Print Name) 
Southwest Research Institute 

010038 
Page 1 of 1 
Log-in Date 
12/16/2005 

DIN0 ROMA 
Rrceived By (Signatur ) 

Ca\e Number '' g F y  P S a m p I e  Delivery Group No 
L. Yang 

Reinarhs 06002. 0 1 .  322 Corresponding 

1 

1 

3 

1 

5 

6 

7 

8 

9 

I 0 

I I  

12 

Custody Seal(s) 

SAS Number 

/c/ / A  
Remarks 

Condition ot Samolc 
Shipment eti 

EPA Sample # Sample Tag # Assigned Lab # 
Present/Absent* C0nd.A-130 " C  None 
Intact/Broken 12/9/05 

271245 Intact 

C0nd.A-150 "C None 2,1246 Intact 
12/12/05 

Intact C0nd.A-180 OC 271247 
12/13/05 

Intact C0nd.A-210 "C None 

Chain-ot Custody Records -Absent* 12/15/05 
Tratfii Reports Present- C0nd.A-230 o c  None 2-7 12 4 9 Intact 
or Packing Lists 12/15/05 
Airbill C0nd.A-230 "C None 271250 Intact 

C ustodb Seal Nos 

27 12 4 8 

Airbill/Sticker 
B A b s e n  t * 12/15/05 

HAND DELIVERED Airbill No 

Sample Tags Present- 

Sample Tag Numbers L1ste9 listed Chain of 
Custody 

Sample Condition -/Broken*/ 
Lea i n g  

Cooler Temperature 22. oc 

Does Intormation @NO* 
on custod) 
reLords tratfic 
reports dnd 
sample tags 
agree? 

Date Received at Lab 12/16/2005 

Time Recened 1 4 :  45:OO 

Sample Transfer 

fraction ction 

Area # Area # 
J 

E I N O  ROMAN 
On 

_2/16/2005 \ B\ 

on 

Logbook No ample Receipt ' 2842 3 

2 J f T  
OLM04 2 FORM DC- 1 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28420 
SDG: 271245 
CASE: L. Yang 
VTSR: December 16,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051219-5 

Copies of Login Book 



Sample Login Book 
Dec 16,2005 

27 1245 

271246 

010040 

C0nd.A-130 "C 12/9/05 Liquid 

C0nd.A-150 "C 12/12/05 Liquid 

SwRl Login Area 
Division 1 

271 247 

27 1248 

I Sample Receipt: 28420 Project: 06002.01.322 Client: Div. 20 

C0nd.A-180 "C 12/13/05 Liquid 

C0nd.A-210 "C 12/15/05 Liquid 

I VTSR Date: Dec 16,2005 VTSR Time: 14:45:00 Manager: SPIES, RADONNA 

271 249 

271 250 

C0nd.A-230 "C 12/15/05 Liquid 

C0nd.A-230 "C 1211 5/05 Solid 

Number of samples for today: 20 Number of Containers for today: 21 

_c__ 
Version (1 2/25/2005) Printed: Feb 7 2006 3:OlPM Page Number: 5653 (section 2 of 2) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28420 
SDG: 271245 
CASE: L. Yang 
VTSR: December 16,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051219-5 

RAW DATA 



DIV. 20 

Project No. 06002.01.322 
TO#051219-5 

27 

0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 
0.300 

-13.48247749 
1959.590931 
1949.830739 
153830.1356‘ 
169905.4443 
152301.8387 
173181.6923 
156843.9354 
168524.0003 
0.4251 94146 

99.3531 1786 
97.99195422 
1.458639654 
2.348163824 
0.593565757 
2.643286561 
1 02.79 1 776 1 
104.6209652 

0.782959918 
3.639588681 
4.091 7381 25 
13.17232105 
20.41835341 
27.30924636 
23.91 196635 

-0.731 607848 

-0.201005435 

-13.5 
1960 
1950 

’1 54000 
170000 
152000 
173000 
157000 
169000 

0.425 
-0.732 

99.4 
98 

1.46 
2.35 

0.594 
2.64 
103 
105 

-0.201 
0.783 
3.64 
4.09 
13.2 
20.4 
27.3 
23.9 

1 30 
1 30 
1 30 
1 30 

20 560.015 
20 560.015 
20 553.097 
20 553.097 
20 571.537 
20 571.537 

1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 

0.025876804 12/20/05 2:27 PM 

19.59590931 12/20/05 2:29 PM 
19.49830739 12/20/05 2:29 PM 
82.40680362 12/20/05 2:32 PM 
91.0183465 12/20/05 2;32 PM 

82.60851731 12/20/05 2:34 PM 
93.93374988 12/20/05 2:34 PM 
82.32738172 12/20/05 2:36 PM 
88.45824774 12/20/05 2:36 PM 
0.085038829 12/20/05 2:46 PM 

19,87062357 12/20/05 2:47 PM 
19.59839084 12/20/05 2:47 PM 
0.291727931 12/20/05 2:50 PM 
0.469632765 12/20/05 2:50 PM 
0.118713151 12/20/05 2:52 PM 
0.528657312 12/20/05 2:52 PM 
20.55835522 12/20/05 2:54 PM 
20.92419304 12/20/05 2:54 PM 

0.156591 984 12/20/05 2:57 PM 
0.727917736 12/20/05 3:OO PM 
0.818347625 12/20/05 3:OO PM 
2.63446421 12/20/05 3:03 PM 

4.083670682 12/20/05 3:03 PM 
5.461849273 12/20/05 3:06 PM 
4.78239327 12/20/05 3:06 PM 

-0.134824775 12/20/05 2:27 PM 

-0.14632157 12/20/05 2146 PM 

-0.040201087 12/20/05 2:57 PM 

Q 
)Ir 
0 
6 
cf+ w 



200.7 TAP No. 01-0406-028 Rev2Na1-02 

M l O B  TAP No. 01-0406-130 Rev4/0ct05 

0 other 

010 43 P ICP CAL.STD. 
ID’S 

S td0a- \ 
Stdl C I \ ~ A  [ 

Std5 
Std6 

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

INSTRUMENT: S o a m  FILENAME: OS I Z W f i  

File converted to wsl? 



010044 
YOLUTION by Micro-Active Australia Pty Ltd 2:03:18 PM December 20, 2005 

,eep laet result visible enabled ... 
;tarting run ... 
keating high priority queue entries ... 
IACKGROUND CORRECTED INTENSITIES 
dentity 1 : BLK-SC Identity 2 : Type : STD 
'eight : 1.0000 Volume : 1.00 Printed : 1:59:04 PM December 20, 2005 

K-766 Na589 Sc361 
1 1  23.0 129.0 3942.0 
1 2  20.0 104.0 3850.0 

ean 21.5 116.5 3896.0 
D 2.1 17.7 65.1 
RSD 9.9 15.2 1.7 

NTENSITIES 
dentity 1 : BLK-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 1:59:04 PH December 20, 2005 

K-766 Na589 Sc361 
# 1  0.0 0.0 3942.0 
# 2  0.0 0.0 3850.0 

ean 0.0 0.0 3896.0 
D 0.0 0.0 65.1 
RSD 8.2 13.5 1.7 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-STD1-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 2:01:56 PM December 20, 2005 

K-766 Na589 
# l  3915.5 21784.0 
1 2  3795.5 21292.0 

ean 3855.5 21538.0 
D 84.9 347.9 
3SD 2.2 1.6 

?TENS IT1 ES 
ientity 1 : CLP-STD1-SC Identity 2 : Type : STD 
right : 1.0000 Volume : 1.00 Printed : 2:01:56 PM December 20, 2005 

K-766 Na589 
1 1  1.0 5.6 
1 2  1.0 5.7 

?an I .  0 5.7 
) 0.0 0.0 
E D  0.1 0.4 



VOLUTION by Hicro-Active Australia Pty Ltd 2:11:48 PN December 20, 2005 010045 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CY 
eight : 1.0000 Volume : 1.00 Printed : 2:04:48 PH December 20, 2005 

K-766 Na589 SC Sc361 
t l  1616.0 13239.5 3867.0 3867.0 
k 2  1580.0 12981.5 3797.0 3797.0 

pan 1598.0 13110.5 3832.0 3832.0 
1 25.5 182.4 49.5 49.5 
ISD 1.6 I .  4 1.3 1.3 

'PARENT CONCENTRATIONS 
ientity 1 : CLP-CCV-SC Identity 2 : Type : CV 
?ight : 1.0000 Volume : 1.00 Printed : 2:04:48 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

P1 20.4467 30.1176 3867.000 99.2545 
P 2  20.3586 30.0747 3797.000 97.4550 

ran 20.4026 30.0962 3832.000 90.3548 
) 0.0623 0.0303 49.497 1.2724 
ZSD 0.3054 0.1007 1.292 1.2937 

kecking calibration verification ... 
Ientity 1 : CLP-CCV-SC Identity 2 : 
?port name Low limit Value High limit 
766 18.000 20.403 22.000 

rCKGROUND CORRECTED INTENSITIES 
[entity 1 : Calibration blank Identity 2 : Type : CB 
bight : 1.0000 Volume : 1.00 Printed : 2:08:40 PH December 20, 2005 

k89 27.000 30.096 33.000 

K-766 Ne589 sc Sc361 
26.0 168.0 3813.0 3813.0 

' 2  31.0 113.0 3815.0 3815.0 

ban 28.5 140.5 3814.0 3814.0 
I 3.5 38.9 1.4 1.4 
!SD 12.4 27.7 0.0 0.0 

'PARENT CONCENTRATIONS 
[entity 1 : Calibration blank Identity 2 : Type : CB 
light : 1.0000 Volume : 1.00 Printed : 2:08:40 PH December 20, 2005 

K-766 Na589 SC Sc361 
PPm PPm PPm 

1 0.0645 0.1256 3813.000 97.8663 
2 0.1293 L -0.0025 3815.000 97.9177 

an 0.0969 0.0616 3814.000 97.8920 
0.0458 0.0906 1.414 0.0364 

SD 47.3032 147.1811 0.037 0.0371 

ecking calibration blank ... 
* * I  . c. ... . *  . . . T , _ . L , * . .  CL 



(-766 
la589 

0.250 0.097 
0.250 0.062 

ic361 0.000 97.892 
LACKGROUND CORRECTED INTENSITIES 010046 - _  
:VOLUTION by Micro-Active Australia Pty Ltd 2:17:48 PH December 20, 2005 

dentity 1 : CRI Identity 2 : Type : CV 
'eight : 1.0000 Volume : 1.00 Printed : 2:11:34 PH December 20, 2005 

K-766 Na589 SC Sc361 
t l  13.5 104.0 3841.0 3841.0 
t 2  2s. 5 110.0 3735.0 3735.0 

lean 19.5 107.0 3788.0 3788.0 
:D 8.5 4.2 75.0 75.0 
,RSD 43.5 4.0 2.0 2.0 

,PPARENT CONCENTRATIONS 
dentity 1 : CRI Identity 2 : Type : CV 
'eight : 1.0000 Volume : 1.00 Printed : 2:11:34 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm P Pm PPrn 

# 1 L -0.0994 L -0.0251 3841.000 98.5861 
# 2  0.0649 L -0.0040 3735.000 95.8612 

ean L -0.0172 L -0.0145 3788.000 97.2237 
ID 0.1161 0.0149 74.953 1.9268 
RSD 674.1171 102.4728 1.979 1.9818 

hecking calibration verification ... 
dentity 1 : CRI Identity 2 : 
eport name Low limit Value High limit 
766 0.900 -0.017 1.100 Failed 
a589 0.900 -0.015 1.100 Failed 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : ICSA Identity 2 : Type : INTRF 
eight : 1.0000 Volume : 1.00 Printed : 2:14:26 PH December 20, 2005 

K-766 Na589 sc Sc36 1 
# l  28.5 100.5 3749.0 3749.0 
t 2  18.5 107.5 3692.0 3692.0 

ean 23.5 104.0 3720.5 3720.5 
D 7.1 4.9 40.3 40.3 
RSD 30.1 4.8 1.1 1.1 

PPARENT CONCENTRATIONS 
dentity 1 : ICSA Identity 2 : Type : INTRF 
eight : 1.0000 Volume : 1.00 Printed : 2:14:26 PM December 20, 2005 

K-766 Na589 sc Sc361 
PPm P Pm PPm 

t 1  0.1033 L -0.0275 3749.000 96.2211 
# 2 L -0.0252 L -0.0070 3692.000 94.7558 

ean 0.0391 L -0.0172 3720.500 95.4884 
D 0.0908 0.0145 40.305 1.0361 
RSD 232.5337 84.1750 1.083 1.0851 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : ICSAE Identity 2 : Type : ICSAE 
eight : 1.0000 Volume : 1.00 Printed : 2:17:18 PH December 20, 2005 



- 
1 1  34.0 99.0 3712.0 3712.0 
1 2  16.0 133.0 3694.0 3694.0 

010047 ean 25.0 116.0 3703.0 3703.0 
VOLUTION by Hicro-Active Australia Pty Ltd 2:25:18 PH December 20, 2005 

D 12.7 24.0 12.7 12.7 
RSD 50.9 20.7 0.3 0.3 

PPARENT CONCENTRATIONS 
dentity 1 : ICSAB Identity 2 : Type : ICSAB 
eight : 1.0000 Volume : 1.00 Printed : 2:17:18 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

I 1  0.1805 L -0.0287 3712.000 95.2699 
# 2 L -0.0589 0.0541 3694.000 94.8072 

ean 0.0608 0.0127 3703.000 95.0386 
D 0.1693 0.0586 12.728 0.3272 
RSD 278.2549 459.9975 0.344 0.3443 

iecking interference check standard ... 
lentity 1 : ICSAB Identity 2 : 
?port name Low limit Value High limit 
- 766 0.000 0.061 0.000 Failed 
a589 0.000 0.013 0.000 Failed 
4CKGROUND CORRECTED INTENSITIES 
lentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
sight : 1.0000 Volume : 1.00 Printed : 2:21:10 PH December 20, 2005 

K-766 Na589 sc Sc361 
r 1  1572.0 13153.5 3849.5 3849.5 
r 2  1571.0 12889.5 3773.5 3773.5 

?an 1571.5 13021.5 3811.5 3811.5 

E D  0.0 1 .4  1.4 1.4 
) 0.7 186.7 53.7 53.7 

'PARENT CONCENTRATIONS 
lentity 1 : CLP-CCV-SC Identity 2 : Type : CY 
!ight : 1.0000 Volume : 1.00 Printed : 2:21:12 PH December 20, 2005 

K-766 Na589 sc Sc361 
PP* PPm PPm 

1 1  19.9741 30.0575 3849.500 98.8046 
1 2  20.3688 30.0473 3773.500 96.8509 

ban 20.1715 30.0524 381 1.500 97.8278 
1 0.2791 0.0072 53.740 1.3815 
S D  1.3835 0.0239 1.410 1.4122 

ecking calibration verification ... 
entity 1 : CLP-CCV-SC Identity 2 : 
port name Low limit Value High limit 
766 18.000 20.171 22.000 
589 27.000 30.052 33.000 
CKGROUND CORRECTED INTENSITIES 
entity 1 : Calibration blank Identity 2 : Type : CB 
ight : 1.0000 Volume : 1.00 Printed : 2:25:04 PM December 20, 2005 

K-766 Na589 sc Sc361 . a n  n . . C  C #%.-I-. * -e.-.. a 



lean 12.5 107.0 3862.5 3862.5 
iD 9.2 12.0 40.3 40.3 
!RSD 73.5 11.2 1.0 1.0 
YOLUTION by Micro-Active Auetralia Pty Ltd 010048 2:29:50 PH December 20, 2005 

LPPARENT CONCENTRATIONS 
identity 1 : Calibration blank Identity 2 : Type : CB 
leight : 1.0000 Volume : 1.00 Printed : 2:25:04 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

X 1 L -0.0315 L -0.0019 3891.000 99.8715 
X 2 L -0.1960 L -0.0374 3834.000 98.4062 

lean L -0.1138 L -0.0197 3862.500 99.1388 
;D 0.1163 0.0251 40.305 I. 0361 
,RSD 102.2571 127.4653 1.043 1.0451 

hecking calibration blank ... 
dentity 1 : Calibration blank Identity 2 : 
eport name CRDL Value 
766 0.250 -0.114 

c361 0.000 99.139 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : pbw-Ml9E2 Identity 2 : pg62-230 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 2:27:56 PM December 20, 2005 

i589 0.250 -0.020 

K-766 Na589 sc Sc361 
1 1  31.0 83.0 3994.0 3994.0 
X 2  17.0 34.0 3936.0 3936.0 

ean 24.0 58.5 3965.0 3965.0 
D 9.9 34.6 41.0 41.0 
RSD 41.2 59.2 1.0 1.0 

PPARENT CONCENTRATIONS 
dentity 1 : pbw-Ml9E2 Identity 2 : pg62-230 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 2:27:56 PM December 20, 2005 

K-766 Ne589 sc Sc361 
PPm PPm PPm 

f 1  0.1112 L -0.0809 3994.000 H 102.5193 
f 2 L -0.0595 L -0.1887 3936.000 H 101.0283 

Dan 0.0259 L -0.1348 3965.000 H 101.7738 
D 0.1207 0.0762 41.012 1.0543 
RSD 466.4248 56.5161 1.034 1.0359 

PCKGROUND CORRECTED INTENSITIES 
jentity 1 : lcsw-Ml9E2 Identity 2 : pg62-230 Type : SAMPLE 
sight : 1.0000 Volume : 1.00 Printed : 2:29:40 PM December 20, 2005 

K-766 Na589 sc Sc36 1 
1 1  1584.5 8808.5 3939.5 3939.5 
1 2  1574.5 8747.5 3943.5 3943.5 

?an 1579.5 8778.0 3941.5 3941.5 
b 7.1 43.1 2.8 2.8 
tSD 0.4 0.5 0.1 0.1 



- -  - -  
lJeight : 1.0000 Volume : 1.00 Printed : 2:29:40 PH December 20, 2005 

K-766 Na589 sc Sc361 

PPm 010049 PPm PPm 
ZVOLUTION by Hicro-Active Australia Pty Ltd 2:36:22 PH December 20, 2005 

$ 1  19.6689 19.5770 3939.500 H 101.1183 
# 2  19.5229 19.4196 3943.500 H 101.2211 

fean 19.5959 19.4983 3941.500 H 101.1697 
SD 0.1032 0.1113 2.828 0.0727 
CRSD 0.5267 0.5708 0.072 0.0719 

BACKGROUND CORRECTED INTENSITIES 
ldentity 1 : 271250 df20 Identity 2 : pg62-230 Type : SAMPLE 
feight : 1.0000 Volume : 1.00 Printed : 2:32:46 PH December 20, 2005 

K-766 Ha589 SC Sc361 
# l  6484.0 39896.0 3888.0 3888.0 
1 2  6346.0 39245.0 3806.0 3806.0 

lean 6415.0 39570.5 3847.0 3847.0 
ID 97.6 460.3 58.0 58.0 
,RSD 1.5 1.2 1.5 1.5 

,PPARENT CONCENTRATIONS 
dentity 1 : 271250 df20 Identity 2 : pg62-230 Type : SAHPLE 
'eight : 1.0000 Volume : 1.00 Printed : 2:32:46 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

.t 1 H 82.4149 H 90.7963 3888.000 99.7943 
# 2 H 82.3987 H 91.2404 3806.000 97.6864 

ean H 82.4068 H 91.0183 3847.000 98.7404 
D 0.0115 0.3140 57.983 1.4906 
RSD 0.0140 0.3449 1.507 1.5096 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 271250d df20 Identity 2 : pg62-230 Type : SAHPLE 
Eight : 1.0000 Volume : 1.00 Printed : 2:34:30 PH December 20, 2005 

K-766 Na589 sc Sc361 
c 1  6525.5 41394.5 3901.5 3901.5 
1 2  6591.5 41900.5 3945.5 3945.5 

?an 6558.5 41647.5 3923.5 3923.5 
1 46.7 357. a 31.1 31.1 
ISD 0.7 0.9 0. a 0.8 

'PARENT CONCENTRATIONS 
ientity 1 : 271250d df20 Identity 2 : pg62-230 Type : SAMPLE 
sight : 1.0000 Volume : 1.00 Printed : 2:34:30 Pll December 20, 2005 

K-766 Ha589 sc Sc361 
PPm PPm PPm 

1 1 H 82.6562 H 93.8897 3901.500 H 100.1414 
1 2 H 82.5608 H 93.9778 3945.500 H 101.2725 

!an H 82.6085 H 93.9337 3923.500 H 100.7069 
1 0.0675 0.0623 31.113 0.7998 
!SD 0.0817 0.0663 0.793 0.7942 



K-766 Ne589 sc Sc361 
# l  6596.0 39592.5 3968.0 3968.0 
# 2  6538.0 39229.5 3916.0 3916.0 
YOLUTION by Micro-Active Australia Pty Ltd 2:43:24 PM December 20, 2005 

010050 
lean 6567.0 39411.0 3942.0 3942.0 
;D 41.0 256.7 36.8 36.8 
,RSD 0.6 0.7 0.9 0.9 

PPARENT CONCENTRATIONS 
dentity 1 : 271250s df20 Identity 2 : pg62-230 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 2:36:12 PM December 20, 2005 

K-766 Ha589 SC Sc36 1 
PPm PPm PPm 

# 1 H 82.1473 H 88.2817 3968.000 H 101.8509 
# 2 H 82.5074 H 88.6348 3916.000 H 180.5141 

ean H 82.3274 H 88.4582 3942.000 H 101.1825 
D 0.2546 0.2497 36.770 0.9452 
RSD 0.3093 0.2823 0.933 0.9342 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
eight : 1.0000 Volume : 1.00 Printed : 2:39:20 PM December 20, 2005 

K-766 Na589 sc Sc361 
x 1  1581.5 13031.0 3836.5 3836.5 
# 2  1562.5 12991.0 3820.5 3820.5 

ean 1572.0 13011.0 3828.5 3828.5 
D 13.4 28.3 11.3 11.3 
RSD 0.9 0.2 0.3 0.3 

PPARENT CONCENTRATIONS 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
eight : 1.0000 Volume : 1.00 Printed : 2:39:20 PI¶ December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

# 1  20.1655 29.8769 3836.500 98.4704 
# 2  20.0045 29.9102 3820.500 98.0591 

ean 20.0850 29.8935 3828.500 98.2648 
3 0.1138 0.0236 11.314 0.2908 
iSD 0.5668 0.0788 0.296 0.2960 

iecking calibration verification ... 
ientity 1 : CLP-CCV-SC Identity 2 : 
?port name Low limit Value High limit 
766 18.000 20.085 22.000 
i589 27.000 29.894 33.000 
KKGROUND CORRECTED INTENSITIES 
lentity 1 : Calibration blank Identity 2 : Type : CB 
right : 1.0000 Volume : 1.00 Printed : 2:43:12 PM December 20, 2005 

K-766 Na589 sc Sc361 
1 1  36.5 105.5 3882.0 3882.0 
1 2  32.5 101.5 3818.0 3818.0 

ran 34.5 103.5 3850.0 3850.0 
\ q n  3 n  A E  c) A E  c) 



LPPARENT CONCENTRATIONS 
ldentity 1 : Calibration blank Identity 2 : Type : CB 
leight : 1.0000 Volume : 1.00 Printed : 2:43:12 PH December 20, 2005 
XOLUTION by Hicro-Active Australia Pty Ltd 2:48:18 PH December 20, 200 QlOOSl 

K-766 Na589 SC Sc361 
PPm PPm PPm 

I 1  0.1926 L -0.0242 3882.000 99.6401 
# 2  0.1484 L -0.0294 3818.000 97.9949 

lean 0.1705 L -0.0268 3850.000 98.8175 
:D 0.0312 0.0037 45.255 1.1634 
,RSD 18.3016 13.8555 1.175 1.1773 

,hecking calibration blank ... 
dentity 1 : Calibration blank Identity 2 : 
eport name CRDL Value 
- 766 0.250 0.171 
a589 0.250 -0.027 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : pbv-H20H1 Identity 2 : Type : SAHPLE 
eight : 1.0000 Volume : 1.00 Printed : 2:46:06 PH December 20, 2005 

c361 0.000 98. 817 

K-766 Na589 sc Sc361 
I 1  41.0 sa. s 4226.0 4226.0 
# 2  20.0 54.5 4197.0 4197.0 

ean 30.5 56.5 4211.5 4211.5 
D 14.8 2. 8 20.5 20.5 
RSD 48.7 5.0 0.5 0.5 

PPARENT CONCENTRATIONS 
ientity 1 : pbv-H20H1 Identity 2 : Type : SAHPLE 
sight : 1.0000 Volume : 1.00 Printed : 2:46:06 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

r 1  0.2074 L -0.1425 4226.000 H 108.4833 
1 2 L -0.0373 L -0.1501 4197.000 H 107.7378 

?an 0.0850 L -0.1463 4211.500 H 108.1105 
1 0.1731 0.0054 20.506 0.5271 
ZSD 203.5255 3.6770 0.487 0.4876 

LCKGROUND CORRECTED INTENSITIES 
ientity 1 : lcsv-H20Hl Identity 2 : Type : SAHPLE 
!ight : 1.0000 Volume : 1.00 Printed : 2:47:48 PW December 20, 2005 

K-766 Na589 sc Sc361 
1 1  1594.0 8845.0 3921.5 3921.5 
12 1577.0 8626.0 3883.5 3883.5 

ban 1585.5 8735.5 3902.5 3902.5 
I 12.0 154.9 26.9 26.9 
!SD 0.8 1.8 0.7 0.7 

PARENT CONCENTRATIONS 
entity 1 : lcsv-H20H1 Identity 2 : Type : SAMPLE 
ight : 1.0000 Volume : 1.00 Printed : 2:47:48 PH December 20, 2005 



010052 
lean 19.8706 19.5984 3902.500 H 100.1671 
ZVOLUTION by Micro-Active Augtralia Pty Ltd 2:54:48 PM December 20, 2005 

;D 0.0140 0.2154 26.870 0.6907 
LRSD 0.0706 1.0989 0.689 0.6896 

3ACKGROUND CORRECTED INTENSITIES 
[dentity 1 : 271245 Identity 2 : Type : SAHPLE 
Seight : 1.0000 Volume : 1.00 Printed : 2:50:56 PH December 20, 2005 

K-766 Na589 sc Sc361 
# l  42.5 314.5 3831.5 3831.5 
x 2  44.5 317.5 3799.5 3799.5 

lean 43.5 316.0 3815.5 3815.5 
iD 1.4 2.1 22.6 22.6 
LRSD 3.3 0.7 0.6 0.6 

iPPARENT CONCENTRATIONS 
'dentity 1 : 271245 Identity 2 : Type : SAMPLE 
'eight : 1.0000 Volume : 1.00 Printed : 2:50:56 PH December 20, 2005 

K-766 Na589 sc Sc361 
PP" PPm PPm 

x 1  0.2764 0.4631 3831.500 98.3419 
# 2  0.3071 0.4762 3799.500 97.5193 

lean 0.2917 0.4696 3815.500 97.9306 
ID 0.0217 0.0093 22.627 0.5817 
,RSD 7.4489 1.9787 0.593 0.5940 

1ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 271245d Identity 2 : Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 2:52:40 PM December 20, 2005 

K-766 Na589 sc Sc361 
# 1  32.5 338.5 3922.5 3922.5 
x 2  29.5 362.5 3912.5 3912.5 

ean 31.0 350.5 3917.5 3917.5 
D 2.1 17.0 7.1 7.1 
RSD 6.8 4.8 0.2 0.2 

PPARENT CONCENTRATIONS 
dentity 1 : 271245d Identity 2 : Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 2:52:40 PH December 20, 2005 

K-766 Ne589 sc Sc361 
PPm PPm PPm 

t 1  0.1372 0.5005 3922.500 H 100.6812 
E 2  0.1002 0.5569 3912.500 H 100.4242 

pan 0.1187 0.5287 3917.500 H 100.5527 
3 0.0261 0.0399 7.071 0.1818 
ISD 22.0201 7.5430 0.180 0.1808 

KKGROUND CORRECTED INTENSITIES 
ientity 1 : 271245s Identity 2 : Type : SAMPLE 
?ight : 1.0000 Volume : 1.00 Printed : 2:54:24 PM December 20, 2005 



lean 1624.5 9232.0 3866.5 3866.5 
iD 4.2 151.3 10.6 10.6 
IRSD 0.3 I. 6 0.3 0.3 
iVOLUTION by Hicro-Active Australia Pty Ltd 3:03:18 PH December 20, 2005 010053 

rPPARENT CONCENTRATIONS 
Identity 1 : 271245s Identity 2 : Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 2:54:24 PM December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

$ 1  20.5603 21.2109 3859.000 99.0488 
$ 2  20.5564 20.6375 3874.000 99.4344 

lean 20.5584 20.9242 3866.500 99.2416 
;D 0.0027 0.4054 10.607 0.2727 
LRSD 0.0133 1.9376 0.274 0.2747 

IACKGROUND CORRECTED INTENSITIES 
dentity 1 : 271246 Identity 2 : Type : SAHPLE 
/eight : 1.0000 Volume : 1.00 Printed : 2:57:16 PM December 20, 2005 

K-766 Na589 sc Sc361 
X I  13.5 175.5 3848.0 3848.0 
t 2  22.5 188.5 3809.0 3809.0 

lean 18.0 182.0 3828.5 3828.5 
ID 6.4 9.2 27.6 27.6 
,RSD 35.4 5.1 0.7 0.7 

PPARENT CONCENTRATIONS 
dentity 1 : 271246 Identity 2 : Type : SAHPLE 
eight : 1.0000 Volume : 1.00 Printed : 2:57:16 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

X 1 L -0.0997 0.1394 3848.000 98.7661 
t 2  0.0193 0.1738 3809.000 97.7635 

ean L -0.8402 0.1566 3828.500 98.2648 
D 0.0841 0.0243 27.577 0.7089 
RSD 209.1993 15.5480 0.720 0.7214 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 271247 Identity 2 : Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 3:00:14 PH December 20, 2005 

K-766 Na589 sc Sc361 
t 1  77.0 456.0 3817.5 3817.5 
t 2  77.0 475.0 3806.5 3806.5 

ean 77.0 465.5 3812.0 3812.0 
D 0.0 13.4 7.8 7.8 
RSD 0.0 2.9 0.2 0.2 

PPARENT CONCENTRATIONS 
jentity 1 : 271247 Identity 2 : Type : SAMPLE 
Pight : 1.0000 Volume : 1.00 Printed : 3:00:14 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm P Pm 

1!1 0.7265 0.7947 3817.500 97.9820 
a? coo3 Y C I  n q - 0 ~  n nr.-m csomc c a m  



lean 0.7279 0.8183 3812.000 97.8406 
SD 0.0020 0.0335 7.778 0.2000 
YRSD 0.2807 4.0921 0.204 0.2044 

ZVOLUTION by Ificro-Active Australia Pty Ltd 3:09:18 PIf December 20, 2005 

3ACKGROUND CORRECTED INTENSITIES 
tdentity 1 : 271248 Identity 2 : Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:03:06 PH December 20, 2005 

K-766 Na589 SC Sc361 
x 1  228.5 1905.0 3861.0 3861.0 
t 2  221.5 1855.0 3811.0 3811.0 

lean 225.0 1880.0 3836.0 3836.0 
iD 4.9 35.4 35.4 35.4 
LRSD 2.2 1.9 0.9 0.9 

rPPARENT CONCENTRATIONS 
:dentity 1 : 271248 Identity 2 : Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:03:06 PH December 20, 2005 

K-766 Na589 sc Sc36 1 
PPrn PPm PPm 

x l  2.6608 4.1132 3861.000 99.1003 
t 2  2.6082 4.0542 381 1.000 97.8149 

lean 2.6345 4.0837 3836.000 98.4576 
;D 0.0372 0.0417 35.355 0.9089 
,RSD 1.4111 1.0213 0.922 0.9231 

iACKGROUND CORRECTED INTENSITIES 
dentity 1 : 271249 Identity 2 : Type : SAHPLE 
'eight : 1.0000 Volume : 1.00 Printed : 3:06:00 PH December 20, 2005 

K-766 Na589 SC Sc361 
t i  446.0 2229.5 3853.5 3853.5 
1 2  441.0 2132.5 3814.5 3814.5 

ean 443.5 2181.0 3834.0 3834.0 
D 3.5 68.6 27.6 27.6 
RSD 0.8 3.1 0.7 0.7 

PPARENT CONCENTRATIONS 
dentity 1 : 271249 Identity 2 : Type : SAHPLE 
eight : 1.0000 Volume : 1.00 Printed : 3:06:00 PN December 20, 2005 

K-766 Na589 sc Sc361 
PPm P Pm PPm 

x 1  5.4650 4.8690 3853.500 98.9075 
x 2  5.4587 4.6958 3814.500 97.9049 

ean 5.4618 4.7824 3834.000 98.4062 
D 0.0045 0.1225 27.577 0.7089 
RSD 0.0818 2.5605 0.719 0.7204 

ACKGROUND CORRECTED INTENSITIES 
ientity 1 : CLP-CCV-SC Identity 2 : Type : CV 
sight : 1.0000 Volume : 1.00 Printed : 3:08:52 PH December 20, 2005 

K-766 Na589 sc Sc361 
r 1  1544.0 12968.5 3832.5 3832.5 
r ?  1542.0 12799.5 3775.5 3775.5 

010054 



;RSD 0.1 0 .9  1.1 1 . 1  

,PPARENT CONCENTRATIONS 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
YOLUTION by Micro-Active Australia Pty Ltd 3:15:48 PH December 20, 2005 010055 

'eight : 1.0000 Volume : 1.00 Printed : 3:08:52 PM December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm P Pm 

# 1  19.7017 29.7636 3832.500 98.3676 
# 2  19.9770 29.8197 3775.500 96.9023 

ean 19.8394 29.7917 3804.000 97.6350 
D 0.1947 0.0397 40.305 1.0361 
RSD 0.9812 0.1332 1.060 1.0612 

hecking calibration verification ... 
dentity 1 : CLP-CCV-SC Identity 2 : 
eport name Lov limit Value High limit 
766 18.000 19.839 22.000 

i589 27.000 29.792 33.000 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : Calibration blank Identity 2 : Type : CB 
.light : 1.0000 Volume : 1.00 Printed : 3:12:44 PM December 20, 2005 

K-766 Ne589 
I t 1  18.5 58.0 
i f 2  11.5 108.0 

pan 15.0 83.0 
D 4.9 35.4 
RSD 33.0 42.6 

'PARENT CONCENTRATIONS 
lentity 1 : Calibration blank 
sight : 1.0000 Volume : 1.00 

sc 
3834.0 
3796.0 

3815.0 
26.9 
0 .7  

Identity 2 : 
Printed : 3: 

Sc361 
3834.0 
3796.0 

3815.0 
26.9 
0.7 

Type : CB 
2:44 PM December 20, 2 35 

K-766 Na589 
PPm PPm 

sc Sc361 
PPm 

r 1 L -0.0344 L - 0 . i 3 i i  3834.000 98.4062 
1 2 L -0.1234 L -0.0129 3796.000 97.4293 

ran L -0.0789 L -0.0720 3815.000 97.9177 
) 0.0630 0.0836 26.870 0.6907 
tSD 79.8051 116.1204 0.704 0.7054 

iecking calibration blank ... 
lentity 1 : calibration blank Identity 2 : 
!port name CRDL Value 
766 0.250 -0.079 
k89 0.250 -0.072 
:361 0.000 97.918 
CKGROUND CORRECTED INTENSITIES 
entity 1 : CRI Identity 2 : Type : CV 
ight : 1.0000 Volume : 1.00 Printed : 3:15:36 PH December 20, 2005 

K-766 Na569 sc Sc361 
1 8 . 0  90.0 3833.5 3833. 5 
2 18.0 109.0 3747.5 3747.5 

man 13.0 99.5 3790.5 3790.5 - .  ..-. r -  n .-a n 



iPPARENT CONCENTRATIONS 
dentity 1 : CRI Identity 2 : Type : CV 
'eight : 1.0000 Volume : 1.00 Printed : 3:15:36 PM December 20, 2005 
XOLUTION by Hicro-Active Australia Pty Ltd 3:21:48 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPrn PPm P Pa 

# 1 L -0.1701 L -0.0570 3833.500 98.3933 
# 2 L -0.0355 L -0.0072 3747.500 96.1825 

ean L -0.1028 L -0.0321 3790.500 97.2879 
;D 0.0952 0.0352 60.811 1.5633 
RSD 92.6351 109.5342 1.604 1.6068 

hecking calibration verification ... 
dentity 1 : CRI Identity 2 : 
eport name Low limit Value High limit 
766 0.900 -0.103 1.100 Failed 
a589 0.900 -0.032 1.100 Failed 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : ICSA Identity 2 : Type : INTRF 
eight : 1.0000 Volume : 1.00 Printed : 3:18:30 PH December 20, 2005 

K-766 Ne589 sc Sc361 
t l  17.5 95.5 3722.5 3722.5 
t 2  24.5 83.5 3710.5 3710.5 

ean 21.0 89.5 3716.5 3716.5 
D 4.9 8.5 8.5 8.5 
RSD 23.6 9.5 0.2 0.2 

PPARENT CONCENTRATIONS 
dentity 1 : ICSA Identity 2 : Type : INTRF 
eight : 1.0000 Volume : 1.00 Printed : 3:18:30 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

t 1 L -0.0405 L -0.0377 3722.500 95.5398 
t 2  0.0538 L -0.0657 3710.500 95.2314 

ean 0.0066 L -0.0517 3716.500 95.3856 
D 0.0667 0.0198 a. 485 0.2181 
RSD 1007.0489 38.2635 0.228 0.2287 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : ICSAB Identity 2 : Type : ICSAB 
eight : 1.0000 Volume : 1.00 Printed : 3:21:22 PH December 20, 2005 

K-766 Na589 sc Sc361 
# 1  22.5 85.5 3729.0 3729.0 
t 2  26.5 91.5 3632.0 3632.0 

?an 24.5 88.5 3680.5 3680.5 
D 2.8 4.2 68.6 68.6 
RSD 11.5 4.8 1.9 1.9 

?PARENT CONCENTRATIONS 
dentity 1 : ICSAB Identity 2 : Type : ICSAB 
sight : 1.0000 Volume : 1.00 Printed : 3:21:22 PM December 20, 2005 

K-766 Na589 sc Sc361 
n n m  nn.n nnrn 



# 2  0.0881 L -0.0418 3632.000 93.2134 

lean 
ZD 
:VOLUTION 

0.0568 L -0.0518 3680.500 94.4602 
0.0443 0.0142 68.589 1.7632 010057 

by Micro-Active Australia Pty Ltd 3:29:20 PM December 20, 2005 

LRSD 77.8601 27.4076 1.864 1.8666 

:hecking interference check standard ... 
[dentity 1 : ICSAB Identity 2 : 
leport name Low limit Value High limit 
(-766 0.000 0.057 0.000 Failed 
Ia589 0.000 -0.052 0.000 Failed 
IACKGROUND CORRECTED INTENSITIES 
identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 3:25:14 PM December 20, 2005 

K-766 Na589 sc Sc361 
1 1  1558.0 13065.5 3845.5 3845.5 
1 2  1538.0 12804.5 3781.5 3781.5 

lean 1548.0 12935.0 3813.5 3813.5 
:D 14.1 184.6 45.3 45.3 
,RSD 0.9 1.4 1.2 1.2 

PPARENT CONCENTRATIONS 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
eight : 1.0000 Volume : 1.00 Printed : 3:25:14 PM December 20, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

I 1  19.8147 29.8859 3845.500 98.7018 
t 2  19.8924 29.7837 3781.500 97.0566 

ean 19.8536 29.8348 3813.500 97.8792 
D 0.0550 0.0723 45.255 1.1634 
RSD 0.2769 0.2422 1.187 1.1886 

hecking calibration verification ... 
dentity 1 : CLP-CCV-SC Identity 2 : 
eport name Low limit Value High limit 
766 18.000 19.854 22.000 
8589 27.000 29.835 33.000 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : Calibration blank Identity 2 : Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 3:29:10 PM December 20, 2005 

K-766 Na589 sc Sc36 1 
r 1  34.5 125.0 3878.5 3878.5 
r 2  38.5 86.0 3759.5 3759.5 

.an 36.5 105.5 3819.0 3819.0 
D 2. 8 27.6 84.1 84.1 
3SD 7.7 26.1 2.2 2.2 

'PARENT CONCENTRATIONS 
lentity 1 : Calibration blank Identity 2 : Type : CB 
?ight : 1.0000 Volume : 1.00 Printed : 3:29:10 PH December 20, 2005 

K-766 Na589 sc Sc361 
PPm P Pm PPm 

0.1674 0.0206 3878.500 99.5501 
n A n . .  . n nrn. C I o r - c .  rnn nr .,-..e 

k 1  
Y A  



Mean 0.2008 L -0.0209 3819.000 98.0206 
SD 0.0472 0.0587 84.146 2.1631 
LRSD 23.4953 281.4103 2.203 2.2068 

ZVOLUTION by Micro-Active Australia Pty Ltd 3:39:48 PI4 December 20, 2005 

Zhecking calibration blank ... 
[dentity 1 : Calibration blank Identity 2 : 
leport name CRDL Value 

la589 0.250 -0.021 
k361 0.000 98.021 

(-766 0.250 0.201 

0.10058 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
6 2  2 3 0  SOUTHWEST RESEARCH INSTITUTE 

SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 
I 

SDG(S): 2'1 12qc 
CLIENT(S): D!V 
TASK ORDER(S): 0 S I ?  - 3 0101359 
PROJECTNO(S): u b Q O I *  O\* 3ZZ 

I 
2 0  

\ 

METHOD:3005A~3050B~3050B-7.5~301 O A ~ 3 0 2 0 A ~ 7 7 6 O A ~ 7 7 4 O A ~ H C l O ~ H C 1 0 ~ ~ S 0 ~  
Microwave-Fusion-Teflon-Rock-OTH ER 4 4/ 0 3  

INSTRUMENT: GFAA-ICP~ICP-MS-IC-FLAA-HYDRIDE-OTHER 
ACID INORG #: HN03# Cugf HCI# H2S04# HC104# H F# H202# 

MATRIX: Water-Soil-Biota-Solid-&quid-TCLP Ext-OTHER 

INTERNAL STD: 0 PPM-Be @ 10 PPM-SOURCE: INORG# EXP: AMT: 
Ov W H o t  plat e61 \ Temperature ("(2): 4 < "c 

1- 

PREPARED BY: DATE: !2-1$ -0  I 

REVIEWED BY: DATE: e-w-05 

DISPOSAL INT/DATEYLOC: 
FRM-191 (Rev 4Nan 05) 

1 

1 

3 
I 
I 
I 
II 
1 
II 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
62 232 SOUTHWEST RESEARCH INSTITUTE 

SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

A 

ORDER(S): 11% I 7, I SDG(S): 23  I 2544 

ETHOD:3005A-3050B,,3050B-7.5-30 1 OA-3020A-776OA-774OA-HClO~HCIOJH~SO~ 
Microwave-Fusion-Teflon-Rock-OTHER ;\ ddwh 

X: Water-Soil-Biota-Solid-LiquiddLP Ext-OTHER 
UMENT: GFAA-ICP_LLK:P-MS-IC-FLAA-HYDRIDE-OTHER 

RG#: t i N O # - ~ k &  HCI# SB-% H2SQ4W -HC104# HF# H2w ~ 

INORG# 5'404, EXP:fbjr/& A M :  S b o L  

t . . . . . . 
.-. . . , .- 

Sample Identification I I df lWr(g) ll.V.(ml) IF.V.(ml) 

TOuL ICAL-1 Spex#5288 exp. 06/06 
PBW&LCSW are prepared as 1 Omls 1 %HN03 / 5% HCL 

J 

PREPARED BY: 
REVIEWED BY: 
DISPOSAL INTpATULOC: 

FRM-191 (Rev 4/Jan 05) 



SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

MAINTENANCE= 
OTHER: yEv Cleaned Torch: .- 

Changed Pump Tubing: - YES 
YES Cleaned Optics: - 

Polished Optics: - YES 

SPECTRO ICP DAILY LOG A 

ANALYST m 
 POWER:^ 

COMMENTS: - 

REVIEWED BY: DATE: !$I%\ 1 0 5  
# 

FRM-285 (Rev 1/Apr 03) 
Page 1 of 2 



ICP Calibration Blan WICBICCB Solution 
ID: BLK- 0'5 &W\ 010962 
Date Prepared: I2 - I  -5- Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added A 10 ml HN03 INORG #: 54-5-r 
Added 50mlHCL lNORG#: S4-t'L 

Added 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 5- 1 -O& INORG #: S\ T5' 

ICP Calibration BlanWlCB/CCB Solution 
ID: BLK- 
Date Prepared: Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added lOOOul of lOOOOppm Sc (INORG. VENT. ) EXP. Date: INORG #: 

IC P Ca I i bra t io n B la n WI C B/CCB Sol ut ion 
ID: BLK- 
Date Prepared: Prepared By: 

Make up as needed in lOOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: INORG #: 

-JCP Calibration-BlanWICBICCB Solution 
ID: BLK- 
Date Prepared: Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: INORG #: 

F R M -296 
(Rev O/May 02) 



I 
ICP ICV/CCV SOLUTION 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ccv- 05-\ 
Date Prepared: 1 2-1 -O 5- Prepared By: 

HN03 INORG #: T4-5< HCI INORG #: 54Zc 

Make up as needed in lOOOml volumetric flask in 1% HN03 AND 5% HCI. 

010063 

Expiration Date: I - 1 C-O 
I 

FRM-297 
(Rev O/May 02) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ICP Calibration Standards 010064 
Date Prepared: i Z - t * Prepared By: 

HCI INORG #: r4 22 HN03 INORG #: +kr\ 
Make up as needed in 500 ml volumetric flasks in 1 % HN03 and 5% HCI. 

I 

Expiration Dates: 2 4 dia 
STD1: STD4: 

STDP: -’ -rsL STD5: 2 -I -uL 

STD3: 1 - 1  -& STDG: 1 - I  -0‘ 

FRM-299 
in-.. h i h a - . .  nn\ 



U = Undetected 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

6 2 , 2 3 1  
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

A 
r 

CLIENT(S): 20 
TASK ORDER(S): CJ s) 2 / 7 -h SDG(S): 2 7 12 ell- U r n  
PROJECT NO(S): tj6m 2- a\- 3 2 2  
METHOD:3005A~3050B~3050B-7 .5~301  O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 0 A ~ H C 1 0 ~ H C 1 0 4 / H ~ S 0 ~  
Microwave-Fusion-Teflon-Rock-OTHER LU”*r &ss . 

MATRIX: Water-Soil-Biota-Solid&iquidTCLP Ext-OTHER 
INSTRUMENT: GFAA-ICP-ICP-MS-ICJ.JTAA-HYDRIDE-OTHER 
ACID INORG #: HN03# fJ/k HCI# A _ / ~ H ~ S O ~ #  HC104# H F# H202# 

Oven/Hotplate/ Block ID: n l / A  Temperature (“C): 
INTERNAL STD: Sc 63 10 PPM-Be 63 10 PPM-SOURCE: INORG# EXP: AMI: 

I -  

PREPARED BY: DATE: ) 2 + I 5  -6c 
REVIEWED BY: DATE: i ‘z-zo -0s 
DISPOSAL INT/DATE/LOC: 

FRM-191 (Rev 4/Jan 05) 



U = Undetected 



010068 



U = Undetected 



Schedule File: CAPeakNeAscheduleEl DEC05.sch 

Line ~ ~~ Sample ~ ~ SampleType Level 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

ICV 
ICB 
271 245 
271 245D 
271 2458 
271246 
271 247 
271249 DFlOO 
271250 DF200 
271250D DF200 
2712508 DF200 
ccv 
CCB 

Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Method 

anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 1 l6.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 

~~ Data File ~ -. . - _ _  Dilution 

051220 a001.dxd 20 
051220I002.dxd ; 0 1 0 9 7 0 
051220-003.dxd 
051 2201004.dxd 
051 220-005.dxd 
051220 OO6.dxd 
051 220-007.dxd 
051 220-008.dxd 
051220~009.dxd 
051220~010.dxd 
051220-01 1 .dxd 
051220-012.dxd 
051220-01 3.dxd 

Default Method Path: C:\PEAKNEnMETHOD 
Default Data Path: C:\PEAKNET\DATA\O51221 
Comment: 
DIV 20 06002.01.322 TO#051219-5 

XELUANT - 17.0 US 
1 .O mM SODIUM BICARBONATE (INORG #2626) & 3.5 mM SI\ODIUM CARBONATE (INORG#3757) 

ICV Sources: 
1) SPEX LOT#28-164AS (INORG#5467) 

F = 100 mg/L 
CI = 200 mg/L 
Br = 400 mg/L 
N03N = 90.4 mg/L 
P04P = 191 mg/L 
SO4 = 400 mg/L 

N02N 159 mg/L 
128-01-IC5 

1 
1 
1 
1 
100 
200 
200 
200 
20 
1 

PeakNet 5.1 Page 1 of 1 12/22/05 1 1 : 10:22 AM 



Sample Name : ICV Date Time Collected : 12/21/05 3:40:15 PM 
Dilution Factor : 20.00 System Name : Dx-500 
Injection Number : 1 Detector Name : Conductivity Detector 
Data File Name : c:\peaknet\data\051221\051220~A001 .DXD Column Type : AS14-SN#018097 AG14-#019940 
Method File Name : c:\peaknet\method\anions051116.met System Operator : RSPIES 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

010071 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

1 2.94 FLUORIDE 
2 4.17 CHLORIDE 

4 6.29 BROMIDE 
3 5.01 NITRITE-N 

5 7.34 NITRATE-N 
6 9.56 PHOSPHATE-P 
7 11.50 SULFATE 

~ 

95.822 173684 
203.581 198735 
154.921 255703 
401.732 1 10807 
86.075 1 10559 

193.644 59972 
396.278 94263 

~~~ ~ 

1220081 2 -2.21 
1647479 2 -2.1 1 
2790269 2 -2.53 
1368058 2 -2.33 
1743957 2 -0.36 
1315700 2 -2.48 
2264875 2 -2.60 

---total(s)--- 
0.00 1532.053 1235041 9 

ICV 
30 0-  

t 

25 Of  

20 0- 
t 

4 

15 0-  
Y 

i 10.0 

t 

5.01 

I 

1 1 6.29 7.34 

I I  I I 11 5 0  

+ -  ~- ~ _ _ _  - - ~ _  ~~ ~ 

0 2 00 4 00 6 00 8 00 1 o"o0 12'00 14 00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 12/2 1/05 
Current Time : 15:56:4 



Sample Name : ICB 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\051221\051220~002.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 356% PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#0199fy 10 0 7 2 
System Operator : RSPIES 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

%Delta 

~~ ~ ~~~ 

1 4.17 CHLORIDE 
1 4.17 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.047 
0.047 

346 
346 

2585 1 
2585 1 

-2.11 
-2.1 1 

0.00 
---total( s)--- 

0.093 51 70 

ICB 
30.0 i 

25.04 

20.04 

15.0 
v) 
1 

10.0 I 

0 6.00 8.00 
- -  

-10'00 12.00 14:OO 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : I212 I /05 
Current Time ' I6 i 3.3 



Sample Name : 271245 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : c:\peaknet\data\051221\051220~003.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 4:13:37 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

010073 

Pk. Ret Time Component Name 
Num 

1 2.94 FLUORIDE 
3 4.17 CHLORIDE 
4 5.01 NITRITE-N 

BROMIDE 
5 7.46 NITRATE-N 

PHOSPHATE-P 
6 11.58 SULFATE 

Peak Information : All Components 

Concentration Height Area BI. 
(PPm) Code 

- _. . ~ 

0.112 J 870 4819 1 
0.681 J 11022 98857 2 
1.231 4 37376 416733 2 

0.396 J 81 73 126518 1 

0.063 J 227 4440 1 

J 

J 

%Delta 

-2.21 
-2.11 
-2.53 

1.27 

-1.92 

0.00 
---tota I ( s )--- 

2.483 651 368 

271 245 
30.0, 

20.0 t 

10.0. 

5.01 

5.0t 
+ 

O+ + 

4.17 
2.9x25 

7.46 
11.58 

: Peamet 5.1 Page 1 of 1 Current Date : I212 1/05 
Current Time : 16:30:1 



Sample Name : 271245D 
Dilution Factor : 1 .OO 
Injection Number : 4 
Data File Name : c:\peaknet\data\051221\051220~004.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\21dec05,sch 

Date Time Collected : 12/21/05 4:30:21 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

010074 

Pk. Ret Time Component Name 
Num 

-~~ ~ -- 

1 2.98 FLUORIDE 
3 4.22 CHLORIDE 
4 5.06 NITRITE-N 

BROMIDE 
5 7.58 NITRATE-N 

PHOSPHATE-P 
6 11.69 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

0.113J 881 
0 . 9 3 4 d  15838 
1.216d 37084 

8203 
r/ 

0.411 / 
J 

0.077 J 249 

Area BI. %Delta 
Code 

4874 1 -0.89 
137557 1 -0.86 
411071 1 -1.49 

132648 1 2.89 

5891 1 -1.02 

0.00 
---tota I ( s )--- 

2.750 692041 

271245D 
30.0~ 

25 0 

20.04 

? 

10.0 
I 

5.0{ 
t 

5 06 

4.22 
2.9829 I 

I 
1 1  

- - 

11.69 

- 

c---- ~ 

0 2 00 4 00 6 00 a 00 10 00 12 00 14 00 
Minutes 

: PeakNet 5.1 Page I of 1 Current Date : 12/21/05 
Current Time : 16:46:5 



Sample Name : 2712458 
Dilution Factor : 1 .OO 
Injection Number : 5 
Data File Name : c:\peaknet\data\051221\051220~005.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 4:47:04 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI 8097 AG14#019940 
System Operator : RSPIES 

010075 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area El. 
Code 

%Delta 

1 2.94 FLUORIDE 
3 4.18 CHLORIDE 

5 6.34 BROMIDE 
4 5.02 NITRITE-N 

6 7.44 NITRATE-N 
7 9.65 PHOSPHATE-P 
8 11.60 SULFATE 

0.860, 29562 
2.593,/ 46101 
2.727J 86592 
4.049J 19899 
1.204J 28896 

10758 
4.025 '"'"JJ 17355 

197867 3 
394007 2 
956281 2 
254494 2 
453724 2 
242629 1 
428036 1 

-2.21 
-1.80 
-2.27 
-1.50 
0.90 

-1.53 
-1.81 

0.00 
---total( s)--- 

17.376 2927038 

271 2458 
30.0 1 

25.0t 

20.0 

15.0 i 
Y 1 I 

t 5.02 

10.04 I 

5.0 - 

0 

11.60 9.65 

~- ---- - - __- + 

0 200- - ~ -  - 4 00 6 00 a 00 10 00 12 00 14 00 
Minutes 

PeakNet 5 .1  Page I of 1 Current Date : 1212 1 /05 
Current Time : 17:03:3 



Sample Name : 271246 
Dilution Factor : 1 .OO 
Injection Number : 6 
Data File Name : c:\peaknet\data\051221\051220~006.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 5:03:48 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : ASl4-SN#018097 AG144019940 
System Operator : RSPIES 

010076 

Pk. Ret Time Component Name 
Num 

--- - ~ 

1 298 FLUORIDE 
4 4.22 CHLORIDE 
5 5.08 NITRITE-N 

BROMIDE 
6 7.54 NITRATE-N 
7 9.64 PHOSPHATE-P 
8 11 5 8  SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

- 

0.118 v‘ 1083 
0.358 J 5558 
0.330 J 8622 

0.450 J 9422 

0.059 / 168 

J 

0.066 1 119 

%Deita Area BI. 
Code 

6259 1 -0.89 
49760 1 -0.86 
92836 1 -1.23 

148291 1 2.35 
2752 1 -1.67 
4011 1 -1.92 

0.00 
---total( s)--- 

1.380 303909 

271 246 
30.0- 

20.0- 
! 
T 

’”, I5.O! 
I 

10.0 

5.0f 
5.08 2.@3?82 4.22 7.54 

I 9.64 11.58 

I I 

- -_-i- - - i 

0 2 00 4 00 6 00 8 0 0 -  - 10 00 l300- 14 00 
Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 12/21/05 
Current Time : I7:20:2 



Sample Name : 271247 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : c:\peaknet\data\051221\051220~007.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\ldec05.sch 

Date Time Collected : 12/21/05 5:20:31 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

0100’77 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

~~~ - - 

1 2.96 FLUORIDE 
3 4.20 CHLORIDE 

5 6.37 BROMIDE 
4 5.04 NITRITE-N 

6 7.32 NITRATE-N 
7 9.69 PHOSPHATE-P 
8 11.68 SULFATE 

. ~~~ 

0.155J 
1.582J 
1.331 J 
0.080 I/ 
8.687 
0.596 J 
0.098/ 

~ ~~ 

2614 15885 
27303 237024 
40951 452574 

252 2599 
232995 36791 86 

2839 7081 6 
348 8172 

__ 

1 
2 
2 
1 
1 
1 
1 

-1.77 
-1.49 
-2.01 
-1.09 
-0.72 
-1.12 
-1.13 

---total(s)--- 
0.00 12.529 4466255 

271 247 
30.0- 

i 7.32 
t 

25.0- I 

20 0- 
t 
T 

15 0 
‘0, 

I 

50 

0 

5.04 
4.20 

I 
2.!%28 6.37 9.69 11.68 

- ~- +_ ~- ~ _-+-_ ~ - -- 
0 2 oo- 4 00 6 00 8.00 10 00 12+00 14 00 

Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 12/21/05 
Current Time : 17:37:0 



Sample Name : 271249 DFIOO 
Dilution Factor : 100.00 
Injection Number : 8 
Data File Name : c:\peaknet\data\051221\051220~008.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 5:37:16 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI 8097 AG14#01994 
System Operator : RSPIES 

910078 

Pk. Ret Time Component Name 
Num 

~~~ 

1 2.96 FLUORIDE 
3 4.18 CHLORIDE 

5 634 BROMIDE 
4 5 01 NITRITE-N 

6 7 37 NITRATE-N 
7 9.65 PHOSPHATE-P 

SULFATE 

Peak information : All Components 

Concentration Height 
(PPW 

~~ ~ ~ 

162 
420.050 9’693J 78197 

8.357 432 
15.886 61 8 

290.210 73338 
8.057 21 7 

Area BI. %Delta 
Code 

~~ ~ 

812 1 -1.77 
648125 3 -1.80 

4683 4 -2.53 
7553 1 -1.50 

1153174 1 0.00 
4656 1 -1.53 

0.00 
---total( s)--- 

752.252 1819004 

271249 DFIOO 
30 0- 

25.0- 

20.0 

I 

1o.ot 
t 
I 

5.0 

O t  

7.37 4.18 
, i ~ 

I 

2.91626 5 01 634 , 9 65 

c -f_ -+-+ - ~ _ ~ _ _  - -~ - ~-~ 
0 2 00 4 00 6 00 8”OO- ~- 10 00 12 00 14 00 

Minutes 
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Sample Name : 271250 DF200 
Dilution Factor : 200.00 
Injection Number : 9 
Data File Name : c:\peaknet\data\051221\051220~009.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 55359 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI 8097 AG14-#019940 
System Operator : RSPIES 

010079 

Pk. Ret Time Component Name 
Num 

- - ~ ~  ~ ~ ~~ 

1 4.20 CHLORIDE 
1 4.20 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.32 NITRATE-N 
3 9.70 PHOSPHATE-P 

SULFATE 

Peak Information : All Components 

Concentration Height Area BI. 
(PPW Code 

~ ~~ ~~~ ~ 

221 1.305 223421 1802373 1 
221 1.305 223421 1802373 1 

2176.692 287296 4705904 2 
372.744 10425 235523 2 

~ 

%Delta 

-1.49 
-1.49 

-0 72 
-0.99 

0.00 
---total(s)--- 

6972.045 85461 72 

3001 
t 

25 0 

I 

20 0 ; 

f 
150-  

2 

10.0 

5.0 1 

271250 DF200 
I 

I 
1 1  

I 
4 20 I 1  

1 ;  
I 

9 70 

- ~- 

- --- - ---- - - -~ ~~ 

0 2 00 4 0 0  6 00 a 00 i o 0 0  12 00 14 00 
Minutes 
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010080 
Sample Name : 271250D DF200 
Dilution Factor : 200.00 
Injection Number : 10 
Data File Name : c:\peaknet\data\051221\051220~010.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 6: 10:41 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG144019940 
System Operator : RSPIES 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

%Delta Concentration Height Area Bi. 
(PPW Code 

- - -~ ~~ ~~~~ ~~~ __ ~ ~~~ 

1 4.20 CHLORIDE 2464.51 6 247514 2030095 1 -1.49 
1 4.20 CHLORIDE 2464.516 24751 4 2030095 1 -1.49 

NITRITE-N 
BROMIDE 

2 7 28 NITRATE-N 2392.584 324996 5226562 2 -1.27 
3 9.65 PHOSPHATE-P 413 717 11649 262379 2 -1.53 

SULFATE 

0.00 
---total( s)--- 

7735.333 95491 31 

30.0 ; 

25 0 

20.0' 

15.01 
2 

1o.ot 

5.01 

271250D DF200 

1 ;  4 20 , 

I ~ 

9.65 

~- 

: PeakNet 5.1 Page 1 of 1 Current Date : 12/2 1 /05 
Current Time : 18:27:1 



010081 Sample Name : 2712508 DF200 
Dilution Factor : 200.00 
Injection Number : 11 
Data File Name : c:\peaknet\data\051221\051220-011 .DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 6:27:25 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

1 2.97 FLUORIDE 
2 4.25 CHLORIDE 

4 6.44 BROMIDE 
3 5.09 NITRITE-N 

5 7.38 NITRATE-N 
6 9.66 PHOSPHATE-P 
7 11.61 SULFATE 

183.023 29047 
2802.948 281825 
304.98 1 45400 
790.013 19333 

2358.152 31 6464 
743.239 21818 
763.420 16584 

212008 1 
2342821 2 
522394 2 
248098 2 

5142774 2 
480971 1 
405472 1 

%Delta 

-1.33 
-0.23 
-0.97 
-0.05 
0.18 

-1.39 
-1.69 

0.00 
---total( s)--- 

7945.776 9354538 

30 0 

25.0 1 
1 

20 0: 

15.07 
2 

10.0 

5.0 1 
I 

0 

0 

~ 

2.00 

I 
I 

I 
2.97 

I 

4.00 

271 250s DF200 

5.09 

I 644  
I I 

11.61 9.66 

1 1 

6 00 8 00 10 00 12 00 14 00 
Minutes 
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010082 Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 12 
Data File Name : c:\peaknet\data\051221\051220~012.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 6:44:07 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Pk. Ret Time Component Name 
Num 

- ~ 

1 2.97 FLUORIDE 
2 4.20 CHLORIDE 

4 6.32 BROMIDE 
3 5.04 NITRITE-N 

5 7.37 NITRATE-N 
6 9.61 PHOSPHATE-P 
7 11.57 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

~- - - 

97.459 175400 
206.748 199245 
156.139 254529 
407.268 1 12024 
86.900 111797 

193 094 60759 
401.138 95866 

Area BI. 
Code 

1241508 2 
1675257 2 
2812743 2 
1388911 2 
1761524 2 
1311684 1 
2295364 1 

%Delta 

- -~~ 

-1.33 
-1.49 
-2.01 
-1.92 
0.00 

-1.94 
-2.03 

0.00 
---total( s)--- 

1548.745 12486991 

ccv 
30.0 

t 5.04 

25.01 

20.0 

420 

2 97 

I 

15.0, 

t ’”, 

10.0; 

5.0i  

0 2.00 

6.32 7.37 

i I 

4 00 10.00 

11 5 7  

14.00 

: Pernet  5.1 Page I of I Current Date : 12/21/05 
Current Time : 19:00:4 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 13 
Data File Name : c:\peaknet\data\051221\051220~013.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\l dec05.sch 

Date Time Collected : 12/21/05 7:00:50 PM 

Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

System Name : Dx-500 010083 

Pk. Ret Time Component Name 
Num 

1 
1 

4.18 CHLORIDE 
4.18 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

. 

0.035 122 
0.035 122 

Area BI. %Delta 
Code 

892 1 
892 1 

-1.80 
-1.80 

0.00 
---total( s)--- 

0.071 1784 

CCB 
30.0 - 

25.0 1 

20.0- 

15.0 
’”, 

10.0- 

L _ ~ -  -+-- ~- f~ 

0 2 00 4 0 0  - 6 00 8.00 l ioo- - -  - ~ - -  12 00- 14.00 
Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 12/2 1 /OS 
Current Time : 19: 17:2 



Schedule File: C:\PeakNet\schedule\ODEC05.sch 

Line 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

~ ~~~ Sample __ .. .. 

ICV 
ICB 
271245 DF20 
271245D DF20 
2712458 DF20 
271246 DF20 
271247 DF20 
271248 DF20 
271249 DF20 

271250 DFlOO 
271250D DFlOO 
ccv 
CCB 
2712508 DFlOO 
ccv 
CCB 

PBW-MI 9E3 

Sample Type . Level 

Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Method 

anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 
anions051 116.met 

Data File - ~~~ 

051215~001.dxd 
05 1 2 1 5-002.dxd 
05 1 2 1 5-003.dxd 
051 21 5-004.dxd 
05121 5-005.dxd 
051 21 5 OO6.dxd 
051215~007.dxd 
051 21 51008.dxd 
05121 5-009.dxd 
051215-010.dxd 
051215 0 l l .dxd  
051 2 1 5-0 1 2.dxd 
051 2 1 5101 3.dxd 
051215 014.dxd 
05 1 2 1 510 1 5.dxd 
051 2 1 5-0 1 6.dxd 
051 2 1 5-0 1 7.dxd 

Default Method Path: C:\PEAKNET\METHOD 
Default Data Path: C:\PEAKNET\DATA\O51220 
Comment: 
DIV 20 06002.01.322 TO#051219-5 

Y - ELUANT - 17.0 US 
1 .O mM SODIUM BICARBONATE (INORG #2626) & 3.5 mM SI\ODIUM CARBONATE (INORG#3757) 

ICV Sources: 
1) SPEX LOT#28-164AS (INORG#5467) 

F = 100 mg/L 
CI = 200 mg/L 
Br = 400 mg/L 
N03N = 90.4 mg/L 
P04P = 191 mg/L 
SO4 = 400 mg/L 

N02N 159 mg/L 
2) 128-01 -IC5 

Dilution 

20 

i o  010084 
20 
20 
20 
20 
20 
20 
1 
100 
100 
20 
1 
100 
20 
1 

PeakNet 5.1 Page 1 of 1 12/22/05 1 1 : 14:05 AM 



Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : 1 
Data File Name : c:\peaknet\data\051220\051215~001 .DXD 
Method File Name : c:\peaknet\method\anionsO!jl116.met 
Schedule File Name : c:\peaknet\schedule\20dec05.sch 

Date Time Collected : 12/20/05 6:05:45 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

010085 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

~~~~ ~~~~ 

1 2.97 FLUORIDE 
2 4.22 CHLORIDE 

4 6.38 BROMIDE 
3 5.08 NITRITE-N 

5 7.44 NITRATE-N 
6 9.57 PHOSPHATE-P 
7 11.46 SULFATE 

__ ~ ~~~ 

94.985 168166 1209138 2 -1.33 
199.707 197963 1613594 2 -0.86 
152.990 253747 2754649 2 -1.23 
390.662 107140 1326554 2 -0.88 
83.191 105894 1682600 2 0 90 

187 544 57676 1271206 2 -2 35 
388.074 91910 2213583 2 -2 94 

---total( s)--- 
0.00 1497.154 12071 325 

30.07 

I 
25.0 

ICV 

5.08 

I 

i- - -c--- - -Ap--- + -~ ~ - p  

0 2 00 4 00 6.00 8 00 10.00 12 00 14 00 
Minutes 
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Sample Name : IC6 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\051220\051215~002.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 6:22:26 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Pk. Ret Time Component Name 
Num 

1 
~~~~ 

I .70 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

~~~ __ . ~~~ 

0.000 5359 110250 1 

0.00 
---total(s)--- 

0.000 1 10250 

ICB 
30.0 

25.01 

20.0- 

L ~ _ _ -  . - - ~ -  --- +-LA----- +- - 
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 : 12/20/05 
Current Time : 18:39:0 



Sample Name : 271245 DF20 
Dilution Factor : 20.00 
Injection Number : 3 
Data File Name : c:\peaknet\data\051220\051215~003.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\20dec05.sch 

Date Time Collected : 12/20/05 6:39:08 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

0 1 0 0 8 7 

Pk. Ret Time Component Name 
Num 

1 3.25 FLUORIDE 
2 4.17 CHLORIDE 
3 5.02 NITRITE-N 

BROMIDE 
4 7.54 NITRATE-N 

PHOSPHATE-P 
5 11.57 SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

~~ ~ ~~ ~~ 

1.91 1 73 462 1 7.97 
1 594 74 1 7609 1 -2.1 1 
2.460 1717 18812 1 -2.27 

1.879 376 5353 1 2.35 

0.729 107 1640 1 -2.03 

0.00 
---total( s)--- 

8.574 33876 

271245 DF20 
30.0 1 

15.0 I 
Y 

10.0 ' 

5.0- 
7.54 

- 

11.57 

+ -~ ___,~--~ ~~ ~ -~~ _ - _  - -  
0 2.00 4.00 6.60 8 00 ioloo 12'00 14 00 

Minutes 

: PealcNet 5.1 Page 1 of 1 Current Date : 12/20/05 
Current Time : 18:55:4 



Sample Name : 271245D DF20 
Dilution Factor : 20.00 
Injection Number : 4 
Data File Name : c:\peaknet\data\051220\051215~004.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 6:55:50 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

0 1 0 0 8 8 

Pk. Ret Time Component Name 
Num 

~~~~~~ 

1 4.22 CHLORIDE 
1 4.22 CHLORIDE 
2 5.08 NITRITE-N 

BROMIDE 
3 7.61 NITRATE-N 

PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area 61. %Delta 
(PPm) Code 

~~~~ ~ ~ ~~~ 

1.191 564 4560 1 -0.86 
1.191 564 4560 1 -0 86 
2.41 1 171 1 17923 1 -1 23 

1.872 36 1 5209 1 3.26 

---total(s)--- 
0.00 6.665 32252 

271245D DF20 
30.0 

25.0 

20.0 

15.0 
2 

10.0 

5.0 
4.22 5.08 7.61 

I-- -- ~ 

0 2.00 4 00 6 00 8 00 10 00 12 00 14 00 
Minutes 
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Sample Name : 2712458 DF20 
Dilution Factor : 20.00 
Injection Number : 5 
Data File Name : c:\peaknet\data\051220\051215~005.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 7:12:32 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

~ 

1 2.94 FLUORIDE 
2 4.18 CHLORIDE 

4 6.38 BROMIDE 
3 5.04 NITRITE-N 

5 7.53 NITRATE-N 
6 9.70 PHOSPHATE-P 
7 11 60 SULFATE 

Concentration Height Area BI. %Delta 
(PPW Code 

~~ ~ - - - ~  ~~~~ ~~~ ~ 

18.015 29215 208300 1 -2.21 
40.360 34796 304521 2 -1.80 
32.583 47363 559952 2 -2.01 
86.001 19408 270679 2 -0.88 
17.990 201 17 329965 2 2.17 
36.938 10287 233320 2 -0.99 
78.707 17064 418296 2 -1 81 

---total( s)--- 
0.00 310.594 2325033 

2712453 DF20 
30.0 

25.0 

20.0 

15.0 
'", 

10.04 
I 5.04 
t 
I ' 6.38 7 53 11 60 

294 4.18 

t I I 9 70 5.0- 

I 
I I 

1 ~~ - -~ - -~ - -t _ -  . - 
0 200 - 4 00 6 00 8 00 10'00 12.00 14 00 

Minutes 

: PeakNet 5 . 1  Page I of I Current Date : 12/20/05 
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Sample Name : 271246 DF20 
Dilution Factor : 20.00 
Injection Number : 6 
Data File Name : c:\peaknet\data\051220\051215~006.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 7:29:15 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Pk. Ret Time Component Name 
Num 

~ ~ 

1 3.28 FLUORIDE 
2 4.18 CHLORIDE 
3 5.04 NITRITE-N 

BROMIDE 
4 7.56 NITRATE-N 
6 10.02 PHOSPHATE-P 

SULFATE 

Peak Information : All Components 

Concentration Height Area El. %Delta 
(PPm) Code 

-~ - ~ ~ ~~~~ ~-~ - 

1.977 108 1312 1 8.86 
1.299 484 5372 1 -1.80 
1.657 429 4421 1 -2.01 

1.930 430 6388 1 2.53 
2.654 185 11334 2 2.28 

0.00 
---total( s)--- 

9.51 7 28827 

271246 DF20 
30.0~ 

25.0 i 
20.0; 

15.0 f 
’”, , 

10.04 

5.0 
3.28 4.18 5.04 7.56 8.24 10.02 

I l l  

- +- - -~ -,-- - -,- ~ -- ~ 

0 2 00 4 00 6 00 8100 10 00 12 00 14 00 
Minutes 
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Sample Name : 271247 DF20 
Dilution Factor : 20.00 
Injection Number : 7 
Data File Name : c:\peaknet\data\051220\051215~007.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\20dec05.sch 

Date Time Collected : 12/20/05 7:46:00 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

Pk. Ret Time Component Name 
Num 

~ ~ ~~ 

1 2.96 FLUORIDE 
3 4.17 CHLORIDE 
4 5.01 NITRITE-N 

BROMIDE 
5 7.46 NITRATE-N 
6 9.70 PHOSPHATE-P 

SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

~ 

1.896 67 
2.084 1352 
2.632 2100 

8.747 9100 
1.451 1 74 

Area BI. %Delta 
Code 

~~~~~ 

267 1 -1.77 
11313 1 -2.11 
21893 1 -2.53 

143290 1 1.27 
3631 1 -0.99 

0.00 
---total( s)--- 

16.810 180394 

271247 DF20 
30 0- 

25.0 r 

20.01 

15.0 
Y 

10.0 

5.0t 
i 2.S25 4.17 5.01 

7.46 
9.70 

0 2 00 4 00 6 00 8 00 10.00 
Minutes 

13. 

12.00 14.00 

: PeakNet 5.1 Page 1 of I Current Date : 12/20/05 
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OlOD92 Sample Name : 271248 DF20 
Dilution Factor : 20.00 
Injection Number : 8 
Data File Name : c:\peaknet\data\051220\051215~008.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\20dec05.sch 

Date Time Collected : 12/20/05 8:02:42 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPW Code 

~ ~~~ ~ ~~ ~~~ 

1 2.96 FLUORIDE 
3 4.20 CHLORIDE 
4 5.04 NITRITE-N 

BROMIDE 
5 7.30 NITRATE-N 
6 9.66 PHOSPHATE-P 
7 11.60 SULFATE 

-- -~~ 

2 . 1 8 7 - 7  662 4019 2 -1.77 
115.655J 108174 903863 2 -1.49 

2.372 J 1437 17223 2 -2.01 

203.821 ,/ 275863 4377654 1 -0.90 
I/ 

2.468J 41 1 10141 1 -1.39 
0.776 109 1886 1 -1.81 

---total( s)--- 
0.00 327.278 5314785 

271248 DF20 
30 0- 

t 

250; 

i 

i 
20 04 

I 

I 
4.20 

I 
1 1  
' !  

~ 

I 
1 1  

5.04 ~ 9.66 

I 
, 

' I  
8 ,  I 

I I .60 

I 
-c- ~+ 1 ~ ~ ~ - -  

0 2 00 4 00 6100 8 00 10'00 - 12'00- ~- 14 00 
Minutes 
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Sample Name : 271249 DF20 

Injection Number : 9 
Data File Name : c:\peaknet\data\051220\051215~009.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 8:19:24 PM 

Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

Dilution Factor : 20.00 System Name : Dx-500 010093 

Peak Information : All Components 

Concentration Height 
(PPm) 

Pk. Ret Time Component Name 
Num 

Area BI. 
Code 

%Delta 

-1.33 
0.39 

-0.97 
0.16 

-0.18 
-0.44 

- -~~~ -~ - ~ -  

1 2.97 FLUORIDE 
3 4.28 CHLORIDE 

5 6.45 BROMIDE 
4 5.09 NITRITE-N 

6 7.36 NITRATE-N 
7 9.76 PHOSPHATE-P 

SULFATE 

~ - ~ 

2.286 i/ 866 
443.557 490844 

3.422 / 2808 
13.703 J 3247 

310.009 J 428779 
3.984 J 879 

5295 1 
4021363 3 

36034 4 
40512 1 

7017803 1 
19860 1 

---total( s)--- 
776.96 1 0.00 11 140867 

271249 DF20 
30.0 - 

25.0- 

20.01 

1501 
v) 
I 

10 0 ' I  

I 
1 1  

i I \  l l  5.01 
2 9329 ~ 5.09 6.45 1 ' 

1 1  I I I 
9.76 

0 
- -  
6 00 a 00 10'00 

Minutes 

-- - 
12.100 

~ 

14.00 2.00 

: PeakNet 5.1 Page 1 of I Current Date : I2/20/05 
Current Time : 20:36:0 



Sample Name : PBW-MI9E3 
Dilution Factor : 1 .OO 
Injection Number : 10 
Data File Name : c:\peaknet\data\051220\051215~010.DXD 
Method File Name : c:\peaknet\rnethod\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 8:36:08 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

0 1 0 9 9 4 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 4.20 CHLORIDE 
1 4.20 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 

2 10.36 PHOSPHATE-P 
SULFATE 

0.037 157 1148 1 -1.49 
0.037 157 1148 1 -1.49 

0.092 91 6061 1 5.68 

0.00 
---total( s)--- 

0.166 a357 

PBW-MISE3 
30 0 

25.0 

20.07 

15.0- 
’”, 

5.01 
4.20 10.36 

_c- -- ~~ 

0 2 00 4 00 6 00 8 00 10 00 12‘00 14 00 
Minutes 

: PeakNet 5. I Page 1 of 1 Current Date : 12/20/05 
Current Time : 20:52:4 



010095 Sample Name : 271250 DFIOO 
Dilution Factor : 100.00 
Injection Number : 1 1  
Data File Name : c:\peaknet\data\O51220\051215~011 .DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 85250 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

~~ 

1 4.20 CHLORIDE 
1 4.20 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.18 NITRATE-N 
3 9.65 PHOSPHATE-P 

SULFATE 

Concentration Height Area BI. %Delta 
(PPm) Code 

2252.316 491 709 4100200 1 -1.49 
2252.316 491 709 4100200 1 -1.49 

21 25.599 61 7276 10288814 2 -2.53 
373.608 2 1694 483639 2 -1 53 

---total(s)--- 
0.00 7003.839 18972853 

271250 DFIOO 
30.01 

I 

25 0 

20.0 1 

15.04 2 t 

+ 
10.0; 

5.0 r 

0- - 

0 

I 
i 

8 '  

8 ,  

2 00 4 00 6 00 8 00 10 00 12 00 14 00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 12/20/05 
Current Time : 21:09:2 



Sample Name : 271250D DFIOO 
Dilution Factor : 100.00 
Injection Number : 12 
Data File Name : c:\peaknet\data\051220\051215~012.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\20dec05.sch 

Date Time Collected : 12120105 9:09:31 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG144019940 
System Operator : RSPIES 

010096 

Pk. Ret Time Component Name 
Num 

~- ~-~ ~ 

1 4.21 CHLORIDE 
1 4.21 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.17 NITRATE-N 
3 9.62 PHOSPHATE-P 

SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

~- ~ ~~~ - - -- ~~~~ - 

2399.753 539098 4446055 1 -1.17 
2399.753 539098 4446055 1 -1.17 

2318.878 682486 1 
419.901 24248 

521488 2 -2.71 
545932 2 -1 .BO 

0.00 
---total(s)--- 

7538.285 20959530 

30.0- 

i 25.0 t 
T 

1 
20.01 

15.0- 
'0, I 

10.04 

5.0 1 

O +  

271250D DFIOO 

9.62 

~ i-+- - - - -+-- - 
6 00 8 00 10 00 12 00 14 00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 12/20/05 
Current Time : 21:26:0 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 13 
Data File Name : c:\peaknet\data\051220\051215~013.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 9:26: 15 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 010097 

Pk. Ret Time Component Name 
Num 

- - ~ ~~- ~~ 

1 2.97 FLUORIDE 
2 4.24 CHLORIDE 

4 6.41 BROMIDE 
3 5.09 NITRITE-N 

5 7.49 NITRATE-N 
6 9.65 PHOSPHATE-P 
7 11.54 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

~ ~~~ ~~~~ 

97.883 172241 
210.028 2031 07 
157.699 252208 
401.414 108825 
84.881 107842 
189.168 591 03 
390.957 93730 

Area BI. 
Code 

1247053 2 
1704110 2 
2841531 2 
1366864 2 
1718544 2 
1283032 2 
2231583 2 

%Delta 

~~~~ 

-1.33 
-0.55 
-0.97 
-0.47 
1.63 
-1.53 
-2.26 

0.00 
---total( s)--- 

1532.030 1239271 7 

ccv 
30.07 

t 5.09 
I I 

25.0 
4.24 

20.07 

15.0; 
Y 11.54 

~ _ _ ~ _  ~- ----t - 
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 : 12/2O/OS 
Current Time ' 2 I .42:4 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 14 
Data File Name : c:\peaknet\data\051220\051215~014.DXD 

Schedule File Name : c:\peaknet\schedule\Odec05.sch 

Date Time Collected : 12/20/05 9:42:58 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-##019940 

Method File Name : c:\peaknet\method\anions051116.met System Operator : RSPIES 010398 

Pk. Ret Time Component Name 
Num 

~ ~ 

1 3.66 
2 4.21 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 

3 10.73 PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

~~ ~~ ~ 

0.000 76 
0.036 148 

0.076 64 

. - ~~~ 

887 1 
986 1 

4021 1 

~ 

-1.17 

9.49 

0.00 
---total(s)--- 

0.112 5894 

CCB 
30.0 

25.07 

20.01 

15.0 - 
2 

10.0- 

5.0 t 
t 3 664.21 10.73 

I 
- -~ _ _  0 

~ _ _  
0 2 00 400 6 00 8 00 10 00- 12 00 1400 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 12/20/05 
Current Time : 21:59:3 



Sample Name : 2712508 DFIOO 
Dilution Factor : 100.00 
Injection Number : 15 
Data File Name : c:\peaknet\data\051220\051215~015.DXD 
Method File Name : c:\peaknet\method\anions051116.met 

Date Time Collected : 12/20/05 9:59:41 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4-SN#018097 AG14-#019940 
System Operator : RSPIES 

Schedule File Name : c:\peaknet\schedule\20dec05.sch 010099 

Pk. Ret Time Component Name 
Num 

1 2.92 FLUORIDE 
2 4.20 CHLORIDE 

4 6.30 BROMIDE 
3 4.98 NITRITE-N 

5 7.17 NITRATE-N 
6 9.62 PHOSPHATE-P 
7 1 1  54 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

89.699 27835 
2395.482 536230 
154.646 44922 
406.635 19817 
21 73.740 632727 
574.656 33450 
396.393 16951 

Area BI. 
Code 

- _ _  

207324 1 
4435814 2 
530159 2 
255593 2 

10588261 2 
757057 2 
421394 2 

%Delta 

-3.10 
-1.49 
-3.05 
-2.12 
-2.71 
-1.80 
-2.26 

0.00 
---total( s)--- 
6191.251 171 95601 

30.0 - 
1 
I 

25.0 

2712508 DFIOO 

-- -_ - + -  - -- - -  
0 200  - 4 00 6 00 a 00 10 00 12 00 14 00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 12/20/05 
Current Time : 22: 16: 1 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 16 
Data File Name : c:\peaknet\data\051220\051215~016.DXD 
Method File Name : c:\peaknet\method\anions051116.met 

Date Time Collected : 12/20/05 10:16:23 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Schedule File Name : c:\peaknet\schedule\Odec05.sch 010100 

Pk. Ret Time Component Name 
Num 

1 3.00 FLUORIDE 
2 4.26 CHLORIDE 

4 6.42 BROMIDE 
3 5.12 NITRITE-N 

5 7.49 NITRATE-N 
6 9.64 PHOSPHATE-P 
7 11 5 4  SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

~ ~~~ ~~ 

99.628 175052 
207.729 203806 
155.013 254772 
399.986 109715 
85.1 18 108775 

190.901 59531 
394.742 94593 

Area BI. 
Code 

. ~~~ 

1269907 2 
1683881 2 
2791963 2 
1361494 2 
1723568 2 
1295669 2 
2255256 2 

%Delta 

~- ~ 

-0.44 
0.08 

-0.45 
-0.26 
1.63 

-1.67 
-2.26 

0.00 
---total( s)--- 

1533.1 17 12381740 

ccv 
30.0; 

i 

t 

I 

25.0 t 

5.12 

i 
4.26 1 

- __ - - - _ ~  - - -~ 
0 2 00 4 00 6 00 8 00 ~ l?i+OO 12 00 14 00 

__ - -  
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 12120105 
Current Time : 22:32:5 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 17 
Data File Name : ... \051215-017.DXD 
Method File Name : c:\peaknet\method\anions051116.met 

Date Time Collected : 12/20/05 10:33:07 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

Schedule File Name : c:\peaknet\schedule\20dec05.sch 
010101 

Pk. Ret Time Component Name 
Num 

~. 

4.18 CHLORIDE 
4.18 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

11.65 SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
( P P 4  Code 

0.038 170 
0.038 170 

0.090 325 

~- _.. ~~~ 

1331 1 -1.80 
1331 1 -1.80 

7275 1 -1.35 

-_ 
0.00 

,-total(s)--- 
0.166 9937 

CCB 
30.07 

25.04 

20.0 - 

10.0- 

: PeakNet 5.1 Page 1 of 1 Current Date : 12/22/05 
Current Time : 12: 18:2 



Method:C:\PEAKNET\METHOD\ANIONS051116.MET Updated:11/16/05 8:31:50 PM Total:7 

2X106~ 

1. Component:FLUORIDE 
Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 
r2=0.999881 
Amt=-2.390323e-014*Resp2+ 

3.879166e-006*Resp+O.09377 

3X1O6~ m s! a 

2. Component:CHLORIDE 
Standard:External Fit Type:Quadratlc 
0rigin:Include Ca1ibration:Area 
r2=0.999891 
Amt=-2.750837e-013*Resp2+ 

6.61391Oe-OO6*Resp+O.O294~~O~~~ '' 

2x1 06. m 

5x1 06! 

7x1 O5 13 

, ~ -- 

U 

0 

0 

4.00 8.00 12,'OO 16:OO 
ooL 

Amount 

.___ 

20.00 

3. Component:NITRITE-N 
Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 
r2=0.999912 
Amt=-1.46771Oe-014*Resp2+ 

2.791785e-006*Resp+O.0705 

7 ~ 1 0 ~ 1  0 
I 

i 
5 ~ 1 0 ~ 1  

U 

4x1 O6 ! 
P ,  I 

I m 

2x1 061 
I 

1 X I  o6 
1 
I 0 

I -  E - ~ - _ - -  
'0 4.00 8.00 12.00 16.00 20.00 

Amount 

3x10'1 i_ 

0 

n 

TJ7 I oo" _. __ -~ - 
400 800  12.00 1600 2000 

Amount 

4. Component:BROMIDE 
Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 
r2=0.999989 
Amt=-9.942909e-013*Resp2+ 

1.601506e-005*Resp+0.03796 

rX1oj  

l X l O 6 ,  I 
I 

m 8 ~ 1 0 ~ 1  

I 
i $ 

5x1 051 

I 

c 

i 0 
2 x 1 0 ~ ~  

! 

~ -- _._ 
"1 OD--- 
0 4.00 8.00 12.00 16.00 20.00 

Amount I 

PeakNet 5.1 Page 1 of 2 11/16/05 8:58:39 PM 



Method:C:\PEAKNET\METHOD\ANIONS051116.MET Updated:11/16/05 8:31:50 PM Total:” 

2X1O6 

5 .  Component:NITRATE-N 
Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 
r2=0.999840 
Amt=-4.25407le-014*Resp2+ 

2.495793e-006*Resp+O.08058 

- 
i 

6. Component:PHOSPHATE-P 
Standard:External Fit T0e:Quadrati.c 
0rigin:Include Ca1ibration:Area 
r2=0.999980 
Amt=-3.703917e-013*Resp2+ 010103 

7.812696e-006*Resp+O.0442 

5x106- 
Q 

$ 

7x1 061 

0 

0 
3 ~ 1 0 ~ 1  

1x106 

1 -  - 
‘0 4.00 8.00 12.00 16.00 20:OO 

Amount 

7. Component:SULFATE 
Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 
r2=0.999987 
Amt=-3.352536e-013*Resp2+ 

9.498428e-006*Resp+O.02088 

I 
9x1 051 

C 

‘0’ 4.00 8.00 12100 1600 20:OO 
Amount 

2x1 061 

I 

i 
lX1O6I  

Q 

$ 
1 x 1 0 ~ ~  

5 ~ 1 0 ~ 1  

0 

cl 

--1 

‘0’ 4.00 8.00 12:OO 16100 20.00 
Amount 

PeakNet 5.1 Page 2 of 2 11/16/05 8:58:39 PM 



Sample Name : OPPM 1 15-08-IC5 Date Time Collected : 11/16/05 6:05:05 PM 
Dilution Factor : 1 .OO Date Time Updated : 1 1/16/05 6:21:37 PM 
Injection Number : 1 System Name : Dx-500 
Data File Name : c:\peaknet\data\051116\051116~A001 .DXD Detector Name : Conductivity Detector 
Method File Name : c:\peaknet\method\anions051116.met Column Type : AS14-SN#018097 AG144019940 
Schedule File Name : c:\peaknet\schedule\051116.sch System Operator : RSPIES 

~ 1 0 1 0 4  

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPW 

~ ~~~ ~ ___ - -~ -- ~ 

0 0.00 (null) 0.00 0 0 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

OPPM 11 5-08-IC5 

30.0- 

t 

t 
20.07 I 

t 

1 
15.07 

'0, lo.ol 

+ _i_*.-_.- 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 



Sample Name : 0.1 PPM 11 5-07-IC5 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\051116\051116~002.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 6:21:46 PM 
Date Time Updated : 11/16/05 6:38:19 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI 8097 AG14-#019940 
System Operator : RSPIES 010105 

Peak Information : All Components 
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 

Time PPm (PPW 

1 2.96 FLUORIDE 0.10 16520 2524 
2 4.24 CHLORIDE 0.10 17650 2073 
3 5.13 NITRITE-N 0.10 281 23 2547 
4 6.53 BROMIDE 0.10 4650 389 
5 7.76 NITRATE-N 0.10 33559 2009 
6 9.89 PHOSPHATE-P 0.10 8257 398 
7 11.85 SULFATE 0.10 9941 454 

0.1 PPM 11 5-07-IC5 

,O.Oi I 

I 
20.04 

t 
5.0-1 

i 1 - FLUOREDECHL@RIP)BRITE+L B R O W I T R A T E - N  6 - PHOSPHATE-P7 - SULFATE 

--.- I 1 + +- __i ___ -~ -. - 
0 2.00 4 00 6.00 8.00 10.00 12.00 14.00 
c 

Minutes 



Sample Name : 0.5PPM 115-06-IC5 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : c:\peaknet\data\051116\051116~003.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 6:38:30 PM 
Date Time Updated : 11/16/05 6 5 5 0 2  PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG144l019940 
System Operator : RSPIES 0101G6 

Peak Information : All Components 

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

1 
2 
3 
4 
5 
6 
7 

2.97 
4.25 
5.1 3 
6.54 
7.73 
9.90 
11.86 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

99544 
78285 
152069 
27286 
171 023 
60420 
52492 

141 97 
8650 
13151 
2090 
10083 
2366 
1948 

0.5PPM 115-06-IC5 

20.01 
i 

10.01 

i 
5.04 1 - F L U O ~ - E H L & M P I T E - N  

I , 4 - BROdD!'TRATE-N 6 - PHOSPHATE-P 7 - SULFATE 8 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 



Sample Name : 1 PPM 11 5-05-165 
Dilution Factor : 1 .OO 
Injection Number : 4 
Data File Name : c:\peaknet\data\051116\051116~004.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 6:55:12 PM 
Date Time Updated : 11/16/05 7:11:46 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES oIOlG’7 

Peak Information : All Components 
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 

Time PPm (PPW 

1 2.97 
2 4.25 
3 5.14 
4 6.56 
5 7.73 
6 9.88 
7 11.85 

____ 

FLUORIDE 1 .oo 
CHLORIDE 1 .oo 
NITRITE-N 1 .oo 
BROMIDE 1 .oo 

NITRATE-N 1 .oo 
PHOSPHATE-P 1 .oo 

SULFATE 1 .oo 

21 4439 
140340 
31 0951 
5781 7 

346267 
I 1  5938 
9791 1 

29828 
1591 5 
27027 
4266 
2041 7 
4806 
3769 

I 

30.0 

25.0 

20.0 

15.0 
’”, 

10.0 

5.0 

0 

1 PPM 1 15-05-IC5 

1 - FLUORIDE 3 N1TRITE-N 
I 2-CHLORIDE 5 - NITRATE-N 

I 
~ 4-BROMIDE 1 6 - PHOSPHATE-P 7 - SULFATE 

1 :  ~ I I 
,_L- .. I \  

__L . .  -- 
-----i-- ~ ----i------ -4 

2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 



Sample Name : 5PPM 115-04-IC5 
Dilution Factor : 1 .OO 
Injection Number : 5 
Data File Name : c:\peaknet\data\051116\051116~005.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 7:12:06 PM 
Date Time Updated : 11/16/05 7:28:39 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 0101ci8 

Peak Information : All Components 

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

2.98 
4.25 
5.14 
6.53 
7.61 
9.82 
11.80 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

174788 5.00 1240719 
5.00 755822 86741 
5.00 1739855 151 536 
5.00 31 7492 23072 
5.00 19681 65 11 5546 
5.00 650857 26746 
5.00 533476 19943 

5PPM 1 15-04-IC5 

30.0: 

t 
25.01 

1 - FLUORIDE 

20.01 I 3 - NITRITE-N 

15.01 
2 

I 

1o.ot 

5.0 i 
__ __-- .-c- -- ~ 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 



~~~ ~ ~ 

Sample Name : IOPPM 115-03-IC5 
Dilution Factor : 1 .OO 
Injection Number : 6 
Data File Name : c:\peaknet\data\051116\051116~006.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 7:28:58 PM 
Date Time Updated : 11/16/05 7:45:31 PM 
System Name : Ox-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 010109 

Peak Information : All Components 

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

2.98 
4.25 
5.13 
6.48 
7.49 
9.82 
11.81 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

2603044 
161 3190 
3634302 
647461 
429241 2 
1360845 
1091194 

35551 9 
191194 
31 6599 
491 26 

254592 
58433 
41 534 

30.01 
1 

25.01 
I 

i 

r, 20'oi 
15.0- 

I 
'", 

10.0- i 5.01 
I 

2 - CHLORIC 

I 
~ 

1 OPPM 1 15-03-IC5 

5 - NITRATE-N 

4 - BROMIDE 

I 
I i: 

I 

6 - PHOSPHATE-P 

I 7 - SULFATE 

I 
\ i \\ \ 

-- - --  ~ 
- -4 ___ -__ 

0 2 00 4 00 6 00 8 00 10 00 12 00 14 00 
Minutes 



Sample Name : 15PPM 115-02-IC5 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : c:\peaknet\data\051116\051116~007.DXD 
Method File Name : c:\peaknet\method\anions051116.met 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 7:45:53 PM 
Date Time Updated : 11/16/05 8:02:25 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

OlOliO 

Peak Information : All Components 

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

1 3.00 
2 4.25 
3 5.1 3 
4 6.44 
5 7.41 
6 9.80 
7 11.80 

FLUORIDE 15.00 3965828 524280 
CHLORIDE 15.00 2 5 5 5 0 9 2 299420 
NITRITE-N 15.00 5542814 470296 
BROMIDE 15.00 995994 77442 

NITRATE-N 15.00 6827190 402276 
PHOSPHATE-P 15.00 2136334 93257 

SULFATE 15.00 1680094 64281 

15PPM 11 5-02-IC5 

I , -- I- ~ 

0 2.00 4.00 6.00 8.00 10.00 12jOO 14.00 
Minutes 



Sample Name : 20PPM 115-01-IC5 
Dilution Factor : 1 .OO 
Injection Number : 8 
Data File Name : c:\peaknet\data\051116\051116~008.DXD 
Method File Name : c:\peaknet\method\anions051116.met 

Date Time Collected : 11/16/05 8:02:35 PM 
Date Time Updated : 11/16/05 8:19:09 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 

Schedule File Name : C:\peaknet\schedule\O51116.sch System Operator : RSPIES 010111 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPW 

1 3.01 
2 4.26 
3 5.14 
4 6.44 
5 7.37 
6 9.80 
7 11.81 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

20.00 5289226 66531 2 
20.00 35281 16 402942 
20.00 7408735 598708 
20.00 1361 527 107400 
20.00 9490085 545948 
20.00 2969974 131 230 
20.00 2286449 88474 

30.0; 
1 

25.0: 

20.0: 

t 

Y 
I I 

10.01 

+ 
5.01 

T 

20PPM 115-01-IC5 

4 - BROMIDE 

I 

6 - PHOSPHATE-P 

I 
I \  7 -SULFATE 

- ~ ~ + ..--_ __._- ~-~~ -- . -  
0 2 00 4 00 6 00 8 00 10.00 1200- 14 00 

Minutes 



Sample Name : ICV Date Time Collected : 11/16/05 8:19:33 PM 
Dilution Factor : 20.00 System Name : Dx-500 
Injection Number : 9 Detector Name : Conductivity Detector 
Data File Name : ... \051116~009.DXD Column Type : ASl4-SN#018097 AG1440199 
Method File Name : C:\PeakNet\methodL4NIONSO51116.met System Operator : RSPIES 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

1 2.97 FLUORIDE 
2 4.25 CHLORIDE 

4 6.44 BROMIDE 
3 5.10 NITRITE-N 

5 7.54 NITRATE-N 
6 9.84 PHOSPHATE-P 
7 11.81 SULFATE 

96.141 167051 
204.683 197471 
109.072 169893 
402.064 105103 
86.221 104327 

192.414 55866 
400.058 88555 

1224254 2 
1657137 2 
1948137 2 
1369309 2 
I747068 2 
1306716 2 
2288583 2 

%Delta 

-1.33 
-0.23 
-0.71 
-0.05 
2.35 
0.37 
0.00 

0.00 
---total(s)--- 

1490.653 1 1541 204 

ICV 
30.0; 

20.0 

4.25 

2.97 ! 5.10 

I i-.__l?____ --i- I 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 

PealcNet 5.1 Page 1 of 1 Current Date : 11/16/05 
Current Time : 21:10:3 



Sample Name : ICB 
Dilution Factor : 1 .OO 
Injection Number : 10 
Data File Name : c:\peaknet\data\051116\051116~010.DXD 
Method File Name : c:\peaknet\method\anionsO511 l6.met 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 8:36:25 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

OlOl l .3  

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.36 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.000 43 429 1 

0.00 
---total(s)-- 

0.000 429 
L 

ICB 
30.0 

25.0 

20.0 

15.0 
’”, 

10.0 

5.0 

0 

3.36 

I 
- 

i ’* 

---i-- +-. 
2.00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 11/16/05 
Current Time : 20:53:0 
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Certificates of Analysis 



@ Fisher ~ a i e n t i f i e  

TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

CATALOG NUMBER: A509 
LOT W R :  1106042 Wuuu 

R E W  DATE: July. 2005 
Z b P 0  

EXPRY OAW July. ZWB 
o-i-!-iw 
; n m m r n z  

Actlr~l  
Vale (inppb) 

T& M M u m  Actml Unirs 
specification Value 

A S S I Y ~ N O , \ ~ ~ ~ ~  67 - 70% 70% % by whv 
mbr: 10 4 0  APH A 

Marimurn Actlal Maxlrnum 

Anabte SpeclRcatlon Value (in p pn) l h a k t e  Specification Value (W p pm) 

Chlorida (CI) 02 W c0.2 tT01l Ufur (S) 0 3  ppm c0.3 - 

Anatyte Specification Val* (inppb) 

A*mwm (AJ) lppb c0.5 - (a) llpb co.1 

2E :: 1 P P ~  0 
Ippb 40.1 

B=@m lppb c0.1 

Total Phmphorus (P) 0.01 ppn cO.01 I 

Anakte SpedficaUon 

Neodymium {Nd) 0.5 ppb 
Wl[Ni) lppb 
Wbkm(Nb) 0.5 ppb 
P a b d h l  (Pd) 0.5 ppb 
Platinran(p0 0.5 ppb 

Bemenlconcenbatansareatthe point of MWg. Concentralh of someelementsin parhular, Ca, Si, K, Na, 3, Al, Mg 8 
Mnwill~eduetoslwageinglass bo(tles. 

For customer service. call 1-800-766-7000. 

@ pmer stientific I To fax en order, use 1 -800-925-1 $65. 
To order online: www.fishersci.com 

/ 

B i i  (61) lPPb c0.t 
Boron (8) i P P ~  ~ 0 . 5  
Cadmbm (Cd) l D p b  cO.1 

lppb 
-(OJ) 0.5lpb 

c0.5 
Cerium (C e) c0.1 
m m  (0) 0.5 ppb ro.1 
Chronim (Cr) 1 PPb cO.5 
ccbar (-1 ippb 4 . 1  
W p s r  (Q) 1 Ppb c0.1 
orsprmiun (w 0 . 5 ~  <0.1 
ErMwn (Er) 0.5 ppb c0.1 
Eu*m (Eu) 0.5 ppb 0 1  
GaddWum (Gd) 0.5 ppb c0.1 
Gabm (Ga) 0.5 ppb ~0.1 
G~nnanbm (Ga) 0.5 ppb c0.1 

IAu) 0.5 Ppb 0 .  
mfdum (HD 0.5 ppb I 
H D ~ ~ ~ ~  (lo) 0.5 ppb <0.1 
-On) 0.5 ppb a.1 
fmn (fe) 1 w b  co.5 
lanulanm (La] 0.5 ppb 0 .  
L6& fPb) 1 FQb 4 . 1  
L W U ~  (u) l w b  s0.i 
ht&Jnl &u) 0.5 Ppa 4 . 1  
Msonasium (MQ) 1 w b  4 . 2  
Waneso  (Mn) 1 w b  0 
w r y  (&I) 1 PPb c0.2 
Mdybdenum (Mo) 1 wb cO.1 

Pgtesrhm (K) lppb 
Rassadymi (R) 0.5 ppb 
Rhajum (Ra) 05  ppb 
Rhodurn (Rh) 0.5 ppb 
RubidksnfT\b) 0.5 w b  
~ u ~ u n  (RU) 0.5 ppb 
Sarrdum (Sml 0.5 ppb 
Scandim ( Sc) 0.5 @ 
Wenium (Se) lppb 
~ l h e r ( ~ g )  lppb 
W u m  (Na) lppb 
Strontium (Sr) lppb 
Tantahm (Ta) lnfmalm M y  
T-rlun Ve) 0.5 ppb 
T d u m h )  0.5 ppb 
lh&m Cn) 0.5 ppb 
E-orIurnITh) l P @  
~ ~ u ~ )  0.5 ppb 
Tn  (Sn) I P P ~  
n t d m  (~1 )  1 P P ~  
Tunpsteo (W) 0.5 pga, 
U a n i ~ ( U )  1 P P ~  
vanadlumw) 1 P P ~  
Y W m  (Yb) 0.5 ppb 
YtbiumtY) 0.5 @ 
Zhc(Zn) 1 wb 
tconium (b) 1 w b  

http://www.fishersci.com


TRACEMETAL GRA E NITRIC ACID 
CERTIFICATE 0 ANALYSIS 

3 k c M u ~  1 CATALOG LOT NUMBER: NUMBER: A509 11050~) 

&. B. Md(slvey I RELEASE DATE: May. 2005 
EXPIRY DATE: May, 200.9 

cadmium (Cd) 

Lanthanum (La) 

Manganese (Mn) 
Mer'=Jry(Hg) 
Molybdenum 

Elementmmntratians are atthe pant of bottling. s of some ekmenis in parhcular, Ca. Si, K. Na, 8, P1. Mg 6 
Mn will inmase due lo storage in glassboth. 

F O ~  customer service, call 1-800-766-7000. @ Fisher SdentMc I ~obax an order, use 1-800-925-1165. 
To /order online: www.fishersci .corn 

I 
I 

http://www.fishersci.com


010119 

Fisher Scientific 

TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

-ta E J L w u y ,  
Dr. B. McKebey 
WQC Manager 

CATALOG NUMBER: A508 
LOT NUMBER A105050 

RELEASE DATE: July, 2905 
EXPIRY O A E  July, 2008 

Tests Maximum Actlal Units 
Specification Valw 

ASSAY (tlCl,wk): 34 - 37% 36% %by w k  
Cdor 10 < I O  APHA 

Aluminum (A!) 
Antimony (3) 
Arsmic (k) 
Barium (Ea) 
Ewylnum (Be) 
Bismuh (60 
Boron (5) 
Cadmium { Cd) 
Calcium (Ca) 
Cerium (Ce) 
Cesiun (Cs) 
Chromium (Cr) 
coba:1 (CO) 
Copper (CU) 
Dysprcsium (Dy) 
Erbium (Er) 
Europium (Eu) 
Gadolinium (Gd) 
GaUlum (Ga) 
Gdd (W 
Hehiurn (Hf) 
Holmium (Ho) 
Indium (In) 
Iron (Fe) 
Lanthanum (La) 
Lead (Pb) 
t i i u m  (Li) 
Lu!!lium (Lu) 
Magnesium (4) 
Manganese (Mn) 
MemFy (w) 
Molyidenurn (Mo) 

1 Ppb <OS 
1ppb co.1 

<0.1 
co.1 

1ppb 
tppb 
3 Ppb co.1 
1 Ppb CO.1 
1 Ppb c0.5 
1 Ppb CO.1 
lppb <0.5 
0.5 j?pb CO.1 
0.5 ppb <0.1 
lppb c0.1 

CO.1 
<0.1 

l p p b  
1 PPb 

CO.1 

0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb <0.1 
0.5 ppb co.1 
0.5 ppb eo.1 
0.5 PW co.1 
0.5 ppb co.1 

0.5 ppb co.1 
lppb co.1 
1PPb co.1 

OSppb co.1 
1 Ppb ~0.5 
1 Ppb CO.1 
1 ppb c0.2 
1 ppb CO.1 

0s5ppb 0.5 ppb co.1 

lppb ~ 0 . 5  

Maximum ActmI Maximum Aclwl 
Anakte Specificallon Valw (inppb) \Anawe specification Valm (inppb) 

I 
Neodymium (Nd) 0.5 ppb 
Nickel (Ni) 1 ppb 
Nabium (Nb) 0.5 ppb 
Palladium (Pd) Informatian Only 
Platinum [a) InformatiMl Oniy 
Potassium (K) 1W 
Prasedymium (Pr) 0.5 ppb 
Rhenium (Re) 
Rhodium IRh) 
Rubldlum (Rb) 
RulMhium (R u) 
Samanum (Sm) 
Scandium (Sc) 
Selenium (Se) 
SUver (Ag) 
Sodium (Na) 
Strontium (S r) 
Tantalum (Ta) 
Tellurlum (re) 
Terbium (Tb) 
Thallium (TI) 
Thorium (Th) 
Thulum flm ) 
Tm (Sn) 
Tlanium (Ti) 
T w W n  ON 1 
Uranium (U) 
Vanadium c/) 
Ytterblum (Yb) 
Yttrum (Y) 
zrtc (zn) 
BroMium (U) 

0.5 ppb 
0.5 ppb 
0.5 ppb 
0.5 ppb 
0.5 ppb 
0.5 ppb 
1 Ppb 
lppb 
rppa 

lnformatlon Only 
0.5 ppb 
0.5 ppb 

1 Ppb 
0.5 ppb 
1 ppb 
1 PPb 

0.5 ppb 
1 PPb 
1 Ppb 

0.5 ppb 
0.5 ppb 
1 Ppt, 
1 ppb 

1 Ppb 

0.5 ~ p b  

a 1  
<0.1 
4 . 1  
c0.5 
c0.5 
c0.1 
<O.l  
c0.1 
c0.1 
e0.1 
c0.1 
c0.1 
c0.1 
-=O.l 
c0.1 
e0.5 
c0.1 
c1  

c0.1 
e0.1 
<0.1 
e0.1 
<0.1 
50.1 
<O,l  
c0.1 
c0.1 
c0.1 
c0.1 
q0.1 
<0.5 
c0.1 

Actlei Maximum 1 Anakte S ecificafion Vdoe in 
Bromide [Br 1 10 PPm < i o  !rota1 Sulphur (SI 0.3 ppm c0.3 
rota1 ~borphiw (P) 0.01'pprn <0.01 IFree Chlwine[CQ) 0.5 ppm c0.5 

Elemen!cMlcentraticnsareattheporntofbotling.Concentrationsofsomeetemenis inparticular,Ca,Si. K: Na,B, AI, Mg8 
Mnwill increase due to siorage in glassboitles. 

For customer service, call .1-800-766-7000. 

To order online: www.fishersci.com 
@ Fisher Scientific I To fax an order, use 1-800-925-1165. 

http://www.fishersci.com


@ Fisher Seicntifie 

TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

CATALOG NUMBER: A508 
Dr. 8. McKehrey LOTNUYBW: 4 1 0 5 ~  
W+fQC Manager RELEASE D A E  July, 2005 

EXPRY DATE: July, 1001 

TesrS Maxinum Actrsl UnYs 
Specificatbn Value 

M S A V ~ ~ X ~ ) :  34-37% 3% % b y w k  
Cclw 10 < lo  APHA 

Element concentralicm are &the point of Wmg. IkmnIrabns of some elements in parUcular, Ca, Si  K Na, 0, AI, Mg & 
Mn will increasedue tostorage in glass boles. 

Maximum Actml 
Anatjte Specificalion Vale (lnppb) 

A)xnhum (A) 1 Ppb 4.5 
M ~ Y  I ~ p b  a .1  
h m i c  (Ih) tppb 1 
Bariun (Ba) lppb a .1  
eayllium (Be) lpab a .1  
Bismuh (8) 1 P@ Q.1 
&ml(B) 1 ppb a .5  
Cadmium (Cd) Ippb 1 
~ a l c i u ~  ( ca) 1 ppb 4.5 
Cerium (C e) 0.5 Ppb a . 1  
Cesltrn (CS) 0.5 ppb 4 . 1  
Chromium (0) 1 Ppb 1 
cobar (co) 1 ppb 4 .1  

(a) 1 P@ 0 .  
4apcosM (DYI 0 3  P P ~  0 . 1  
Erbium (G) 0.5 ppb 1 
E w m  (Eu) 0.5 ppb ~ 0 . 1  
Gwim (Gd) 0.5 ppb 0 1  
Gvum (Ga) 0.5 PPb 1 
Gdp (&I 0.5 ppb 0 .  
Haln-rn 0 0.5 ppb 4 . 1  
Hdmkrrn (Ho) 0.5 ppb z0.l 
Indium (In) 0.5 Ppb c0.l 
Iron (Fe) 1 Ppb 4 . 5  
L a m m  (La] a .1  
Lead (pb) 0.5P* lppb a .1  
lJJh-Il (U) 1 Ppb 1 
~ u k ~ u r n  (LU) 0 5  ppb 0 .1  
~aensium (MI lppb 0.5 
Manganese (Mn) lppb I 
Mercury (4) 1 ppb a.2 
~ Y ~ ~ ( M O )  1 Ppb 4.1 

Maxinum Actrsl Maximum Actd 

For customer service, call 1-800-766-7000. 

@ Fisher kiendfic I To fax an order, use 1-800-925-1165. 
To order online: www.fishersci.com 

W m u m  Actual 
Anakte Specificetion Valu (inppb) 

Neodymium (Nd) 0 5  ppb c0.1 
N&d(Ni) l$w c0.l 
Niobi.i.m(Nb) 0 s  ppb cO.1 
P a b d m  (Pd) kdwmabononly ~ 0 . 5  
~ k t h m  ( ~ t )  kfamellonOnly ~ 0 . 5  
Po(e8oivn (K) lppb <O. 1 
~ m s d p i i  (Pr) 0.5ppb eo.1 
Rhsnium(Rs) 0.5 ppb c0.1 
~ h o d * ~ ( ~ h )  0.5 m <o. I 
RubW.m (Rb) 0.5 w c0.1 
~ ~ ( R u )  05 ppb co.1 
Samarium (Sm) 0.5 ppb ~ 0 . 1  
~ c a n b ~ ~  (SC) 05 ppb e0.1 
S W u m  (Se) lppb so.1 
SRWIA~) 1 P P ~  s0.1 
Sodm(Na) 1 P P ~  ~ 0 . 5  
S m h  (Sr) lppb cO.1 
Tamum (Ta) I ~ O r d y  <1 
Tehkm Fa) 05 ppb c0. 1 
TsbCan (Tb) 0.5 ppb cO.1 
Wlkrm(S1) 0 s  ppb cO.1 
Thorlsn(Th) 1 Ppb cO.1 
mrrlkrmflm) 0.5 ppb cO.1 
rtn (Sn) lppb 4.1 
TiIatWm(Ti) 1 Ppb c0. 1 
T u w s h  (W) 0.5 ppb 4 .1  
URmktrn(U) 1 Ppb co.1 
Vanadi i fV )  1 ppb -3). I 
Y ~ W )  0.5 ppb <o. t 
Ylbium(Y) 0.5 ppb 4.1 
m prJ lppb c0.5 
Ziconkm (Zr) 1 Ppb 40.1 

Anayle Specifmlion Valw (in ppm) 
M d e  (Br ) to ppm d 0 
ToU PhMphws(P) 0.01 ppn 4.01 

Anawe Specification Value On ppn) 
Total Sulphur (S) 0.3 ppm c0.3 
F~oeCHorina (C12) 0 5  ppm ~ 0 . 5  

http://w.fishersci.com


1 Catalog Number: SPIKE- 1 Lot No.: 28-176AS 
Description: Spike Sample Standard 1 
Matrix: 

I 
5% Nitric Acid/tr Tartaric Acid - HF 

'his ASSURANCE @certified reference material, CRM, is intended primarily for use as a 

I calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. I 
The CRM is prepared fiom high purity single element concentrates of individual elements using 

Refer to side 2 for details of measurement uncertainties. 

. I 

Instrumental Analysis by ICP Spectrometer: m ! i I ; ,  

; G I  

:z ! 1 ! 7 ;  
< ! I  

Element Labeled Measured NlST Element Labeled Measu:ed NlST J I i 

(mgII-1 (mgk) SRM 
! i ! .>j 

(rng'L) ( m a )  swl , i, r !  
ti; .,-! ji I \Tt - 

Al 200 198.56 3101a Pb 50 50.06 3 128 f i a d  =,' 
As 200 197.01 3103a Sb 50 48.62 310Za $ ey I 

200 199.49 3104a V 50 
\pi L: 

Ba 19.87 3165 x=F;; I :  Se 200 198.51 3149 Zn 50 49.70 3168a > .'g* 
TL 200 199.25 3158 Cu 25 25.1) 3114 .-- n ..I / Y /  [ B( 
Fe 100 98.90 3126a Cr 20 19-81 3112a 2 z g  ,* ; 
Co 50 50.04 3113 Ag 5 
Mn 50 49.90 3132 Be 5 4.92 3105a - L I - Z ~  
Ni 50 . 50.16 3136 Cd 5 4.96 3108 ; % 

fn z ~ t J D  v 1 ,  ** 
>_ i 

LL 0 W i!; W I - C i l  
T + , L +  2 ! 

Spex Reference Multi  Lot #4-24BD, 2-6 1 BD, 17-55AS, 16-68AS - S S < Z  I 
i i i  P w 

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

1r-C /" 

5n7 ill 

D 2001 SPEX Cottiprep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Espression Of Uncertainty In  Measurement 1YY5 
EURACHEWCITAC Guide: Quantifq.ing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qualit! system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NlST Tecl~nical Note I297 
ILAC-G 12-2000: Guidelines for the requireineiits for the competence of referem materials producers 
ISOREMCO N280 
Material Source: 
A11 analytes and nlatris materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprieury. however sources of all inalerials used in tlle preparation and testing of 
SPEX CertiPrep CFWs are tracked and docuniented. For further information contact CRM Sales. 
Instructions for Use: 
P r i n q  usage of this CRM is in neat form or diluted serially with matrix of a purity at or greatcr than the purity of the 
origiilal matrix solution. If dilution is required tlie diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. Tlle C M  can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed by shaking. prior to use and never 
pipetted directly from tile bottlc. All surfaces that come in contact with the solution inust be tlaorougldy cleaned and 
leached prior to use. Dilutions should be performed only with Class A voluinetnc glassware. 
Method of Preparation: 
Clean laboratou procedures aid techniques have been used throughout the preparation. All mstenab. equipment. 
ailalytical instrumentation and personnel have been qualified prior to use. The highest punty acids applicable, 18 megolun. 
double deionized water. acid-leached triple-riimed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
Tlic Honiogeneity of the CRM llas been confirnwl by procedures consistent with I S 0  guide 17025. JSOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged inaterial have been analyzed for the 
certified values by procedures consistcnt with the intended use of the CRM. 
The ~nathenmrical espression k=s'iii is employed to deteniune the sampling size 
s = relative standard deviation in ?'o for one coinponent of the sample. (ie. Tlie sub-sampling uncertiintv) 
in = the sub-sainpling nmss 
k, = inass of sub-sample necessq to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The cerlified value 's' iisted on the reyerse of tlus document is at the 93% level of c o d i d e m  and can be espressed as 
X = s+/-U where X =True value (Labeled Value), U= E l i d e d  uncertainty 
U=ku, n here k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining tlie indiiidual element standard uncertainty coinponents ui.and &=.\ICu; 
Certification Traveler Report: 
All cenjfied values reported were derived from Traveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRh4. For further inloni~ition contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. dnig or household application and are to be used only by 
qualified individuals %vlko are trained in appropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
whatsoever, whether based on breach of tvarranty. alleged negligence. or otherwise. with respect to this RM shall be greater 
t l m  the purchase price. In no event shall SPEX CertiPrep, Iiic. be liable for any loss of profits or any incidental. special. or 
consequential damdges. 

zc- 2 
5 \Q7 
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Catalog Number: rcm-i Lot NO.: 28-64AS 
Description: Instrument Calibration Standard 1 
Matrix : 5% Nitric Acid 

1 

T h s  ASSl-JR-kNCE "cerhiied reference matenaI, CRM, is intended primarily for use as a 1 calibraaon standard or quality control standard for morgmc spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified propemes hsted below. 

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

Refer to side Zfor details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

t 
i i l l  
i l l 1  
i f ! i  

t! I 1 

Element Labeled Measured NIST 
bg/lL) (mg/L) SR.iM 

\ ' " I  

a -  1 i I < a  -= 

Ca 5,000 5011.87 3109a 
K 5,000 5011.80 3141a . c ~ i i i i  

J .,w Mg 5,000 5020.86 3131a 
Na 5,000 4995.13 3152a > w z ~ i &  

u-o:iLih)l 

O w x n  i 
f3EUi=! L. 
E fa 

% G W W ' j f  
'E + t b u 
U Q < O Z  

C l a C I M  

w l & n  z i2k iy - jg  
Spex Reference Multi: Lot ic6-28W, 6-104W, 25-178AS-REF 

Balances are calibrated regularly with weight sets mceable to MST$#s 32856,32867 and othen. 
This CR&I is'gbanteed stable and accurate to +i- O S %  on the average of all the cemfied 
concentrations with no single element exceeding ii-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 2nd 
transported and stored under laboratory conditions. 



0101Z4 

This Certified Reference Material I u s  been prepared and certified under an IS0 900 I system cotlsisrcnt with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quanwing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qual@- system guidelines for the production of reference materials. 
IS0 Chide 17025: Certification of reference materials, general aid statistical principles 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for Ihc requirements for the competence or reference inaterials producers 
ISO/REMCO N280 
Material Source: 
A11 ailalytes and matrix materials are obtained and verified by SPEX CertiPrep Froin prequalified vendors as per IS0 9000 
guidelines. Vendor idenhfkalions are proprietar)* however sources of ail materials used in the preparation and testing of 
SPEX CertiPrep CRMs arc tmcked and documented. For further infomution contact CRM Sales. 
Instructions for Use: 
Priman. usage of this CRM is in neat fonn or diluted scrially witli malrix of a purity at or grcaler than the purity of the 
original matrix solution If dilution is required the dillrent must be compatible with all certikd analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be wcd as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be lhoroughly inked, by shaking. prior to use and never 
pipetted directly froin the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratoy procedures and techniques irave been used throughout the preparation. All tnaterials, equipment, 
anal_vtical instnunentation and personnel have been qualified prior to use. The highest purit?; acids applicable. 18 megohm. 
doublc deionized water, acid-leaclied triple-rinsed boltles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homnogeneity o f  the CRM has been confirmed by procedures cunsistcnt w-ith IS0 guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendiv X2. Randoin. replicate samples of the f i i d  packaged material have been analyzed for the 
certified values by procedures contktent with the intended use of the CRM. 
The matkinatical espression ks=s-m is employed to detennine the mnipling size 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
m-= the shsarnpling nlass 
k, = mass of sub-sample mcessay to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
dctermimtion 
Statistical estimator and Confidence limits: 
The cefiified value k. listed on the rcvcne of this docwnent is at the 95% level of confidence and can be expressed as 
X = s+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k 2  is th12 coverage factor at the 35% confidence level 
u, is obtained b$ combining the individual clcment standard uncertainty components u,.and y z ~ Z u , 2  
Certification Traveler 'Report: 
All certified values reported tvere derived from Traveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contacl CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference inaterials arc not for any cosmetic, drug or household applicalion and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims againsl SPEX CertiPrep, Inc. of any kind 
whatsoever, wlietlier based on breach of warranty, alleged negligence. or otherwise, with respect to tius RM shll be greater 
than the purchase price. In no event shall SPEX CertiPrep. fnc. be liable for ;my loss of profils or any incidental. special, or 
consequential damages. 

203 Norcross Atcenue Metachen, Nf 08840 USA miprep (P 732-519-7l4 1-800-LAB-SPEX Fax. 732-603-9647' T R M S i l e c @ ~ w u c c o  r r l m  e t rn* iw C O - W C C ~  rnm 



0101215 
i n o r g a n i c  v e n t u r e s  / Iv IIabs 

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

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

t 
I .o 

2.0 

3.0 

4.0 

inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmt Scandium in 5% (abs) HN03 

Catalog Number: CGSCI-I. CQSCl-2. and CGSCI-5 

X-SC02063 Lot Number: 
Starting Material: Sc203 
Starting Material Purity (%): gg.gg6g1~ 
Starting Material Lot No BSC-632-1-5736 

Matrix: 5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density; 

1007 f 2 pg/mL 

1.037 g/mL (measured at 22" C) 

The CerUfled Value is the ICP value. The following equations are used in the calculations of the certified value and the uncertainty: 

Certified Value (3 = & (9 = mean 

n =number of measurements 

c s ,  = The summatlon d allsignlicant estimated errots. 
(Most common are the enms from instrumental measurement. 
welghhg. diiutbn to rolumo, and the fixed m o r  reported on the NlST 
SRM certificate of an ib ik .1  

n XI = individual result$ 

Uncertainty(*)= 2[cLclQr  
c nl 

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 wefe compared and showed agreement within the stated uncertaintles. This agreement is a 
confirmatkm of the amracy of this CRM. 

TRACEABILITY TO N E T  AND VALUES OBTAINED BY INDEPENDENT METHODS 
i3 'Properly of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
El This IV product Is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertdnty rn and the measwement, wighing and volume dilution ems. 

4.1 Assay Method #I 1007 f 2 pglmL 

1006 1 2  ug/mL 
ICP Assay NlST SRM 3148a Lot Number: 7921 11 

Assay Method #2 

EDTA NlST SRM 928 Lot Number: 3921 10 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822(260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST ; NVLAP accredited calibration lab. The NIST test number is 822t260017-98. 

4.3 THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NtST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No, is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and MIST test report Nos. 8111258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result hm the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% effident for the removal of particles down to 0.3 pm. 

0 0.00140 & Pb < 0.00299 !2 K < 0.10000 b?. Ta < 0.00698 Q 0.02298 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of anaiytical methods 
For the preparation of W i n g  reference samples" 
For Interference studies and the determinauon of correctton coefficients 
For detection llmit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Sta-age & Handing -Keep tirfitly sealed *en not in use. Stm and use at 20 2 4'C. Do not pipet from mntaiMr. Do 
not return portlam rem wed for ptpetting to mniainer. 
Mu'nic Weigm Vaicme; Cmrdnation bluwer; Chemical Farmin Sotlltkn - 44.95591 ; +S, 6; Sc(HXr)$' 
CherriCal CorrpStibibilW- Soluble in HCI, H S Q  *and HNO3. Avoid HF , H f O  ,and neLltral to basic media. Ste&le v$th 
most metds and inorganic enions forming an insoluble carbonate, oxjde, oxalate, a d  l luond~. Avoid mlwg with 
eiements Isotutionscontainhg mode& amoLaes of fluoride. The fluorid3 issoluble in e x e s  HF forming ScFs'(not 
recommended for standard preparations). 
Stability- 2-100 ppb levdsstable for months in 1% HN03110PE container. 1-10,OOO ppn solutionsckmicallystskle 
far years in 5-1096 HNOdLDPE container. Small atomic mdiusincreases h ~ I y 3 s r e q u 3 n g  higher acid levefsthan 
&her Rare€ atths. 
Sc Cmtdning Sarrples (Preparatiop and Sdution) - Metd (soluble in acids] O i d e  (Dissolve by heating in  HO I 
HNO3); Ores(Carbonate #usion in Pt follwled by HCI Clissolulicnl, OrganicMatrices(Dryast7 and dissolve in 1:1 H i 0  f 
HCI or HNOi), (Aqua Regia or nitric I perchloric I sulfuric add dlgesiions can be used. Exercise cadon when udrg 

Wanic sp&roscopie I r f ~ m t i o n  BCP-OES 0.L.s are given as raiW%mA . view): 

ICPOES 335.373 nm 0.004 10.00002 1.10ftnL I ion 
ICP-OES 337.215 nm 0.004 10.oooO2 p g h L  I ion Ti,U,Ni,Rh 

pSCHolk 8cid) 

€ ' *  'U prdec v l u n l e r l i n e d i n d i c d e s  sevee) 

2 b i2CH, "Si "0, ?<' 
ICPOES 424 683 nm 0 w3 I0.00002 &'mL 1 
ICPhRS 45 amu 23ppt  nra 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regardlng this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous 

10.1 IS0 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditahon Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council far Accreditation (RVA) 
Entrdad Mexicana de Aaeditaaon, a.c (EMA) 
Members of IQ Net International Cert lcq&g Netw ork: 
Argenttna (IRAM). Australia (QAS), Austria (bQS),  Belgium (Awnter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Flnland (SFS), France (AFAQ). Germany (WS), Greece (ELOT), 
Hugary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ}, Spain (AENOR), Swtzerland (SQS) 

. .  

10.2 ISOllEC 17025 - 1999 "General Requlrsments for the Competence of Testing and Calibration" 
- Chemical Testing -Accredited MIA Certificate Number 883.01 

10.3 ISDIIEC Guide 34 - 2000 *General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austna (BmwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Talpei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Flniand (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (W), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IAW), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spaln (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 E$) 

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

10.5 lOCFRZ1 - Nuclear ReQubtOrY Commission -Reporting Defects and NonCompliance 

10.6 MlLSTD45662A (Obsolete10bserved) 



010128 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

-- 
11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened. and 

unused standard stored under environmentally controlted and monitored conditions will remain within the speafied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequentty, by chemical instability. 
Transpiration studies (P-SPO102D) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years fw solutions packaged in 500-mL low density polyethylene botties. When stored under special conditions 
that minimize transpiration and instability, the shelf fife can be extended past this limit. 

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

Certification Date: December 14,2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nlck Maida, QA Administrator 

Certificate @proved BY: Katalin Le, QC Manager 

Certifying Officer: Paul Gatnes, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / I v  i a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 888342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

s 
DESCRIPTION OF CRM Custom-Grade 10000 v@mL Scandium in 5% (abs) HNOa 

' 9  

Catalog Number: 

Lot Number: X-SC02061 
Starting Material: Sc203 
Starting Materiat Purity (%): 99.996918 
Starting Material Lot No BSC-632-1-5736 
Matrix: 

CGSCl0-I, CGSCIO-2, and CGSCl0-5 

5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certifled Concentration: 

Certified Density: 

10,007 f 21 p g h L  

1.071 g/mL (measured at 22' C) 

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

brtifi Valm (E) = & (E) = mm 

n = nurber of mammts 
18 = The swmtatkn d dl signifkart estinated emrs 
(Most c m n  are the errasfrmhstrumrtal meaarertent, 
wejgbii dilution to uokwre, and thenxed arcr repcrted M the 
NST 5M-certllcate of maheis.) 

n xI  = individual resuts 

Uncertainty Q = I~&,R*Q 
o-vp 

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

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property d the result of a measurement or the value of a standard whereby It can be related to stated references, usual& 

national or lntemational standards, through an unbroken chaln of comparisons all havlng stated uncertamdles." (IS0 VIM, 2nd 
ed., 1993. definition 6.10) - This IV product is Traceable to NlST via direct cornpadson to NlST SRM.  The uncertainties for each certitied value are 
reported, taking Into account the SRM uncertainty e m  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,005 f 26 pglml 

' Assay Method #2 10,007 f 21 pglmL 
tCP Assay NlST SRM 3148a Lot Number: 79211 1 

EDTA NlST SRM 928 Lo1 Number: 8807 10 

INOREANIC: LAES/BfiDCHEM LABS 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMh4-001. The wights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2, 
The NlST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Ccrp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analyllcal welght set. These weights are tested 
annually by a NlST I N V W  accredlted calibration lab. The NET test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cemfied in accordance wlth the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.217368/769543.217368/P14452,176240P14452,176240. The 
In-house procedure No. is 2-QC-001 .Thermometers W c h  are nol calibrated vs standard t h e m e t e r  No. 903-2680 are 
traceable to NlST IdenMcatlon Nos. 92564,119016,471047 and N1ST test report Nos. 8111258522.81112557078. and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC002 Is used to callbrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURtTlES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VglmL 
Custom-Grade $elutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from he most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter Is 99.9905% efficient for the removal of partlcles d w  to 0.3 Vm. 

' 

I 

- 
P AI o.ooioob 
M Sb 0.00050 

!d As 0.00997 

M Be 0.00050 

- M 81 0.00040 

!d B 0.06976 

M Cd 0.00299 

!d Ba 0.00897 

- 0 Ca 0.11500 

M Ce < 0.00498 

& cs 0.00030 

- 0 Cr 0.00470 

M co 0.00299 

P c u  0.00140 
M - Checked by ICP-MS 

!d i.1 0.00997 

!d LU 0.00040 

0 Mg 0.00100 

&! Mn 0.00399 

P Hs c 0.01Ooo 

M Mo < 0.00199 

M Nd 0.00199 

0 Ni e 0.60090 

!4 Nb c o.ooo5o 
- n Os 

M Pd 0.00498 

I ! p  

M 0.00199 

El Pb 0.00289 ' 9 K 0.10000 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0,0003o 

M Re e 0.00im 

M Rh < 0.00100 

M Rb 0.00100 

!!d Ru 0.00199 

M Sm 0.00100 

s s c  

M Se c 0.00797 

- 0 si 0.02000 

M As < 0.00199 

Q Na 0.09000 

E Sr < 0.00050 

- 0 s 0.02500 

Ta 0.00698 
n - Not Checked For 

6.0 INENDED USE 
For the calibration of analytical instruments induding buthot limited to the fdlowing: 
ICP-MS. ICP-OES. FAAS. GFAA, XRF, and DCP 
For the validation of analytical methods 
For the praparation of W n g  reference samples" 
For interference studies and the determinalbn of amection coefficients 
For detection limit and ilneatity studies 
For additional intended uses. contact IV Technical Staff 

M Te < o.0~990 

M < 0.00030 

M TI < 0.00100 

M Th 0.11759 

M Tm c 0.00040 

-M Sn 0.00498 

P Ti < 0.00100 

!d w 0.00997 

Irl u e 0.00199 

M v 0.00199 

M Yb e 0.00100 

0 y 0.00100 

Q Zn 0.00600 

- 0 zr 0.23OOo 
s - Solution Standard Element 
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7.0 INSTRUCTION8 FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Sttmp 4 IturtLnu - )(eeptlphlIy sealedmhen not in use. Sore end use at * 4.C. DO mi pbd from mtaher. DO nd d~m, 

Portlm$ ~WMM la p)psllhg b container. 
A l t x M  k:@: V J a r q  C o u d n d i m  Nvnber; CheTlical Foun in Slution - 44.95931 ; +Q 6; S~(HA)J'' 
ChnrJcd Cmr'lrltWBty. SoluMeh HCI, H,SO.andHNO, h i d  HF,HPO.ad nartrd to basicme&. St&lev&hmot 
n~clda ord morpmw ardons b m h g  an insollble calbonste,oide, d a t e ,  end fluxi&. Avord mizjng withslements I solutions 
cinlolrwrtg n~ockmtc amwfls of fluaide. The Auaide is soluble in exes  HF formingScFfiK4 m m e m  for stdard 
pt~padms) 
Slhl)ty. 2.1 DOyyrb iawls al&le lor months i i  1% HNO, I LDPE cantainer. I-10,000 ppm solullom c)lemlcelly f able for years in 
5-1 0% HNO, I LUPE rdainnr  Smdl domic radrus inaaases hwysis requiring hI#er add levelsthm other Rare Earths. 
k Co*Lnlry S m w h  Qmpsrsticn and Sdtdicql- Me+l (SolulJle h mlcb); Wde @ i s s ~ I ~  by Wing in H a  I H a  ' Ores 
( c a m n o  barn n wwlc by Ha asmuion] orpac Matrbssm a* mi dissolve In I:( H,O na orHN0, ). Jim 
Regia or Mrtc / pmhlcre 1 wlwk acid c&stiis can be used. Exachre caution vvhar udrg prr;hlorlf acid) 
Wonk Spcdnlruplc C m i a n  ( l 6 0 E S  RLr a m g i ~  8s Widkdal View}: 

mT3 r,,n ~ O O m . &  MM 
p pp bt-f=m- bncbrlind indicates a t r e  at * mm.1 

ICP-OES 33721Snm OOO4lOa#XapghL 1 ion Ti, U, Ni, Rh 
ICP-Of S 424 603 nm 0 003 10 COO@ pghnL 1 lon Ce 
ICP-MS 45 FNIU ? 3 Cpl rrld M' "OZ'CH, %PO, mZt'z 

#. 
8.0 HAZARDOUS INFORMATION . please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

- .* 
9.0 HOMOGENEITY - This solution was mixed according to procedure W-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Reglshatlon - QM1 ~ei t i f icate Number 010105 
Recognized by: 
Registrar Accredltatbn Board (ANSI-RAB) 
Standards Councll of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad W c a n a  de Acredllaclon, a.c.(EMA) 
Members of IQ Net fnternational Certiftcation Network: 
Argentina ([RAM). Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmallc (OS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sli), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIP), Spain (AENOR), Switzerland (SQS) 

1 0 1  ISOllEC 17025 - ,999 mCeneral Requirements for the Competence of Testing and Calibration" 
Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Culde 34 - 2000 "General Requirements for the Competence of Reference Materlal Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australla (NATA). Austria (BmwA), Belgium (BELTEST) (BKWBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong ( H W ,  Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ). Nomey (NA). 
Portugal (lPQ), Singapore (SAGSINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVUP) (ICBO ES) - 

10.4 10CFR50 Appendlx B - Nuclear Regulatory Commission 
Dornestlc Licensing of Productlon and Utilization Facilities 

10.5 lOCFR21 - Nuclear Reguieiory Cwnrnisslon - Reporting Defects and NonCompliance 
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11 .O DATE OF CERTIFICATION AND PERlOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored mndltions wlll remaln within the s p e c M  uncertainty 
range. Shelf life Is Ilmlted primarily by trenspiration (ioss of water fmm the Solution) and Infrequently. by chemical instability. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density pdyethylene bottles. When stored under special conditions 
that mlnirnlze transpiration and instability, the shelf life can be extended past this llmit 

11.2 Expiratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
lasses and the chance of contamination which affect the integrity of the CRM and lj'nlt Its usehrl life. 
lnorganlc Ventures I IV Labs concurs with state and federal regulatory agencies' fecommendatlons that solution standards be 
assignud a one-year explration date. 

Certiflcatlon Date: July 01,2004 - 
01 t"2006 - 

. Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Malda. QA Administrator 

Certificate Approved BY: Katalin Le, QC Manager -Ah. 

Certlfylng Officer: Paul Geines. Chemist, Senior Technlcal Director 
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Catalog Number: PLB9-2x/2y/2T Lot No. 10-119B 
Description: 1000 mg/L Boron 
Matrix: €I20 

This A S S W C E  @ certified reference material, CRM, is intended primarily for use as a 
caliition standard or quality cootrol standard for inorganic ~ o s c o p i c  insmuwn latimsochas 
JCPOES, DCP, AA, XCPMS, and XRF. It CBD be employed in USBA, ASTM and other methods 
relevant to tbe certified properties Listed below. 
Certified Value: 1001 m a  
Uncertainty Associated with Measurement: 
CertifEed Value is Traceable to: 
The CRM is prepared gravimetrically ushg high pmity (NH4)2B4074H20 Lot# 08001E. The 
c d e d  value listed is the average of values otrtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details 01 measurement nncertainties. 

Classical Wet Assay: 1001 mgL 
Method: Tih.ation with sodium Hydroxide Using Phenolpbthaleb as indicetor. sodium Hydroxide 

standardized against Potassium Biphthalate NIST SRM #84k 

Instramental Analysis by ICP spectrometer: 1001 m a  
UncertiXied PrOperHes: 

Density: 1.001 @J 22.3 Degrees Celsius 

+/- 3.0 m& 
NIST SRM 3 107 

Trace Metallk Impurities in the Actual Solution via ICP / ICPMS Analysb: 

Element 
AI 
As 
4 
Ba 
Be 
Bi 
cd 
co 
ca 
cr 

men 
0.06 

4.001 
0.002 

<o.aQl 
4.00 1 

0.03 
Q.00 1 
4.001 
0.001 

Q.001 

Element 
cu 
Fe 
Ga 
In 
K 
Li 
Mn 
MO 

Ms 
Na 
Ni 

m%L 
4.001 
0.001 

4.001 
#.001 
4.06 
4.001 
4.001 
4.001 
4.001 

0.01 
0.001 

Element 
Pb 
Rc 
Rb 
sr 
Sb 
Si 
Ti 
n 
V 
zt 
zn 

m%L 
4.001 
4.001 
4.001 
4.001 
4.001 

0.01 
4.001 
a.001 

0.003 
4.001 

0.004 

Balances are & i  regularly with weight sets tractable to NIST #32%56, #I32857 and &em. 

of me(isurements and cdmr cffectr, snch as tmspimtion lossce, for aperiod of one year h t h e  
dste ofoertificlrtion. This -tee is valid ody when the material is kept tightly capped and 
transported and stored under laboratory umditi[l~~s. 

Date of Certification: 

Tbis CRM is guaranteed stable to +/-0.5% of the certified ConCBntration iaclusive of line 

certifyingmcer. rv-kdnwcacri, 
I"' 35 



This Certified Refwencc Material has been prepared and certified under an IS0 9001 system consistent with the foUowkg 
guides: . 

EURAcWEMlcrrAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Wlii system guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1 : C O Q ~ ~ S  of certificates of reference materials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requiremeats for the competence ofref'nce materials producers 
1s0/REMco N280 
Material Source: 
All an-s and math  rnzteriah we obtained and verified by SPM CatiPrep from prequalificd vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of dl materials used in the p r e p d o n  and testing of 
SPEX Certihep CRMs arc tracked and documented. For further information contact CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is ia neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix soIutio~ If dilution is required the ailpent must be compatible with dl certified analyks and contain 
stabilizus appropriate for the period of intended usc. me CRM m also be used as a spike or witb B spike, agah With 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU snfkces that come in contact with tbc solution must be thoroughly cleaned and 
leached prior to use. D i i o a r  should be perfarmed only with Class A volumetric glasswan. 
Metbod of Preparation: 
Clean laborasory procedures and techniques have been used thrwghout tbc preparation. All materials, equipment, 
analytical inshumentation and personnel b a n  been qualified prior tu use. The highest pmity acids appbcable, 18 megohm, 
double deionized watm, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
Tbe Homogeneity ofthe cI(M has bcen confirmed by procedures consistent with IS0 guide 17025, ISO/RENCO N280 
and ASTM D6362-98 AppmdixXZ. Rwdom, replicate samples of the final, packaged material have been analyzed for the 
ctrtified values by proceduns oOllSiStCnt with tbe intended use of the CRM. 
The mathematical expression kp&n is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The subsampling uncertainty) 
m =the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling e m  of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The cutifitd value 'x' listed on the reverse of this document is rd the 95% level of confidence and can be expressed as 
X = x+/-U where X =Tmc value (Labeled Vahie), W= Expanded unminly 
Ugcka, when kL2 is the covaage factor at the 95% confidence kvel 
u, js obtained by combhhg &e individual elanent standard uncertainty components hand u, dC$ 
Certification TraveIcr Report: 
All cwtified values reported w m  derived from Traveler Report (Spex Certiprep's a a c t a b ~  documentation) identified by 
the lot number of this CRM. For further inforrnaticm contact C M  Sales. 
Legal Notice: 
SPEX CertiRep reference materiah are not for any cosmetic, drug or household application and arc to be used only by 
qudified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, wbder based 021 he& of w m t y ,  alleged negligence, or otherwise, with JESF to this Rh4 shall be greater 
than the pwchase price. In DO event shall SPEX CertiPnp, hc.  be liable for any loss of profits or any incideatal, sp- or 
consequential damages. 

~ 
~~ Guide To "he Ekp~ssion Of Uncertainty In Measurement 1995 ~ - ~ ~~ 

- 



Description: 1 000 mg5 Lithium 

Matrix: 2% HX03 

This ASSURAh:CE @ certified reference material, CRM, is intended p-y for use as a 
calibration standard or quality control standard for inorganic spectroscopic insbumentation such as 
ICPOES, DCP, A%, IBMS,  and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1002 mg/L 
Uncertainty Associated with Measurement: +I- 3.0 mg/L 
Certified Value is Traceable to: MST SRM #3129a 

Refer to side 2 for details of measurement uncertainties. 

CIassical Wet Assay: 1003 mglL 

Method: Evaporate to dryness Fume with Sulfuric Acid. Ignite and weigh as Li2S04 II 
Instrumental Analysis by ICP spectrometer: 1001 mg/L 
Uncertified Properties: 

Density: 1.013 a24 .6  Degrees Celsius 
@ !  1 1 1 1  

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysts: L O 1 t l l  m t ! ; I  
6 1 , i  
3 i i i  11 Element mgL Element mg/L Element i u g L  i I II 
E 
II! 

Al <0.001 Cu 0.02 Pb 0.008 I1 
AS <O.OO 1 Fe 0.04 Rb <0.001 i t  2 

L1 .-i 
As 0.06 Ga <0.001 , Re G.001 4 

Bi <0.001 In <0.001 Sr 0.004 
Be <0.001 K <0.20 Sb 0.004 
B <0.001 Li <0.001 Si CO. 100 
Ba 0.004 Mg 0.004 n r0.001 
Cr ~0.001 Mo 0.007 Ti <0.001 
Co <0.001 Mn 0.004 V 0 006 a w x a  I 
Ca 0.012 Xi 4.001 Zn 0.03 0LXbJOr.r; 
Cd <0.001 Na 0.100 Zr <0.001 if o u w w z  zi-!-f-3 

Balances are caliirated regularly with weight sets traceable to MST #32856, #32857 and others. c: 4 5 This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty Ci 

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 
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Tlus Certified Reference Material has been prepared and certtfied under an IS0 9001 system consistent with the following 
guides. 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHWCITAC Guide: Quanufying Uncertainty in Analytical Measurement - Second Edition 
ASTh4 Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cemfication of reference materials. general and statistical principlcs 
IS0 Guide 3 1 : Contents of certificates of reference nlaterials 
NIST Teclvlical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
IsolREMCO N280 
Material Source: 
All analytcs and matnx nlaterials are obtained and verified by SPEX CertiPrep from prequalifled vendors as per IS0  9000 
guidelines. Vendor identilications are proprietary, however sources of dl materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in ncat form or diluted serially with matrix of a puritj at or greater than thc purity of the 
original mathy solution. If dilution is required the diluent must be compatible with all certfied anakytes and contain 
stabikms appropriate for the period of intended use.  The CRM can also be used as a splke or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed by shaking. prior lo use and never 
pipetted directly €om rhe bottle. Ail surfaccs that come in contact with the solution must be tliomughly cleaned and 
leached pnor to use DiluUons should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation All materials, equipment, 
analytical instnunentation and personnel have been qualified prior to use. The highest punty acids applicable. 18 megolun, 
double deionized water. acid-leached Uiple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
Tlie Honlogemity of the CRM has becn confirmed by procedures consistent with I S 0  guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final. packaged material have been analyzed for the 
cerlificd values by pmcedurcs consistenl with fhe intended use of tlw CRM. 
The mathematical expression 4=s’m is employed lo determine the s n ~ ~ l i n g  sir$ 
s = relative standard devhtion in YO for one component of the sample. (ie. The sub-scampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% contideme level) in a single 
detenilination 
Statistical estimator and Confidence limits: 
Thc certified value k’ Iisted on the reverse of this document is at the 95% level of conlidence and can be expressed as 
X = s+/-U where X =True value (Labeled Value). U= Expanded uncertainty 
U=ku, where k=2 is the covengc factor at the 95% confdence level 
u, is obtained by combining Lhe individual element standard uncertainty coniponents u, and 4- &u,’ 
Certification Traveler Report: 
All certified values reported were derived from Twveler Report (Spes CertiPrep’s traceability doctimentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SFEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No clams agamt SPEX &@rep. Inc. of any kind 
whatsoever, whether based on brcach of w a m i y ,  alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. I n  no event shall SPEX CerbPrep. Inc. be liable for any loss of profits or any incidental. special. or 
corrsequential damages. 
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Catalog Number: P I , I v ~ O ~ - ~ X / ~ Y / ~ T  Lot No. 11-51MO 
Description: 1000 mgL Molybdenum 

Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XW. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 rn@ 
Uncertainty Associated with Measurement: +/-3.0 m a  
Certified Value is Traceable to: NIST SRM #3 134 
The CRM is prepared gravimetTically using high purity (NH4)6(Mo)7(0)24-4H20Lot# 0301 1C. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

Method: Precipitation using 8-Hydroxy Quinolim. Filter, dry, and weigh as Mo02(C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Properties: 

Density: 09989 6~23.7  Degrees Celsius 

mg4, 

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

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

AS 0.03 cu 0.003 Pb <0.001 
Ag c0.002 Fe 0.110 Rb €0.001 
AI €0.002 Ga <0.001 Re 0.030 
Ba <0.001 In ~0.001 Sr ~0.001 
Be <0.002 K 0.060 SLY ~0.001 
B <0.007 Li 4.003 SI 4.200 
Bi <0.001 Mn 0.002 Ti 0.003 
cd a.100 Mg 4.001 Ti <0.001 
Ca 0.010 Ni 4.00 1 V 0.004 
0 4.003 Na 4.002 Zr 4.001 
Go 4.001 Zn 0.006 

JLt'G so 
3 w 1 3  

Bahces are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 3 $ !$ 
This CRM is guaranteed stable to +/-OS% of the mrt5ed concentration inclusive of uncertainty 0 it: IU 0 

(3 
of ~l~~surernents and orher effects, such as transpiration losses, for a period of one year from the 8 it: w 
date of certification. This guarantee is valid only when the material is kept tightly capped and * c. b- 0 
transported and stored under laboratory conditions. - % S X  E 
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This Ccrtified Reference Material tas been prepared and certified under ail IS0 9110 I system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measureinent 1995 
EURACHEWCITAC Guide: Quamfying Uncertainty in Analytical Mcasurement - Second Edition 
ASTM Gtude D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference inaterials. general and statistical principles 
1SO Guide 3 I : Contents of certificates of reference inaterials 
NIST Technical Note 1297 
1LAC-G12-2000: Guidelines for the requirements for the competcnce of referencc materials producers 
1SOREMCO N280 
Material Source: 
All ,wlytes and matrix inaterials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary: howew sources of all nutcrials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infomulion contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matris of a purity at or greater tlun the pun5 of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabiliiars appropriate for the penod of intended use. The CRM can also be used as a spike or uith a spike. again with 
appropriale compatibility considemtions. All solutions should be thoroughly mixed by shaking. prior to use and never 
pipettcd dmcttv froni the bottle. All surfaces that c o w  in contad with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techllirlues lave been used tlmiighout the prepamtion. All materials. equipnu%, 
analytical instmmentaoon and personnel lave been qualified priorto use. The highest punty acids applicable. 18 megohm. 
double deionized water. acid-leachcd tnple-rinsed bottles, and Class A glassware havc been used in all preparations. 
Homogeneity: 
Tl~c Homogeneity of the CRM has been confumed by pmcdures consistent with I S 0  guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendi.. X Z .  Randoiu. replicate samples of the final, packaged nlatehl have been analyzed for the 
certified values by procedures consistent with ffre intended use of the CRM. 
The mathematical espression k&m is employed to determine the sampling size 
s = relative standard deviation in % €or one conlponent of tlx sample. (ie. The sub-sampling uncertainty) 
m = tlx sub-sampling mass 
k, = mass of sub-sample necessaq to enslue a relative sub-sampling e m f  of 1% (68% confidence level) in a single 
dekrminaoon 
Statistical estimator and Confidence limits: 
The certified value 'x- listcd on tlie reverse of this documnl is at t l ~ ?  95% level of confidence and can be espressed 
X = x+/-U where X =Tme value (Labeled Value). U= Eqanded uncertainty 
U = k .  where k=2 is the covmge factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainly components u,and LL 

Certification Traveler Report: 
All certified values reported were derived f o m  Traveler Report (Spes Certihp's traCeabiliQ documentation) identilied by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX C e e r e p  reference materials are not for any cosmctic. drug or household application and are to be used only by 
qdified individiuls who are trained in appropnate procedures. No claiins against SPEX CertiPrep, lnc. of any kind 
whatsoever. wktlier bascd on breach of wanamq', alleged negligence, or otherwise. with rcspcct to this RM shall be greatcr 
than the purchase price. In no event s l d  SPEX CerciPrep. Inc. be liable for an) loss of profits or any incidental. special. or 
comequcntial damages. 
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TM 

Cert&a& of jlh2rmze &Werial 

Catalog Number: PLP9-2XDY/2T Lot NO. 11-9OP 
Description: 1000 mgk Phosphorus 

Matrix: H20 

This ASSURANCE 40 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 d e d  properties listed below. 
CertifieclVhe: loo0 mg/L. 
Uncertainly Associated witb Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity (NH4)J3204) ]Lot# 049411,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 Magnesia Mixture. Filter, ignite and weigh as Mg2P207. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertifred Properties: 

Density: 1.000 @ 24.3 -S celsius 

+/- 3.0 mg/L 
MST SRM #3 139a 

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

Element mgL Element mg/L Element mg/L 

As <0.001 CU <0.001 Pb Q.001 
Ag <0.009 Fe 0.02 Re 4.00 I 
AI 0.02 Ga ~0.001 Rb 4.001 
B 4.002 In <0.001 Si 0.01 
Be 41.001 K c0.20 Sb 0.02 
Ba 4.001 Li -4.001 Sr 4.001 
Bi <0.001 M O  0.002 Ti 0.006 
CT ~0.001 Mn <0.001 n 0.003 
ca 0.025 Ms 0.002 V -4.00 1 
Cd a.00 1 Ni <0.001 zn 0.60 
co 4.001 Na 0.009 zr 4.001 

Balances are calibrated regularly WMI weight sets traceable to NlST #32856, #32857 and olhers. 
This CRM is guaranteed stable to +/-O.S%of the certified mnmtration inclusive of uncertamty 
of measurements and other effects, such as trlulspiration losses, for a period of one year fiom the 
date of certification This guarantee is validodywhea the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: certifying Officer: @= m- I 
Q 2004 SPEX CeniPiep, Inc. . . .  . 

.- -. .. .. . . . . . . __ . . . . . ., - . . , . . 
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This Certified Reference Material has been prepared and certified under an IS0  (9001 system miisistent with the following 
guides: 
Guide To The Expmsion Of Uncertainty In Measurement 1995 
EURACHWCITAC Guide: Quantifying Uiicerlainty in Analytical Measureiiicnt - Second Edition 
ASTM Guide DG362-98 
1SO Giude 34: Quality system guidelines for the production of reference nlaterials. 
1SO Guide 17025: Certification of reference materials, gencral and statistical principles 
IS0 Guide 31: Contents of certificates of reference inaterials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requitemerits for the conipelence of reference inaterials producers 
ISOREMCO N280 
Material Source: 
All analyes and matrix inaterials are obtained and verified by SPEX CerliPrep from prequalfied vendors as per IS0 YO00 
,~dclines. Vendor identifications are proprietary: howcver sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
lnstructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purily at or greater than the purity of tlie 
original inatris solution. If dilution is required the diiuent must be compatible with all certified aiialytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be iued as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should bc .thoroughly mixed, by shaking, prior lo use and never 
pipetted directly from the bottle. A l  sirfaces that mine in contact with ti= solution niust be thoroiighly cleaned and 
leached prior to use. Dilutioiis should be performed only with Class A voluinetric glassware. 
Method of Preparation: 
C'le;m laboratol?: .procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualiried prior to use. The highest purity acids applicablel 18 megohm 
double deionized water. acid-leached triple-rinsed bottles, and Class A glassware have bcen used in all preparations. 
Homogeneity: 
The Honiogeneie of the CRM lms been conf'imd by procedures consistent with 1SO ,guide 17025, ISOBEMCO N280 
and ASTM D6362-98 AppndL\: X2. Random replicate samples of the Fwl, packaged material have becn analyzed for the 
dertified values by procedures consistem with tlre intended use of the CRM. 
The iilatlmutical expression &=?in is employed to determine the sampling si72 
s = relative standard deviation in % for one c.oinponent of the sample. (ic. Tlie Sub-sWlpling uncertainty) 
m = the sub-sampling mass 
k, = imss of subsample necessaty to ensure a relative sub-sampling error of 1% (68% co~idcnce  level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reveffie of this document is at the 95% level of confidence and can be cxpressed as 
X = s+/-U wltere X =True value (Labeled Value). UP Expanded uncertainty 
U=ku, wkere k=2 is the coverage laclor at Uie 95% coilfidence level 
1~ is obtained by combining the individual eleiiicnl standarduncertainty coniponents uLand &-dEu? 
,Certification Traveler Report: 
All certified \dues~'kpoEted were derived from Trdveler Repotl (Spes CertiPrep's traceability docurnentation) identified by 
the 101 nimlber of this CRM. For hrther infonuation contact C.RM Sales. 
Legal Notice: '. 
SPEX CertiPrep wference nmterials arc not for ary cosmetic. dnig or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No clainls against SPEX CertiPrep, Inc. of any kind 
whitsoever, wllcther based on breach of wananh. alleged negligence. or otherwise: with respect to this RM shill1 be gmter 
than the purchase price. 'In no ewnt sha1I SPEX CertiPrep, Inc. be liablc for any loss of profits or any incidental, special, or 
consequential damages. 

' 
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Q, 2004 SPEX CertiPrep, Inc. 

Catalog Number: PLSI9-2X/2YnT Lot No. 11-33SI 
Description: 1000 m a  Silicon 

Matrix: H20 / 0.4% F- 
 his ASSURANCE @ certi6ed mfmnce me ria^, CRM, is intended primarib for usc as a 
calibration standard or quality control standard for inorganic sptctrcwcopic inslrumentatjon such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and otber methods 
relevam to the certified properties listed below. 

CertifiedValne: 1001.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3.0 mg/L 
MST SRM #3 150 

The CRM is prepared grwixnetrically using hi& purity CNH4PSiFd Lot# 02021D.The 
certified value listed is the average of vdues obtained by classid wet assay and ICP SpeCtrometeJ *k 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1004 mgL 

Method: Precipitation using Ammonium Molybdate and 8-Hydroq Quinoline. Filter, dry, and weigh as 
(C9H7ON)4[ Si(Mo 12040)] 

Instrumental Analysis by ICP spectrometer. 999 
Uncertified Properties: 

mg/L 

Density: 1.001 @J 23.7 Degrees Celsius 

Trace Metallic Imparities in the Actual Solution via ICP / JCPMS Analysh: 

Element mg5 Element mg/L Element m@L 
AI 0.003 cu 4.003 Pb 4.001 
Ag a.001 Fe 0.02 Rb a.001 
As a.06 Ga 4.001 Re . 4.001 
Ba a.001 In 4.001 Sr a 0 0 1  
Be Q.001 K 0.14 sb - a.001 
B a004 Li 0.008 Ti 4.001 

cd -4.001 Ms 4),001 V 4.001 
ca 0.016 Mn C0.001 zn 0.002 
cr 4.001 Na 0.003 zr 0.002 

Cd 4.00 1 Ni a.004 

Bi 4.001 Mo 4.001 n Q.001 

Balances tue caljbmted regularly with wei& sets traceable to NIST #32856, #I32857 a d  0 t h ~ ' ~ .  
This CRM is guaranteed stable to +/-O.5% of the certified concentdon inclusive of uncer&inty 
of measurements and other effects, &h as transpiration losses, for a period of one year from the 
date of certification. This guarantee in valid only when the material is kept tight& capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certifying officer: N* kpJI- 

. .. 
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This Certified Referrnce Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To .The Expression Of Uncenainty In Measurement 1995 
EURACHWCITAC Guide: Quanwing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX certiprep from prequalified vendors as per Is0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CenPrep CRMs are tracked and documented. For f d e r  information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a pUrity at or greater than the pur@ of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified anafytes and contain 
stabilizers appropriate for the ptriod of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that corn in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumeUiC glasswa~. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOflzEMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k.=s2m is employed to determine the sampling size 
s = relative standard deviation in % for one comppnent of the sample. (ie. The sub-sampling uncertahty) 
m = the sub-sampling mass 
k = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is aTthe 95% level of confidence and c m  be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U = k  where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui, and &-JCh2 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertipreP reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who m trained in appropriate procedum. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profas or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
. - . - . . - . - 
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Catalog Number: PLl''i9-2X/2YQT Lot No. 10-172TI 
Description: 1000 mg/L Titanium 

Matrix H20/ 0.24% F- 

ThisAS-CE @certifidrrfernwxmateriaZCRU,isinttndedprimarilyfwuseasa * 

d i m  standard or quality conwl stan&ard for inorganic sptctroscopic instnunentaticm such I 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employad m USEPA, ASTM and other methods 
relevant io the d i s d  prapetties listed below. 

Certified Value: 998 m f i  
Uncertainty Associated with Measurement: 
Certifled Value is Traceable to: NIST SRM #3 162a 
ThCCRMisprep8redgRWh&h& usinghighplrrity W I T 8 6  Lot# M(nlE.'Zlte 
certified h e  listed iS the average of values obtained by classical wet assay and ICP spectrometa e 
Refer ta skle 2 lor details of meararcmcet unecrtaidea. 

Chsslcrrl Wet Assay: 999 mgiL 
Metbod: mipiam 

InstrumentalAnalysbbyICP spectrometer: 997 mglL 
Uncertified Properties: 

+/- 3.0 m f i  

Hydmxjde. Fdter, ignite and we* as Ti. 

Density: 1.000 Q 23.7 celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS AnplysiS: 

Element mg/L Element sag5 Ekmemt mg/L 

AI 0.004 cu 0.04 Pb 4.001 
As a.001 Fe 0.002 Rb 4.001 
4 4.001 Ga 4.001 Re 4.001 
B 4.001 Ln 4.001 Si - 3 .O 
Ba 41.001 K 4.10 sr <0.001 
Be 4.001 Li 4.001 sb a.001 

4.003 n <0.001 
V 4.001 

Bi 4.001 Ms 
ca 0.012 Mn 4.001 
Cr Q.07 Mo a.001 zr 0.004 
cd a.001 Na 0.02 zn 0.004 
co 0.002 Ni 4.001 

Balances arc cahbrated regularty with weight sets traceabk to MST #32856,832857 and otbmr. 

ofmeasuremeats and othcr e- such as transpiration losses, for a period of OILC year *om dre 
date of cercifcaticm. This guarantee is valid onlywhen tbe mawial is kept tightly capped d 
transported and stored under labosatory umditicms. 

Date of Certification: 

This CRM is guaraateed stable to +/-0.5% of the certified CMlCentratiM inclusive oftmmtaiw 

Certifying Officer: Ne k o z ) r d  
FEe 
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This Certified Fkfmcc  Material has been prepared and certified under an IS0 900 1 system consistent With the followhlg 
guides: . 
Guide To The Expression MUncatamty In Measurement 1995 
EURACWCTTAC Guide: Quantifying WncertainQ' in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the productioqof refutnct materials. 
IS0 Guide 17025: Certification of reference materials, general nnd statistical principles 
IS0 Guide 3 1 : Contents of certificates of refennce materials 
NISTTcchnicalNote 1297 
LAC-G12-2000: Guidelines for the rtquirements far the competence of re€mnce materials producers 
Iso/REMCO N280 
Material Source: 
Afl anafytcs and matrix maferiaIs are obtained and verified by SPEX Cutiprep from pmqualificd vendors BS per IS0 PO00 
gUidelines. Vendor identifications arc proprietary, however s o u m  of all materials used in the p r e p d m  and testing of 
SPEX CertiPrcp CRMs are tracked and documeated For farther kiformaticm contad CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form ordiluted seriauy with matrix of a purity at or greater than 6 s  purity of the 
ariginal matrix solution. If dilution is required tbc dilumt must be compatible with all artifid analytes and conbin 
stabilizers appropriate for the period of intended use, The CRM CBO also be used as a spike or with a spike, again widt 
appropriate compatibility cansidcratians. AU solutions should be thoroughly mixed, by shaking, prior to use md never 
pipetted dimctly ft.bm the bottle. All surfac# that cme  in contact with the ~01Uti~n must be thoroughly cleaned and 
leached prior to we. Dilutions &odd be perfwed only with Clm A volumetric glasrware. 
Method of Preparation: 
Ckan laboratory procedures and techniques have been used &roughout the preparatbn. All materials, equipme* 
mdfical iclseumcnSation and personnel have been qualified prior to use. The highest purity acids applicabte, 18 megohm, 
double deionized water, acid-leached triple-hscd bottles, and Class A glassware have been used in all preparations. 
Homogeneity : 
The Homogeneity of the CRM has been confinned by procedures ms'lstent with E30 guide 17025, ISO/REMcO N280 
and ASTM D6362-98 Appardix X2. Random, replicate samples of the final, packaged matterial have been analyzed for the 
certified values by procedures consistent witb the intended use of tho CRM. 
The mathematical expression kp&n is employed to detcnnine the sampling site 
S = relative standard deviation in % for one compoaaat of the sample. (ie. The subsampling uncutainty) 
m = the subsampling mass 
14' mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
detuminution 
Statistical estimator and ConGidenee limits: . 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U where X =Tmc value (Labeled Value), Up Expanded uncertainty 
upku, where b 2  is the covcrage factor at the 95% confidence Jevel 
u, is obtained by combining the individual element standard uncertainw components hand O, dCu? 
Certification Traveler Report: 
All certified values reported were derived hxp Traveler Report (Spa: CutPrep's traceability documentation) identified by 
the lot number of this CRU For f i d e r  information contact CRM Sales. 
Legal Notice: 
SPEX Certifrep ref'wmce materials arc not for any cosmetic, drug or household application and are to be used only by 
qualSed individuals who EUC trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, With respect to this RM shall be gnae 
than the p u r c h a s e  price. In no went shall SPEX Ccrtiprep, hc. be liable for any loss o f  profits or my incidental, special or 
consequential damages. 

ASTM Guide D6362-98 

- 

203 Norcross Avenue Metuchen, NlO8840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSaIes@spexcsp.com www.spexcsp.com 

mailto:CRMSaIes@spexcsp.com
http://www.spexcsp.com


Catalog Number: PLSR2-2X/2Y/2T  LO^ NO. 10- 130SR 
Description: 1000 mg/L Strontium in 2% HN03 

Matrix: 2% HN03 

This A S S U m C E  @ 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 XXF. It can be employed in USEPA,, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: +I- 3.0 mg/L 
Certified Value is Traceable to: NlST SRM #3 153a 

The CRM is prepared gravirnetrically using lugb purity Strontium Carbonate Lot# 09031B. 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: ZOO0 mg/L 

Metbod: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 
NIST SRM.#928. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1.010 @ 23.5 Degrees Celsius 

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

Element mg/L Element mgCL Element + 
A1 0.002 Cu <0.001 F% ~0.001 

Rb As 4).001 Fe 0.006 <0.001 
Ag ' ~0.001 Ga 4 .001 Re <0.001 
B <0.001 In <0.001 Si 0.01 2 
Ba 0.02 K 0.20 Sr <O.OO 1 
Be <0.001 Li 4.001 Sb ~0.001 
Bi <0.001 Mg c0.001 Ti <0.001 
'Ca 0.016 Mn <O.OO 1 TI -=0.001 
Cr 0.003 Mo -=0.001 V 0.003 
Cd <0.001 N a  0.004 Zr 
Co ~0.001 Ni <0.001 Zn 4.001 n W n  

of measurern&ts and other effects, such as transpiration losses, for a period of one year from the 8 2 8 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
trmsported and stored under laboratory conditions. n S 8 6 E  1 

43 2004 SPEX CcrtiPrep, Inc. 
.... . 
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T l u s  Certified Reference Material has been prepared and certified under an IS0 9001 system conastent with tltc following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CLTAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production o f  reference nlatenals 
IS0 Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 31: Contents of certificates of reference materials 
MST Tecbnical Note 1297 
LAC-G12-2000: Guidclines for the requirements for the conlpetence of reference materials producers 
ISOmEMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX Cextiirep from prequalified vendors as per IS0  9000 
guidelines. Vendor identifications are ppnelary, however sources of all materials used in the preparation and testing of 
SPEX CeniPrep CRMs tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
P r i m  usage of this CRM IS in neat form or diluted serially with matrix of a purily at or grater than the purity of the 
original Imtnx solution. if dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again wilh 
appropriate compatibility considerations. All solutions should be thoroughly mixed by shaking. prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be Uiorouglly cleaned and 
leached pnor to use. Dilutions should be perfo~nod only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory P K O C ~ ~ U R S  and techmques have been used throughout thc preparation All materials. equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 inegolun. 
double deionized water, acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the C M  has been confirmed by procedures consistent with IS0 guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate sanplcs of the f i .  packaged inaterial have been analyzed for the 
cemfied values by procedures consislent with the intended use of the CRM 
 he mathematical expression &+m is employed to determine the sampling s i x  
s = relative standard deviation in % for om component of the sample (ie The sub-sampling uncertainly) 
m = the sub-sampling mass 
k, = mass of sub-sample necessar, to ensure a relative sub-sampling error of 1% (6Ph coniidence level) in a single 
determination 
Statistical estimator and Co 
The certified value 'x' listed on the reve6e of th is  doanent 
X = x+/-U where X *True value (Labeled Value), U= Expanded uncertainQ 
U = h  where k=2 is the covemge factor at the 95% coddence level 
u, is obmned by combining the individual element standarduncertainly components u,and UC-SZU,~ 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability dociuiientation) idenWied by 
the lot number oftlus CRM. For furlher infonnation contacl CRM Sales 
Legal Notice: 
SPEX CertiPrep reference materials are not mew, drug or household applicalion and are to be used only by 
qualificd individuals who are trained in app cedures. No clams against SPEX CertiPrep, Inc. of any kind 
whatsoever. whether based on breach of \vanan&, alleged negligence. or otherwise, with respect to this RM shall be greater 
than the purchase price. In no ewnl shall SPEX kp, Iw. be liable for any loss of profits or any incidental. special, or 
consequential damages. 

t the 95% level of confidence and can be eyms&d as 

5% 
Z0-i z 

etuchen NJ 08840 USA 
- k - - f i - - - - . - - -  ---- - .-.- -..-- - - -  - -  



I Catalog Number: PLSR2-2X/2Y/2T ~ o t  No. 10-130SR 
Description: 1000 m g ,  Strontium in 2% HN03 

Matrix: 2% HN03 

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

Certified Value: 1000 mgK 
Uncertainty Associated with Measurement: +I- 3.0 m#L 
Certified Value is Traceable to: NlST SRM #3 153a 

The CRM is prepared gravimetrically using hxgh purity Strontium Carbonate Lot# 09031B. The 
certit3ed value listed is t&e average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

Method: EDTA titration using Methyl Thymot Blue as indicator. EDTA standardized against Pb(N03)Z 

I 
NIST SRM #928. 11 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1.010 @ 23.5 Degrees Celsius 

Trace Metallic Impurities in thc Actual Solution via ICP I ICPMS Analysis: 

Element mg/L Element rng& Element mg/L 
A1 0.002 Cu <0.001 Pb <0.001 
As <0.001 Fe 0.006 Rb <0.001 
Ag <0.001 Ga -4.001 Re -=O.OOl 
B ~0.001 In 4.001 Si 0.01 2 
Ba 0.02 K 0.20 Sr ~0.001 
Be <0.001 LI -=0.001 Sb <0.001 
Bi <0.001 Mg G.001 TI cO.00 1 
Ca 0.016 Mn <O.OO 1 T1 eO.00 1 amrn i i I # i  
Cr 0.003 Mo ~0.001 V 0.003 Q U  == 1 I 

A $2 
Cd <O 001 Na 0.004 Zr 

r-'4 w '2 W 
Co <0.001 Ni <0.001 Zn 4.001 U W H Z  t.J! 

ZUCFLIG 
Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. Q b! x 9- 1 
This CRM is guaranteed stable to +I-0.5% of the certified concentration inclusive of uncertainty $ *' 

a 
of measurements and other effects, such as transpiration losses, for a period of one year ffom lhe 9 2 8 
date of certification. This guarantee is valid only when the material is kept tightly capped and H < < 2 
transported and stored under laboratory conditions. 534U 

\cF Z 
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This Certified Reference Material has been prepared and certified under an 1SO 9001 system consistent with the folfowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quanwing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials pmdumn 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalifed vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of aU materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For furlher information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or g m e r  than the punty of the 
original matrix solution. If dilution is required the diluent must be compatible with all cer&kd analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again With 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bonk. AU surfaces that con= in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volwnetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques lave been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity ofthe CRh4 has been confined by procedures consistent with IS0 guide 17025, ISO/REMCo N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the fm packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical exiression k,=szm is employed to determine the sampling Size 
s = relative stmdard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
L= mass of sub-sample necessary to enme a relative sub-sampling error of 1% (68% confidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the revem of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True vdue (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainly components uiand b d a 2  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability doclunentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference inaterials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or othemise, with respect to this Rh4 shall be greatel 
than the pwclme price. In no event shall SPEX CelciPrep, Inc. be liable for any loss of profas or any incidental, specu or 
consequential damages. 

- 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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Description: 1000 mg/L Bismuth 
Matrix: 10% HN03 

l h s  ASSU€U&CE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1003 mgiL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Bismuth Metal Lot# 0793 1E. The 
certified value listed is the average of vaIues obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertahrties. 
CIassicd Wet Assay: 1003 mg/L 
Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(K03)2 NET 

Instrumental Analysis by ICP spectrometer: 1002 mg/L 
Uneertified Properties: 

+I- 3.0 m a  
NIST SRM #3 106 

SRM #928. 

#?J!g Density: 1.052 @ 25.1 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Lo a i i r  
Element mgiL Element mg/L Element mg/L 4 1 ' '  

B <0.03 In 4.00 1 Sb <O.DOl 2&+g 
Ba <O.OOI K 0.01 Si 0.027 ZSUI p L, 
Be <0.002 Li 4.001 Sr co.001 p;&j I I 

a 13 .!-q 
Cd <0.001 Mg 4.001 V <0.00 1 urau$j  3 q a w  

I f '  As <0.001 cu <0.001 Pb 0.002 

Al Ag <0.04 0 002 Fe Ga ~0.001 0.01 Re Rb <0.001 <0.001 $di$9 
Cr <0.001 Mo 4.001 TI <0.001 cp '* 

-iuc!=- Go -=o.oo 1 Mn <0.001 Ti <o 001 

Ca 0.04 Ni 0.002 Zr co.00 1 H!L!i-rz 
Z U L U  1 
d U X L  I Na 0.003 Zn 0.05 

Balances are calibrated reguIarly with weight sets traceable to NIST #32856, #32857 and others. 8 .. 
Q 

This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 0 W $J 0: 
Z i - P C O  

of measurements and other effects, such as transpiration losses, for a period of one year kom the c.l a a Q z 
Q G r 3 W  

transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: W* 

date of certiticatioa This guarantee is valid only when themataial is kept tightly capped and 

OCT - 2005 
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This Certified 3eference Material has becn prcpared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Espression Of Uncertainty In Measurement 1995 
EZTRACHEWCITAC Guidc: Quantifjing Uncertainp in AnaIytical Measurement - Second Edition 
ASTM Guide DG362-98 
IS0 Guide 34: Qualily system guidclincs for the production of reference materials. 
IS0 Guide 17025: Ccrtification of reference nmterials, genenl and statistical pmciples 
I S 0  Guide 3 1: Contents of certificates of reference nmterials 
NIST Technical Note 1297 
1LAC-G12-2000. Guidelines for the requirements for Llle cornpetem of rcfcrcncc inatemils produces 
ISO/REMCO N280 
Material Source: 
All analq tes and matns inatenitls are obtained ‘and verified by SPEX CerliPrep from prequalified vendors as per IS0 WOO 
guidehs.  Vendor identifications are proprietary, louever soLirces of aU materials uscd in the preparation and testing of 
SPEX CertiPrep C M  are tracked and documented. For fiiaher infornmtion contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted seriaI1y with inattis of a purity a t  or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with J1 certified analytes and contain 
stabilizers appmpriate for the period of intended use. The CRM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed. by sliaking. prior to use and never 
pipelted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned zlnd 
leached pnor to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean labordtoy procedures and techniques have been used throughout the picparation. Ail nmterials. equipment, 
ady ica l  inslnmntation and personnel have been qualified prior to LW. Thc highest purity acids applicable. 18 megohm. 
doubk deionized water, acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Horn ogeneity : 
The Homogeneity of thc CRM has been confinned by procedures consistent wilh IS0 guide 17025, ISO/REMCO N28l) 
and ASTM DG362-98 Appendix X2.  Random replicate samples of tlic final, packaged material have been analyzed for the 
certified values by procedures consistent with Ure intended use of the CRM. 
The mathematical espression k=s2rn is eniployed to determine the sampling size 
s = relative standard devialion in % for one coinponent of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mss 
k,= mass of sub-sample nccessa? to ensure a relative sub-sampling error of I% ((38% confidence lmel) in a single 
determinadon 
Statistical estimator and Confidence limits: 
Thc certified \due ‘x- listed on the reverse of this document is at the 95% h e 1  of confidence and can be eqressed as 
X = s+/-U where X =True value (Labeled Value). U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% codidem level 
u: is obtained by combining the individual element standard uncertainly components u, and e.qk? 
Certification Traveler Report: 
#I1 ccrufied values reported were derived from Traveler Repon {Spes CenPrep’s trxeabilit?. documentation) identified by 
[he lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp reference matcrials are not for any cosmetic. drug or lkousehold application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever. whther based on breach of wamnty, alleged negligence, or ohenvise, with respect to this RM shall be greater 
tlm the purchase price. In no event sldl SPEX CertiPrep. Inc. be liable for any loss of profits or any incidental, special. or 
consequential damages 

203 Norcross,Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9U7 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLLQ-2W2Y Lot NO. 11-32L.A 
Description: 1000 mg/L Lanthanum 
Matrix: 2% HN03 

This ASSURANCE 43 certified reference mated, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DO, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: 

Certified Value is Traceable to: 

+/- 3.0 mgL 
NIST SRM #3127a 

The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 11901J.Thc 
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 Methyl Thymol Blue as indicator. EDTA standardizcd against Pb(N03)2 
MST SRM #928. 

Instrumental Analysis by ICP spectrometer: 999 
Uncertiiied Properties: 

Density: 1-01 1 @ 21.8 Degrees Celsius 

m a  

Trace Metallic impurities in the Actual Solution via ICP I ICPMS Analysis: 

Element mg/L Element mg/L Element 
ce 0.007 Lu -=0.001 Tm <0.001 
ca 12.00 Mn c0.003 Ti 0.01 
DY ~0.001 Mo ~0.001 TI 0.02 
El 4.001 Nd 4.001 Ta ~0.001 

<0.001 Eu 4.001 Nl a 0 0 3  ?b 
Fe 0.02 Na 0.08 7% <0.001 a=. I I I 
Ga 4.001 Pr <0.001 V <0.001 
Gd 4 . 1 0  Rb 4.001 W <0.001 
Hf 4.001 sc 0.003 Yb €0.00 1 
Ho 4.001 Sm <0.001 Y 0.003 
In -=0.001 Zr 4.001 U & i L i O  .. 

tt: a 
Balances are calibrated regularIy with weight sets traceable to NIST #32856, #32857 and others. E This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty w a c Q z 
of measurements and other effects, such as trampiration losses, for a period of one year from the CI 

date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

ti t I 

AUG 2OO5 
Date of Certification: Certifying officer: Jlt- 

6 2004 SPEX CertiPrep, lrtc 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To Thc Espression Of Uncertainty In Measurement 1995 
EURACI-LEWCITAC Guide. Quanufying Uncertainty in Analyhcal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidehnes for h e  production of reference materials. 
IS0 Guide 17025. Certification of rcference materials. general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refenmce materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analq-tes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are pmprietafy, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRh4 Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution If dilution is rcquired the diluent must be Compatiile with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly nked, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces hat come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glasnvare. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used tlmughout the preparation AH materials, equipment, 
anal-ytical instrumentation and personnel ha!re been qualified prior lo use. The highest purity acids applicable. 18 megohm 
double deionized water. acid-leached tnple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0  guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2.  Random, replicate samples of the fmal. packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The inathematical expression k=?m is employed to determine the sampling size 
s = relative standard deviation in YO for one component of the sample. (ie. The subsampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sanlpling error of 1% (68% contidence level) in a single 
determi nation 
Statistical estimator and Confidence limits: 
The ceaified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be esqxessed as 
X = x+/-U whete X =True value (Labeled Value), U- Expanded uncertainty 
U=ku, where k=2 is the covewe factor at the 95% confidence level 
u, is obtained by combining the individual element standard unccrlainty components u,and u=- hh,’ 
Certification Traveler Report: 
All certified values reported were derived from Tmveler Report (Spes CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sa ls .  
Legal Notice; 
SPEX CertiPrep rcferem materials are not for any cosmetic, drug or household application and are to be used only by 
qualified Wvidwls who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever. whether based on breach of warranty. alleged negligence, or oliwmke, with r6spect to this RM shall be greater 
than the purchasc price. In no event shall SPEX CcrtiPrep. Inc. bc liable for any loss of profits or any incidental, special. or 
consequential dainages. 
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Catalog Number: PLI’2-2X.QY/2T Lot No. 11-84Y 
Description : 1,000 mgk Yttrium 

Matrix: 2% HN03 

l k s  ASSURANCE @ certified reference material, CRM, i s  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. 
CediedVatue: 999 m g k  
Uncertainty Associated with Measurement: 
Certlfied Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 04041A.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

lkthod: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

Instrumental Analysis by ICP spectrometer: 997 
Uncertified Properties: 

Density: 1.01 1 @ 24.0 Degrees Celsius 

+/- 3.0 m a  
NIST SRM #3167 

NIST SRM #928. 

mg/L 

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

Element mg& Element mglE Element 
Ca 0.02 Lu co.00 I Tm <0.001 
Ce co.00 1 La 4.00 1 Ti <0.001 
Dy 4.001 Mn <0.001 Ti ~0.001 
Er <0.001 Mo €0.00 1 Tb <0.001 
EU eo.00 I Nd 4.001 Th co.001 
Fe 0.005 Na 0.001 Ta ~0.001 
Ga 4.001 Ni 4.001 V ~0.001 
Gd <0.001 Pr 4.001 W 4.001 
Ho <0.001 Rb <0.001 Yb 4.001 
Hf <0.001 Sm 4.001 Zr 4.001 
In <0.001 sc 4.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% af the certified concentration incIusivc of uncertainty 8 # 
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. 

5 
Ik: W 
O U W W P :  z c + + 0 

f i r 2 r Z H  

OCT - 2005 
Date of Certification: Certifying officer: Iv- u k w  



010159 

This Certified Reference Material has been prepared and ceMied under an IS0 9001 system consistent With the following 
guides: 
Guide To The Expression Of Uncertainty In Memucment 1995 
EURACWCITAC Guide: Quanming Uncertainty in Analytical Measurenient - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Q d i t y  system guidelines for the production of reference materials. 
IS0 Guide 17025: Certiiication of reference materials, general and s t a t i d d  principles 
IS0 Guide 31: Contents of certificates of reference materials 
NlST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requircments for the competence of reference imtcrials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprictxy. however sources of all materials  sed in the preparation and testing of 
SPEX C e f l r e p  CRMs are tracked ard documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a punty at or greater than the purity of the 
original nptrix solution If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike ox with a spike: again with 
appropriatecompatibilip considerations. All solutions should.be thotoughly mixed, by shakiig, prior to use and never 
pipetted directly from the bottle. AU surfaces that come in contact with the solution must be thoroughly cleaned and 
I w h e d  prior to use. Dilutions slwuld be performed on@ with Class A volumetric glassware. 
Method of Preparation: 
Clean labomtop procedures and rechniques lave been used throughout the preparation All materials, equipment, 
analytical instnunentation and personnel have been qualified prior to use. The highest purity acids applicable, I8 megohm, 
double deionized water, acid-leached triple-rinsed bottles. and Class A glassware havc been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confimkd by procedures consistent with IS0 guide 17025.ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random,,replicate samples of the final, packaged material have been analyzed forthe 
terrified values by procedures consistent with:the intended use of the CRM. 
The mathematical expression L=s'm is employed to determine tlle sampling size 
s = relative standard deviation in % for one component 01 the sample. (i. The sub-sanupling uncertainty) 

k, = mass of sub-SEunpIc necessary to ensiue a relative sub-sanpling error of 1% (68% confidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The cextified value 'x' listed on the reverse of this document is at the 95% level of confdcnce and can be esprcssed as 
X = x+/-U where X =True valuc (Labeled Value), U= Espanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence lese1 
u, is obtained by combining the indiyidual element standard uncertainty components &.and uk=dCui' 
Certification Traveler Report: 
All certified values reporled were derive&fmm Traveler Rcport (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further infonnalion contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference inaterials are not for any cosmetic, drug or houselwld application and are to be used only by 
qualified individuals mho are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
wvhatsocver. whether based on breach of warran@, alleged negligence. or othcnvise. with respect to 1lG RM shall be greater 
than the pnrcluse price. In no went shall SPEX CertiPrep, IN. be liable for any loss of profits or any incidental, special, or 
collsequential damages. 

m = the SUb-Sapliag I ~ S S  
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Catalog Number: PLPD3-2mY Lot NO. 9-99PD x m m m  
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 

Certified Value: ggg m f i  
Uncertainty Associated with Measurement: +/-3.0 mg/L 

- Q m ; a - n  @Urn< 4-urnr 

I I  cn 
I 1 0  \ 

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

O P I -  - 
Certified Value is Traceable to: NIST SRM #3138 

The CRh4 is prepared gravimetrically using high purity Palladium Metal Lo# 06021C.The Ult I I 
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. 

71P b x  

81 b! 8 
I 1  Classical Wet Assay: 999 mgL . ' I 1  9 

Method: Precipitation using Dimethyl Glyoxirne. Filter, dry, and weigh as Pd(C4H702N2)2. 

Instrumental Analysis by ICP spectrometer: 
Uneertified Properties: 

1000 mg/L 

Density: 1 .017 @ 24.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgfL Element mglL 

AI 0.002 Fe 0.033 Re 4.001 
AU 0.002 Ga ~0.001 Rh 4.001 
4 4l.001 Ir <0.001 Rb ~0.001 
B 4.001 In 4.001 RU co.001 
Be <0.001 0.00 I Sn <0.001 
Bi <0.001 Mn 4.001 Te 43.00 1 
ca 0.006 Na 0.005 Ti 4.001 
Cd ~ O 0 . 0 0 1  Ni 0.001 W ~ . 0 0 1  
co <0.001 Pb 0.002 zr -=0.001 
Cr c0.002 Pt 0.008 Zn 0 06 
cu 0.002 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and athers. 
This CRM is guaranteed stable to +/-OS% ofthe certified concentration inclusive of uncertainty 
of measurements and other effects, such as banspiration losses, for a period of 

transported and stored under laboratory conditions. 
- date of certification. This guarantee is valid only when the material is kept tightly capped and 

Certifying Officer: N. k d t ~ & &  '05 
Date of Certifkation: 

Q 2000 SPEXCertiPrei Inc. 
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This Certified Reference Makrial has been prepared and certified under an IS0 9001 system consistent With the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measunment 1995 
EURACHEMlcITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality sysm guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical phciplcs 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCo E80 
Material Source: 
All analytes and matrix 
guideImes. Vendor identificaiions an proprietary, however sources of all materials used in the preparation and teSting of 
SPEX Certiprep CRMs are tracked and documented For further Information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted seriaIly with matrix of a purity at or greater than the plnity of the 
Originat matrix solution. ifdilution is required the diluent must be cornpabile with all certified anaJytea and contain 
stabilizers appropriate for the period of b d e d  y e .  The CRM can also be used as a spike of with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and DCVU 
pipetted directly from the bottle. AU swfaces that come in contact with the solution must be thoroughly cleaned and 
Icached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
CIean laboratory procedures and techniques have been used throughout the preparation. All matcn'als, equipment, 
analytkaI instrumentation and personnel haw been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A gltrssware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confumed by procedures consistent with IS0 guide 17025, ISOlREMCO "280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzcd for the 
certified values by procedures consistent with the intcnded US of the CRM. 
The mathematical expression k,qb is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (je. The sub-sampling uncertainty) 

16' maSs of sub-sample necessary to c~lsure a relative subsampling error of 1% (68% confidence leve1) m a single 
determination 
Statistical estimator and Confidence Limits: 
The certified value 'x' l i d  on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U when X =True value (Labeled Value), U= Expanded uncertainty 
U-kb where b 2  is the coverage factor at the 95% confidence level 
u, is obtainbd by combining &e individual element standard uncertainty components us and u,dZu: 
Certification Traveler Report: 
AI1 certified values reported were derived fi.om Traveler Report (Spex CedPrep's tmmbility documentation) identified by 
the lot number of this CRM. For ftnthez information contact CRM Sales. 
LegalNotice: . 
SPEX Certhzp reference materials are not for any cosmetic, drug or household applicdon and are to be used only by 
qualified individuals who are trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with rrspect to this RM sban be greater 
t h ~  the purchase price. In no went shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

are obtained and vuified by SPFX Cwtipnp from prequalified vendors as per IS0 9000 

m the Sub-sampling ws 

I IS09001 I 
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Catalog Number: PLS9-2X/2Y/2T Lot No. 1143s 
Description: 1000 mg/L sulfur 
Matrix: H.20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibmtion standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, AS734 and other methods 
relevant to the certified propeaties listed below. 

Certified Value: 1001.5 mg/L 
Uncertainty Associated with Measurement: 

Certified Value is Traceable to: 
The CRM is prepared gravixnetricalky using high purity Ammonium Sulfate Lot# 05891M.The' 
cemfied value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 m g 5  

Method! Precipitation using M u m  Chloride. Filter, ignite and weigh as BaS04. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

+/- 3.0 rngL 
NIST SRM #3 154 

Density: loo0 @ 23.2 Degrees Celsius 

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

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

4 <0.001 cu 4.001 Pb ~0.001 
AI <0.001 Fe 0.01 Re €0.001 
As a.001 Ga 4.001 Rb 4.001 
Be cO.002 xn 4.001 Si 0.033 
Ba -4.001 K 0.009 Sb <0.001 
B ~0.001 Li 4.001 Sr <0.001 
Bi 4.001 Mg 0.004 Ti ~0.001 
Cd 4.001 Ma <0.001 ll 0.02 
eo <0.001 Mo <0.001 V a.002 
ai 0.015 Na 0.01 Zn 0.03 
Cr CO.005 Ni -=0.001 zr a 0 0 1  

Balances are calibrated regulariy with weight seis traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the cwtified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year h m  the 
date of certificatioa This ,wantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

JUL - loo5 
Date of Certification: Certifying Officer: N* u d  f 

0 2004 SPEX CcrtiPrep, Inc. 
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Lot No. 11-82-i-H 

% Matrix: 2% HN03 11 
a s  ASSUxUI\liCE @ certified refereke materid CRM, is intended primarily for use as a 
cdi'~rari0n standard or q d t y  caanol standard for inorgamc specnwcopic insmimenration such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mgK 
Uncertainty Associated with Measurement: +I- 3.0 mgl '  
Certified Value is Traceable to: NIST SRM #3 159 

The CRM is prepared gravknetrically using high purity Th(N03)4-4H20 Lot# 01851R.The 
certified value listed is the average of values obtained by classical wet assay and TCP spectrometer analysis 

4 
! 
1 
I 
1 

i 

TM 

1000 m a  Thorium 

Refer to side 2 for details of measurement uncertainties. 1 Classical Wet Assay: 100 1 mg/L 

I Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(N03)2 NIST 
SRM #28. I 

Instrumental Analysis by ICP spectrometer: 999 mglL 
I 

Uncertified Properties: t i l l  

Density: 1 .OlO @ 24.1 Degrees Celsius 
t Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: @ I  , : 

G 1 . M  
Element mg/L Element mg/L Element mg/L 
Ca 4.02 Lu <0.001 Th ~0.001 
Ce 0.0 1 La 0.003 Tb <0.001 
DY <O.OO 1 Mo -=0.001 Tm <0.001 
Er <0.001 Mn <O.OO 1 Ta 4.001 
Eu cO.001 Na 0.04 TI 4.001 1 I 
Fe <0.01 Nd 0.003 Ti <0.001 
Gd <0.001 Ni 10.001 V <O.W 1 
Ga e0.00 1 Pr <0.001 W <0.001 
H f ~0.001 Rb ~0.001 Y 0.002 I l r w t x w  

-'-'Wuz 
Ho c0.oOO1 ~ r n  <o.W I Yb ~0.001 z ,.- ~ ~ r i U ) i  

zr 0.001 
4 G X L  1 

In <0.001 Sc 40.00 1 [EI w 1 1 :  n .. I 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 2 u w ILI 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncerminty 2 $ 2 

I of measurements and other effects, such as transpiration losses, for a period of one year from the Q Q a 
dateof certitication. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. I 

63 2004 SPEX CertiPrep, lnc 
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Beport of 62rtiIkation 
This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the follo 
guides: 
Guide To The Expression Of Uncertainty In Measurenient 1995 
EURACWCITAC Guide: Quantifying Uncertainty in Aiulytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certillcation of reference imterials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from preqdified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in [lie preparation and tcsting of 
SPEX CertiPrep CRMs are tmckcd and documented. For further information contact CRM Sales. 
Instructions for Use: 
Priimy usage of this CRM is in neat form or diluted serially with inatrix of a purity at or greater U r n  the purity of the 
original matriv solution. If dilution is required Uie diluent must be coinpatibie with all certified matytes and contain 
stabiliim appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate coinpatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be lhomughiy cleaned and 
leached prior to use. Dilutions should be performed only with Class A \r~lumtrk glassware. 
Method of Preparation: 
Clean liiborator_l. procedures and techniques have becn used tluoughout the preparation All materials, equipment, 
analytical instrumentation and pexsonnel have been q W i d  prior to use. The highest purity acids applicable, 18 megolm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
Thc Homogeneity ofthe CRh4 has been confirmed by procedures consistent with 1SO guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final. packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRh4. 
The mathematical expression &=s'm is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainly) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a dative sub-sampling error of 1% (68% confidence b e l )  in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expnxsed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=k& where k-2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and U, 
Certification Traveler Report: 
All certified values reponed were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this C M .  For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals yho are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty? alleged negligence, OK otherwise, with respect to this RM shall be greater 
than the purchase price. In no event s ld l  SPEX Certiprep. Inc. be liable for any loss of profits or an\.. incidental, special, or 

ASTM Guide D6362-98 

Consequential damages. 
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D 

Catalog Number: PLlJ2-2x/2Y Lot NO. 11-124U 
Description: lOOOmg/LUranium 

Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instnunentation such 85. 

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

Certified Value: 1000 m& 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared pgsvimetrically using high ptn;tY Trimmiurn octaoxide Lot# 04001 D . Tbe 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

+/- 3.0 m@ 
NIST SRM #3164 

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

Classical Wet Assay: 1001 mgL 

Method: Evaporate to dryness. Ignite and weigh as U308. 

Instrumental Analysis by ICP spectrometer. 999 
Uncertified Properties: 

Density: 1.009 @I 23.9 Degrees Cekius 

mg/L 

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

Element m g L  Element mg% Element mg/L i3$ 
AI 0.01 cu 0.0 I Pb 0.04 
As 4.005 Fe 0.20 Re <0.001 
As 0.05 Ga 4.001 Rb <0.001 
Bi <0.001 In a.00 1 Si 4.01 
Ba 0.005 K 0.03 sb 0.004 
Be 4.001 Li a.001 sr 0.003 
B #.WI Mr: 0.003 TI 0.001 
ca 0.05 M L I  0.004 Ti 0.006 
Cd a.00 1 Mo 0.006 V 0.00s 
co 0.001 Ni 4.001 zr 4.003 
cr 40.002 Na 0.10 za 0.007 

,!Ai 

W!J.I% 
ZUfiLU 

o w w ! A I I y  
cc 

009 w 
Balances are calibrated regularly with weight sets braceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/4.5% of the cdf ied  concenmtim inclusive of uncertainty 
of measurements and other effects, such as trabspiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped aud 
transported and stored under laboratory conditions. 

ate of Certification: Certifying officer: N- ~uA- 



010161 

Tlus Ceafied Refcrcnce Material Ius bceii prepared and certified under an IS0 9001 VsteIn consistent with the following 
guidcs. 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide. QuantiFying Uncertaint) in Analytical Mcasurenlent - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Qualily system guidelines for the production of reference nlaterials 
IS0 Guide 17025 Ccrtification of txfercncc matcrials. general and statistical principles 
TSO Guide 31, Contents of certificates of rcfcrence matenals 
MST Tcclmical Note 129 7 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials produqers 
ISOlREMCO N280 
Material Source: 
All analytes and matrix inaierials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidehnes. Vendor identifications arc proprietary, however sourccs of all iilatenals used in the preparation and testing of 
SPEX Certihep CRMs an: tracked and donuiienkd For further information contact CRM Sales. 
Instructions for Use: 
Hnwy usage of his CRM is in neat forni or diluted seriall!- n ith matrix of a purity at or greater than the punty of the 
original mnatrk solution. If dilution is rcquired tk dducnt must be compatible uith all cerufied analytes and cornin 
stiibihzers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate cornpatibiMy conside~ations. All solutions should be thoroughly mixed. bj shaking. prior to use and never 
pipelted direct@ froin the bottle, All sudaccs that come in contact with the solution musf be thomuglily cleaned and 
leached prior to use. Dilubons should bc performed only with Class A volumetric glassware 
Method of Preparation: 
Clean laboralorj procedures and techniques have been used throughout the preparation. All materials. equipnlent, 
anal) tical instmnentation ,and personnel have been qualified pnor to use. The lughest punty acids applicable, 18 megohm 
double deionijlxd water. acid-leached triple-nnsed bottles. and CliM A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of tlac CRM h a s  k e n  confirnk?d by proccdures consistent with IS0 guide 17025. ISOREMCO N280 
and ASTM M362-98 Appendix X2. Random replicate samples of the final. packaged material havc been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
TIE nuthematical expression &=s'rn is employed to determine the saxnpIing size 
s = relatiye standard deviation in %for one coinportent of the sample. (le. The sub-sanlpling uncertainty) 
rn = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure B relative sub-sampling error of 1% (68% codidcncc level) in a single 
determination 
Statis tical es timntor and Confidence limits: 
The cenified value 's' listed on the reverse of this document is at ilce 95% level of confidence and can be expressed as 
X = x+/-U where X ==True value (Labeled Value). U= Expanded uncertainty 
U=kik u here k=2 is the coverage factor at the 95% confidence level 
u, is oblatned b? combining the individual element standard uixertainly components &and &-dcU,' 
Certification Traveler Report: 
All cenlfied values repofled were ciemed from Traveler Reporl (Spes CertPrep's tnceability documentation) identified by 
the lot nwnber of this CRM. For huther information contact CRM Sales. 
Legal Notice: 
SPEX CefiPrep reference materials are not for any cosmetic. drug or hoouseltold application and are to be used only by 
qualified mdiwduals who are trained hi appropriate procediucs. No claims against SPEX CeriiPrep. Inc of any klnd 
whatsoever, whether based on breach of warranty. alleged neghgence, or otherwise. with respect to this RM shall be mater 
than thc purchase price. In no event shall SPEX CertiPrep. lnc. be liable for any loss of profits or any incidental, special, or 
consequential danxiges. 

@$.JSS3 
20.3 Nofcross Avenue h,letuchen, NJ 08840 USA ipm 'P 732-5.19-71 3.1 1 -800-LAB-SPEX Fax. 732-GO3-96%7 CKh~Sales~spe*csp.com wvJw.spexcsp.com 

http://wvJw.spexcsp.com


Catalog Number: PLW%W2Y 
Description: 1000 mg/L Tungsten 
Matrix: H20 

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

Certified Value: 1003 mg/L 
Uncertainty Assoeited with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared pravimetricaIly using hi@ purity 
certified value listed is the avefdge of values obtained by classical wet assay and ICP 
Refer to side 2 for details of measurement uncertainties. 

+/- 3.0 m@ 
NIST SRM #3163 

Ammonium Tungstate Lot# M0600W. The 
analysis 

Classical Wet Assay: 1002 mg/L 
Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as W03.  

Instrumental Analysis by ICP spectrometer: 1003 mg/L 
Uncertified Properties: j 

Density: 1.000 @ 19.6 ~egrees Celsius i l l 1  

a 1 i I4 
L n i f i l  
D l i I  Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mSrr, Element mg/L Element mgk 

As 4.005 cu 4.001 Pb q.001 
AJ 0.006 Fe 0.001 Rb a.001 
As 0.003 Ga <0.001 Re 0.006 
B 4.003 In 4 0 0 1  Sr 4.001 
Be <0.001 K 4.10 Sb 

r i l l  
4.001 p c . .  I I i 

Bi 4.00 1 Li 4.001 Si 0.52 ul ..YI 
Ba 4.001 Mo 4).001 n 4.001 > Frt aM1 
Ca 0.005 Mn 4.001 Ti a.001 . . W - Z U ) I  

@&uo(; 

w 1 1 1  

a 9  .. 
O W & W  

Z C l c L W  I 
Cr 4.001 Mg 4.001 V 4.001 G W X P  i 

E Cd a 0 0  1 Ni <0.#1 zr <0.001 
co 4.001 Na 0.09 Zn 0.005 C W W W t t :  

Z t - # - i - c !  

5 Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. W 8 
This CRM is guaranteed stable to +/-OS% of the certified concen@on inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fhn the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
%hporwl and stored under labomtory conditions. 

JUL - 2005 1 Date of Certification: Certifying officer: u- 
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Thus certified Reference Material has becn prepared and certified under an IS0 900 I systeni consistent with the following 
guidcs: 
Guidc To The Expression Of Uncenainty In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncenaiq in Analytical Measurement - S a n d  Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines €or the production of rdcrence materials. 
IS0 Guide 17025: Certification of reference iuaterials. gcneral and statisha1 principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Teclmicd Note 1297 
ILAC-G12-2000: Guidehnes for the requirements for the competence of refcrence wtcrials produgrs 
ISOlREMCo N280 
Material Source: 
All analytes and matrix materials are obtained and verificd by SPEX CertiPrrp from prequalfied vendon as per IS0 9000 
gwdelines. Vendor identfications are proprietaq . lioweker sources of all materials used in the preparation and tesling of 
SPEX CertiprCp CRMs are tracked and documented. For further infornwtion contact CRM Sales. 
Instructions for Use: 
Priw usage of this CRh4 is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required tlx diluent must be compatible with all certified d y t e s  and contain 
stabilizers appropriate for thc period of intended use. The CRM can also be uxd as a spike or with B spike, again with 
appropriate compatibility considerations. All solutions should be tlmroughly Inked, by shaking. prior to use and never 
pipetted directly from the bonk. All surfaces that come in contact with the solution must be thoroughly clcaned and 
leached prior to use. Dilutions should be perfornied on@ with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratot?; procedures and techniques have been used throughout the preparation. AI1 materials. equipment. 
anal\.iical instnunentation 'and personnel have bcen qualified prior to use. The hlglxst purity acids applicable, 18 megolm 
doublc deioiuixd water. acid-leached triple-rinsed bottles. and Class A ghssware have been used in dl preparations. 
Homogeneity: 
The Homogeneity of the CRM has been codiniicd by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X 2 .  R'andoin. replicate samples of the final, packaged material have been malyxd for the 
certified values by procedures consistent with the intended use of the CRM 
The mathematical expression k;-?m is employed to determine the sampling six 
s = dative standcard deviation in % for one coinponent of the sample. (ie. The sub-sampling uncerlainlp) 
m = the sub-sampling nlass 
k, = mass of sub-srunple necessary to ensure a relative sub-sampling emr of I% (68Yo confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The cenificd value 'x' listed on the reverse of this document is at the 95% level of confidcnce and can be espresscd as 
X = s+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidcnce level 
u, is obtained by combining the individual element standard uncertainly componenls ui, and b dZu? 
Certification Traveler Report: 
All certified values reported were derived froin Trweler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further infomation contact CRh4 Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who are uained in appropriate procedws. No claims against SPEX CerttpreP, Inc. of a q  kind 
whatsoever. whether based on breach of wmmly, alleged negligence. or ofliewise, with Rspoct to this RM shall be greatcr 
tlnn the purchase pricc. In no event shall SPEX CemRep, Inc. be liable for any loss of profits or ay incidental, specid or 
consequential damages. 

203 Norcross Avenue htetuchen, hi) 08830 USA 
!$gb:asT 

mi- 732-549-7 144 1 -800-LAB-SPEX Fax: 732-603-9647 4 CR~vlSalesBspexcsp.com www.spexcsp.com 

http://www.spexcsp.com
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Catalog Number: PLZR2-DCl2Y/zT Lot NO. 11-69ZR I I "CIP 

Description: 1000 rngL Zirconium LkJ 
Matrix: 2% "03 

This ASSURANCE @ ccmfied refercnce material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic insfrumentation such BS 

ICPOES, De, .#, ICPMS. and XRF. It can be employed in USEPA., ASTM and other methods w i 1 1  r 
relevant to the certified properties listed below. Irnl I I 3 

,"fc. 
&!%$e I l l 1  

Certified Value: 1004 m g 5  "E 
I 1  

Uncertainty Associated with Measurement: +I- 3.0 mgL 
Certified Value is Traceable to: NIST SRM #3 169 l l l l  

The CRM is prepared gravimetrically using hi& purity Zirconyl Nitrate Lot# 02041A.The 
certified v d w  listed is the average of values obtained by classjcal wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement nncertainties. 

Classical Wet Assay: 1004 mg/L 
Method:  me with sulfuric Acid to dryness. Ignite and weigh as zrO2. 

Instrumental Analysis by ICP spectrometer: 1004 mg/L 
Uncertified Properties: 

Density: 1.01 1 @ 22.6 Degrees Celsius 
Trace Metallic ImparMes in the Actual Solution via ICP I JCPMS Analysis: 

Element mg5 Element mg/L Element mg/L 

As <0.001 cu 4 . O d l  Pb <0.001 
Ag 0.03 Fe 0.02 Re <0.001 
AI 0.004 Ga a. 00 1 Rb <o.oo 1 
Ba <0.002 In <0.001 Sb <0.001 
Be <0.001 K d.20 Sr -. <0.001 
Bi 0.15 Li -4.001 Si 4.10 
B 4.004 Mn 4).001 TI 4.001 
CT 4.001 Mg 4.001 Ti 4.003 
cd 4.001 Mo <0.001 V 4.001 
co -=0.002 Ni ~0.001 Zn 0.001 
ca ~0.001 Na 0.004 

P 
Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concmmtion 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 mat& is kept tightly c a w  and 
transported and stored under laboratory conditions. 1 

E0 '05 
Date of Certification: 

8 2004 SPEX CertiPrep, Inc. 
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Beport of &i?rtml?tton 
This Certified Reference Material has been prepared and certified under an IS0 9001 system COnSiSSeM with the follow@ 
guides: . 
Guide To The Exiression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quant&4ng Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of nference mater& 
IS0 Guide 17025: Certification of neference materials, general and statistical principles 
SO Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOMMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9-0 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMS are tracked and documented. For further information contact CRM Sales. 
Lnstructians for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater tban the pwity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and comain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again With 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thomughly cleaned and 
leached prior to use. Dilutions shouId be. performed only with Class A volumetric glasswan. 
Method of Preparation: 
Clean labomtory pmcedures and techniques have been used throughout the prepamtion. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Horn ogeneity : 
The Homogeneity of tfae CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOlREMCO N280 
and MTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematicai expression k=s'm is employed to detemzine the sampling size 
s = relative standard deviation in % for one comppnent of the sampie. (ie. The sub-sampling uncerhhty) 
m = the sub-sampling mss 
k;= mass of sub-sample necessary to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is atthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and IL- &.q2 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex Certipnp's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Cemprep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedurw. No claims against SPEX C e m p ,  Lnc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligencc, or othenvke, with n%pect to this RM shall be greater 
than the purchase price. In no event shall SPEX Certihep, Inc. be liable for any loss of pmfits of any incidental, qxad, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
- - .  - 
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Catalog Number. PLNA2-3WW Lot NO. V9-5 6NA 
Description: 10,000 mglL Sodium 
Matrix: 5% HN03 

This ASSURANCE Q certitied reference material, CRM, is intended primarily for use as a 
diiration standad OT quality control standard for inorganic spectroscopic instrumentation such as 
IcpoEs, DCP, AA, ICPMS, and ISRF. It can be employed in USEPA, ASTM and other methods 
relevant to the cmtifkd properties listed below. 

Certified Value: 9984 m& 
Uncertainty Associated with Measurement* +/- 30.0 m& 
Certified Value fs Traceable to: NIST SRM # 3 I52a 

. .  Ibe CRM is prepared gravimelically wing high p i t y  Sodium Carbonate w 05031c.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to ride 2 for detaib of masuremeat uncertdatin. 

classical Wet Assay: 9983 mgL 

Metbod: Evaporate to dryness. Fume With Sulfuric Acid. Ignite and weigh as Na2SO4. 

Iustrumental Analysis by ICP spectrometer: 9985 mfl 
Uncertified Properties: 

Density: 1.048 @ 23.1 ~egrees  celsius 
Trace Metallic Impuritfes in the Actual Solation via ICP / ICPMS Analysis: 

Ekmcat mglL Element mg/L Element m#L 

AJ a 0 0 1  cu 0.01 Pb 0.009 
As a 0 1  Fc 0.02 Re 4 . W i  
As a.02 Ga <0.001 Rb 4.001 
B 4-05  In -4.001 sr <0.002 
0 0  0.01 K 2.50 sb <0.001 

Bi 0.001 % 0.20 Ti a.02 
ca 0.75 Ma 0.001 TI 4.001 
cr 4.02 Mo 4.001 V 0.002 
cd UI.001 Hi 4.006 zr 4.01 
co 41.001 zn 0.02 

Be 4.009 Li 4.002 Si 0.14 

Balances are calibrated regukly with Weignt sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurementi' and other e f f i  such as transpiration losses, for a period of one year firom the 
date of certification. This guarantee is valid only when the material is kcpt tightly capped and 
transportsd and stored under laboratory ccmditim. 

Date of Certification: c e r t i ~  Officer: N- kdrvlckati 
*e-- 2CiB 



This Certified Rcfmnce. Material has been prepared and certified under an IS0 900 1 system consistent with the following 
@'!des: 
Guide To 160 Expression Of uncertainty In Measurement I995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34; Quality system guidelines for the produdon of nfuence materials. 
IS0 Guide 17025: Certification of reference materia4 general and statistical principles 
IS0 Guide 31: Contab of cettificatts of reference mattrials 
NET Technical Note 1297 
ILAC412-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOfREIUCON280 . 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX M i p r e p  from pre-qualiied vendors aa per IS0 9000 
guidetmcs. Vendor identifications arc proprietary. however sources of all materials used in the preparation and testing of 
SPEX Certiprep CRMs are tracked and donrmentcd. For further information contact CRM Sales. 
Instructions for Use: 
primary usage of& CRM is in ntat form or di~utcd seria;Ily with matrix of a purity at or greater than the purity oftbe 
original matrix solution. If dilution is required the diluent mrut-be compatible with all certified anaIytcs and contain 
stabiliters appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by Baking, prior to use and never 
pipetted directly from the bottle. All surfacw that come in contact with the soIution must be thorou$dy c l a d  and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
aadytiCr instrumentation and personnel have bten qualifted prior to use. The highestpuriv acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Qass A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been coafmcd by procedures consistent with IS0 guide 17025, ISO/RE,MCO N280 
and ASTM D6362-98 Appendix X2. Random, repticate samples of the fmaf, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
Ilhe mathematical expression k,=s*m is employed to determine the sampling she 
S = relative standard deviation in % for one component of the sample. Qe. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
k,= mass of sub-sample necessary to cnsurc a relative sub-sampling error of 1% (68% confidence level) io a single 
determination 
Statistical estimator and Contideme limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= manded  uncertainty 
zT+m where k-2 is the coverage Mor at the 95% confidence level 
u, is obtain8d by combining the individual elemeat standard uncertainty components I+ and u, 
Certification Traveler Report: 
All certified values reported were derived hrn Traveler Re* (Spex Ce-rt'iprep's traceability documentation) identified by 
the lot mbcr of this CRM. For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX CcriSrcp reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuaIs who me trained m appropriate procedurts. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 011 breach of -9, alleged negligence, or otherwise, with respect to this RM shall be gnater 
than the purchase price. In no event shall S P M  CcrtiPrep, Inc. be liable for any loss of profits or any incibtal ,  sptCial, or 
consequential damages. 

I IS09001 I .  



calibration standard or quality control standard for inorganic spectroscopic instrumentabon such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

Catalog Number: ICV-2A Lot No.: 29-1 75AS 
Description: Initial Calibration Verification Standard I1 
Matrix: 5% Nitric Acid 

Tbis A S S ~ A N C E  @certified reference material. CRM. is intended ~rirnaxilv for use as a 

P 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. 

Instrumental Analysis by ICP Spectrometer: 

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

Ca 2,000 1,995.81 3109a Ni 
K 2,000 1,995.56 3 141a V 

Mg 2,000 1,995.61 313Ia Cr 200 
Na 2,000 1,995.63 3152a Cu 200 
A1 1,000 989.06 3101a Ai3 100 
Ba 1,000 999.68 3104a Be 100 99.16 3105a EC 
Fe 1,000 995.89 3126a Mn 100 100.03 3132 . GY-i Tf 
Co 500 500.41 3113 Zn 100 100.06 3168. $ 

Spex Reference Multi: Lot # 1-58GM, 15-37AS, 11-171AS REF 
~ w x a  I g..iti:z 
E w w u Z  
Z t r + - O  

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. a 4 c; 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified a = 71d 

I concentratio< with no single component exceeding +/- 2%. This @&antee is valid for a period of 
one year fiom the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

O 2004 SPEX CertiPrep, inc. 
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Tlk Certified Referena: Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Gmide To The Espression Of Unceriainty In Measurement 1995 
EURACHEWCITAC Guide. Quantifying Uncertainly in Analytical Measumncnt - Second Edition 
ASTM Guide D6.362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials 
IS0 Guide 17025: Ccrtificauon ofreference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certifkates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the cumpetence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AU analytes axd inatrkx materials are obtained and verified by SPEX CertiPrcp from prequalified vendors as per IS0 9000 
guidelines. Vendor identifcrltions are propriemy, however sources of all materials used in the prepantion and testing of 
SPEX CcrtiPrep CRMs are backed and documented. For fiuther information contact CRM Sales. 
Instructions for Use: 
Primaq usage of this CRM is in neat form or diluted serially with mudx of a purity at or greater U r n  the purity of the 
on@ matrix solution. If dilution is required the diluent must be compatiile with all certified 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AH solutions should be tltoroughly mixed, by shaking. prior to use and never 
pipetled dmctly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached pnor to use. Dilutions should be perfonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratorq. procedures and techniques h i e  been used throughoul the preparation. All materials. equipment, 
analytical instrumentiltion and personnel h a ~ e  been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached criple-cinsed bottles. and Class A glassn'are have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025. ISOmEMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathernatical espression k r s b  is employed to determine the sanlplmg size 
s = relative standard deviation in %for one component of the sample. (ie. The sub-sampling uncertainty) 
tn = the sub-sampling mass 
k, = inass of sub-sample oecessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is ai the 95% level of confidence and can be espressed as 
X = x+l-U where X =True value (Iabeld Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage faclor at the 95% confidence level 
u, i s  obtained by combining the individual element standard uncertainty components u, and &- h,' 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appmpriale procedures. NO claim against SPEX &rtiPrep, Inc. of 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, wYth respect to this RM shall be grcater 
than the purchase price. In no event shall SPEX CertiPrep, h. be liable for any loss of profits 01 any incidental. specid, or 
comequcntial damages. 

tes and contain 

kind 
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C'i'Cat;e Df 3Wmtn fl&riM 

Catalog Number : PLS37-2X/2Y/2T Lot NO. 11-02SB 
1000 mg/L Antimony 
H20 / 0.6% Tart.Acidltr.HN03 

. .  SSURANCE @ certified reference material, CRM, is intended primarily for we as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DO, AA, ICPMS, and XRF. It can be ernpioyed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 997 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Antimony Metal Lot# 01041A. 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 

+/- 3.0 mg/L 
NlST SRM #3 102a 

1 Method: Evaporate to dryness. Fume with nitric acid. Ignite and weigh as Sb204. 

Instrumental Analysis by ICP spectrometer: 997 mgK 
Uncertified Properties: 

Density: 1.003 @ 31.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element r n f i  Element rngk Element mg/L 

A1 0.02 cu 0.002 Pb 0.002 
Ag <0.001 Fe 35.00 Rb <0.001 
As 0 03 Cia (0.00 1 Re <0.001 
Ba 0 00s In co.00 1 Sr 0.001 
B 4 - 5 0  K .  0.90 Si 0.08 a i -  
BI 0.003 L1 ~0.004 Ti 0.004 Q O  
Be <O.OO I No <O.OOI n 0 01 
Cr <0.01 Mg 0.07 V <o 004 w w w z  
Ca 4.00 Mn ~0.003 Zr <0.001 
co <0.001 Ni <O.oOl Zn 2 00 aEuia=. 

li! a 
Cd <0.001 Na 0.03 a l L l u u ~  

Z + l - F d  
w G Q 6 5 11 

P C P  

r n r  

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

of measurements and other effects, such as m i r a t i o n  losses, for a period of one year from the 
date of certification. T h i s  guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

This CRM is guaranteed stable to +/-0,5% of the cerhfied concentration inclusive of uncertainty 

Certifying Officer. 
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of 

This Certified Reference Material has been prepared and certified under an IS0 3001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEIWCITAC Guide: Quantifying U n c e r t m  in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: CertifKation of reference matenals, general and statistical principles 
IS0  Guide 3 1: Contcms of certificates of reference materials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All m t e s  and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guideliim. Vendor identifications are proprietary. however sources of all materials used in die preparation and testing of 
SPEX CertiPrep CRMs are tracked and docuinented. For further information contact CRM Sales. 
Instructions for Use: 
Pnmary usage of this CRM is in neat form or diluted serially with inatris of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified andytes and contain 
stabilbers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mked, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution mustbc tliorouglily cleaned and 
leached prior to we. Dilutions should be performed only with Class A \oluinetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All imteMls. equipment, 
analprical instrumentation and personnel have been qualifkd prior to use. The highest puli? acids applicable. 18 megohm. 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware Ime been used in ail prepaia~ons. 
Homogeneity: 
The Hoinogeneity of the CRM has been conf'irnkxi by procedures consistent with IS0 guide 17023, ISO/REMCO N280 
and ASTM D(i362-98 Appendix X2. Random replicate samples of the final. packaged material have been analyzed for Ihc 
certified values by procedures consistent ~ i t h  the intended use of the CRM. 
Tk matl~eii~atical expression k,=s'm is employed to determine the sampling size 
s = relatlve standard deviation in % for one conlponent of the santple. (ie. The sub-sampling ulmrtahty) 
in = the sub-sampling inass 
k, = inass of sub-sample necessary to cmire a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value x' listed on the revcrse of this document i s  at h e  95% level o f  conlidem and can be eqresscd as 
X = s+/-U where X =True value (Labeled Value). U= Expanded uncertainty 
U=ku, M here k=2 is the coverage factor at h e  95% codidence level 
uc is obtained by combining the individual element standard unceminty components u,and t&..&u,' 
Cer tifi ctl t io n Traveler Report: 
All certifkd values reported were derived from Traveler Report (Spes CcrtiPrep's tr'ceability documentation) identified by 
the lot nuniber of this CRM. For further infonnation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference nutenals are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriatc procedures No claim againsl SPEX CerliPrep. Inc. of any kind 
whatsoever. whcther based on breach of ~arranty. alleged neghgence, or otherwise. with respect lo this RM shall be greatcr 
than the purchase price. In no event shall SPEX CerhPrep. fnc. be liable for a m  loss of profits or any incidental. special, or 
COIsequenhal damages. 



Catalog Number: ICV-2C Lot No.: 29-176~s  
Description: Initial Calibration Verification Standard II 
1Matri.x: 5% Nitric Acid 

This A ! ~ ~ J R & ~ C E  @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation s1rr.h ac 

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

I 
relevant to the certified propenies listed below. 

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 
A l !  

EIement Labeled Measured NIST i , 16 
(mg/L) (mg/L) SRM 

As 500 499.69 3103a 
Pb 500 499.61 3128 
Se 500 499.91 3149 
TL 500 499.92 3158 
c d  100 99.90 3108 U - M W q r  > U C  

n y u z \ n t l  
Z L ~ i l W  I 

Spex Reference Multi: Lot #11-34AS, 1-57MG, 15-39AS Reff gg:e; 1 a: 
b W W W X  
Z I - t - + G  

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. O < Q Z 
This CRM is guaranteed stable and accurate to +I- 0.5% on the averwe of all the rmtifird i 
concentrations with no single element exceeding +/- 2%. This includks 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. 



Tius Certified Referem Material has been prepared and cexlified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Eipresston Of Uncertainty In Meamanent 1995 
EURACHWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of rcference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificatcs of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for thc requirements for UE competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All a m  tes and matrix inaterials are obtained and verified by SPEX CerliPrep from prequalified vendors as per IS0 9000 
gtudclines. Vendor identifications are proprietary, howaer sources of all materials used in the prepamtion and testing of 
SPEX CertiPrep CRMs are tracked a d  documented For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabiliam appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation, All materials. equipment. 
analytical instrumentation and personnel have been qualified prior to use. The bighest purity acids applicable, 18 inegolun. 
double deronized water. acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Honlogeneity ofthe CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Rasrlom. replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=s2m is employed to determine the sampling six 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
ni = the sub-sampling mass 
k = mass of sub-sample necessary to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certilied value 'x' listed on the revcrse of tlus document is at the 95% level of confidcncc and can be expressed as 
X = x+/-W where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the covemge factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainly components u, and Y- 4%: 
Certification Traveler Report: 
All certified values reported were denved frotn Traveler Report (Spcx CertiPrep's traceability documentation) identified by 
the lot niunber of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Certiprep reference materiais are not for any cosmetic, drug or household applicationand are to be used oniy by 
qualified individuals who are trained in appropriate procedures No claims against SPEX Certiprep, I=. of any kind 
whatsoever. whether based on breach of w m t y ,  alleged negligence. or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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i n o r g a n k  v e n t u r e s  / Pv l a b s  

195 lehigh avenue, suite 4. lakewood, nj 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesOivstandards.com websiie: www.ivstandards.com 
~ 

cer t i f ica te  of a n a l y s i s  
I .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRhl) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I0000 VglmL Aluminum in 5% (abs) HNO3 

Catalog Number: 

Starting Material: AI metal 
Starting Material Purity (%): gg.gg7ggo 
Starting Material Lot No 6071 16 

Matrix: 5% (abs) HNO3 

CGALlO-1, CGALIO-2, and CGALIO-5 
Lot Number: X-AL04021 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 
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: 

Cedified Value (3 = (SJ = mean 

n = number of measurements 
xs, = The summation of diriynEicant estimated errors. 
(Most common are the errors from instrumental medsurem ent. 
weighing, dilution to volume. and the fixed error reported on the NlST 
SRM certlicate of a n a b k . 1  

10,030 f 19 pglmL 

1.071 glmL (measured at 22" C) 

n x, = individual results 

uncertainty = 2[( CS;Y] 
(n> ' 

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

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
:.; "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainttes.' (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 
.j This IV product is Treceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #i 10,030 f 19 VghL 

10,022 f 21 yglrnt 
EDTA NET SRM 928 Lot Number: 392110 

ICP Assay NlST SRM 3101a Lot Number: 010808 

Assay Method # Z  

http://ivsalesOivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMMMIl. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98. AI1 analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated wah a class 1 and/or class 2 analytical e i g h t  set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452.176240/P14452.176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016.471047 and N1ST test report Nos. 81 11258522, 81112557078, and 236090 

GLASSWARE CALIBRATION - In-house procedure 34C-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg1mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

3 AI 

!!! Sb < 0.00282 

h! As < 0.05631 

&! Ba < 0.05631 

0 Be < 0.00017 

Bi < 0.00225 

- 0 B 0.01173 

- M Cd < 0.01689 

0 Ca 0.01013 

M Ce e 0.02815 

!k! CS 0.00169 

- 0 Cr 0.00533 

!!! CO 0.01689 

!!d CU 0.03378 
M - Checked by ICP-MS 

- 0 Li 4 0.00020 

Lu < 0.00225 

P Mg 0.00498 

&! Mn 0.02252 

Q Hg < 0.00700 

M MO C 0.01126 

M Nd 0.01126 

0 Ni 0.00600 

M e 0.00282 

g os 
M Pd 0.02815 

Q P < 0.03000 

!!! Pt e 0.01126 

- 0 K 0.01208 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Te 0.16892 

k! 7% < 0.00169 

M TI 0.00563 

M Th < 0.00563 

Y Tm < 0.00225 . 

M Sn < 0.02815 

- 0 Ti 0.00213 

!d w < 0.05631 

k! u < 0.01126 

!!d v 0.01126 

M Yb 0.00563 

y < 0.22523 

- M Zn 0.00450 

M Zr < 0.02815 

s -Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and M=P 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stwage 8 Handling - Keep tightly scaled men not in use. Store and use at 20 -+ 4 'C. Do not pipet from 
container. Do not return portionsrsmoved for pipetting to contslner. 
Atonic WeighZ; Valence; Coordination Number; Chemical Form in Solution - 26.981 54; +3; 
6;AI(HSO)s*' 
Chemical Corrgatibility - Soluble in HCI, HNOa HF and H b O + .  Avoid neutral media. Soluble in strongly 
basic NaOH forming the AI(OH)dHX3)z"species. Stable Nth most metals and inorganic anions. The 
phosphate i s  insoluble in M e r  and only slightly soluble in acid. 
Stabil ity - 2-1 00 ppb levels stable for months in I % HNOa I LOPE container. 1-10,000 ppm SolLaions 
chemically stable for years in 2-546 HNOsI LOPE container. 
AI  Containing Samples (Preparation and Solution) - Metal [Best diswlved in HCI / HNO3); a- Ah03  
(NszZOzfusion in pt? 
y- AIKh  (Soluble in acids such as HCI) ; Ores (Carbonate fusion in PtD followed by HCI dissolution); 
Organic Matrices (sulfuric!peroxide digestion or nltric I sulfuric J perchloric acid decomposition, or dry ash 
and dissolution in dilute HCI. 
A t o d c  Spectroscopic Information (ICP-OES D.L.8 ace given as radialIoria~uit?HI): 
Techriauelline gstirrated Q& lnterferenccd(unJerlind indicdes severe) 
ICPOES 394.401 rim 0.05 10.006 pglmL 1 atom U,Ce 
ICPQES 396.152 nm 0.03 10.006 ~ g h L  1 atom bdp,Zr,Ce 
ICPQES 167.078 nm 0.1 10.009 p g h t  1 ion 
ICP-MS 27 amu mppl .n!a M' '4 '%I, '*'%I, 'H? '%I, 'b'"0, ?e3 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Counal of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ N e t  International Certification Network: 
Argentina ( I M ) ,  Australia (QAS), Austria (&IS), Belgium (Avinter) , Bratit (FCAV), Canada (QMI), Hong Kong (HKQAAJ, 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS). France (AFAQ). Germany (DQS). Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER), Slngapore (PSB). Slovenia (SIQ). Spain (AENOR). Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration'' 

- Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producers" 
- Reference hhterlals Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA). Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zeaiand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCFRBO Appendix B - Nuclear Regulatory Commisslon 
- Domestic Licensing of Production and Utilization Facilities 

10.5 10CFRZl - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (Obsolete10bserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
010177 

11 .I IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1 020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four yeais for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf tife can be extended past this limit. 

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

Certification Date: December 28, 2004 

12.0 

Expiration Date: 

NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager W h A h n  

Certifying Officer. P& L Paul Gaines. Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

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

Cert i f icate of a n a l y s i s  
1 .O inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Refemnce Material (CRM) Manufacturer: 

Certificate M8302. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." ' ' 

DESCRIPTION Of CRM Custom-Grade 10000 WrnL Calcium in 1.4% (abs) HNCh 2.0 

Catalog Number: 
Lot Number: XCA03035 

Starting Material Purity (%): 99.999155 DATE RECEIVED I - 

CGCAlO-1, CGCAlO-2, and CGCAl0-5 

Starting Material: CaO INORGANIC 

Starting Material Lot No ~ 2 7 ~ 0 1  
Matrix: 

1.4% (abs) HN03 
3.0 CERTIFIU) VALUES AND UNCERTAINTIES 

' Certified Concentration: 10,035 f 24 VglmL 

1.037 glmL (measured at 22" C) Certified Density: 

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 certifted value and the uncertainty; 
oert~~eci v a b  (53 = &, Q = meal 

n =  nunberdmeasuenents 
XG = T h e ~ ~ l o n  cf all significant estirrated emxs 
(Most c o r n  are t h  ermrsfrominstrwrentd manrerrent, 
weiphing, M i o n  to vollrre, aKI the fked erru repohd m t he 

n X I =  lncbidual resuYs 

m* 
Uncsttam (9 =&PIIR 

NET Saw certlfkate d alyd.) 
The independent s8mplea t-test was used to determine if there is agreement between the above essay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons 8n having Stated Uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definltion 6.10) 
[3 This iV product is Trawable to NlST via dlnct comparison to NlST SRMS. The UflMrtaiitieS for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,035 f 24 pglrnL 

10,046 k 6 5  pg/mL 
EDTA NlST SRM 928 Lot Number: 3921 10 

ICP Assay NlST SRM 31fJQa Lot Number: OW622 
Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - AH balance8 uc) &@$id dOW Nlnt) lnhau~ proClwfWd nwnbw WMM.001. w8bhCa 
used for testing are annually compared lo CbtlW 8- CorponUOn'r mslW w n l w  &nd am hsceeMe to the ktlorrsl 
Institute of Standards and Technology (NIST). The Nl$f TroceoMiHy nUmbsf9 We 692476 Chss 1 md 682476A Cleu 2. 
The NlST test number is 8221260011-98. All m ~ 1  brlrncer are uWetdd svery 4 months by Gemart Scab Corp. ol 
Swlb Amboy. The balances are calibrated wl(h r a k u  1 JWW dnss 2 a n w c a l  W h t  set. These wcrlghts are lestd 
annually by a NlST I NVW accredited callbn&m k)), Tho NlST lest number 1s 822/280017-88. 

4.3 THERMOMETER CALIBRATION - The thmmlQn wed In h e  determination of the Rnaf dendtles am calibrated vs standard 
thermometer No. 90g2880 which was cerURed h r c c o r d m  wlth he procedwea wtllned by ASTM En-87 and NtST 
Monograph I50 wing NlST Test Nos. and Sld m.: 768543,217368/709543,21736~1~452,176240~14452,176240. The 
in-house procedure No. is 2-QCOOl.Thermom0,kwr whlch are not calibrated vs standard t h e m e &  No. 903-2880 are 
traceable to NlST ldentlflcation Nos. 925&),118016.471047 and NlST test report Nos. 81 1/258522,81 1R557078, and 238090. 

6,O INTENDED USE 
For the calibration of analytkal instruments lncludlflg but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of W i n g  reference samples" 
For interference studies and the determlnatlon of correction ~aefflclents 
For detection limit and linearity studies 
For additional lnbnded uses, contact IV Technical Staff 

4.4 GLASSWARE CALIBRATION - In-house p o c e d ~ e  34C-002 is used to calibrate all Class A Glassware used in the 
manufadure and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN vglmL 
Custom-Grade solutions are tested for trace metallic Impurllles by Axial ICP-OES and ICP-MS. The result from the most sensitbe 
method for each element, is reported below. Soiutlona kstod by ICP-MS w e  analyzed in an ULPA-Filtered Clean Room, An 

M Te < 0.20492 

M Tb < 0.00205 

M TI < 0.00683 

k! fh 0.00883 

M Tm < 0.00273 

M Sn < 0.03415 

M Ti 0.34153 

hd w < 0.06831 

!!d u < 0.01366 

4 v < 0.00090 

M Yb < 0.00683 

M Y < 0.27323 

Zn 0,02353 

ULPA-Filter is 99.9985% efflclent for the removal of particles down to 0.3 W. 

Q cu < 0.00400 M Pb < 0.02049 P K < 0.00170 M Ta < 0.04782 M Zr C 0.03415 

M - Checked by ICP-MS 0 - Chedced by ICP-OES I - Spectral Interference n - Not Checked For 8 - Sdution Standard Element 

M Pr < 0.00205 

M Re c 0.00683 

!d Rh < 0.00683 

M Rb 0.00683 

M Ru < 0.01366 

M Sm < 0.00883 

Q sc < 0.00002 

P Se < 0.00620 

Q 0.00132 

M AS < 0.01366 

P Na 0.01m 

P Sr 0.03530 

Q S 0.00412 

'Q u < 0.00002 

M < 0.00273 

Q M9 0.05295 

Q Mn o.00038 

Q HQ < 0.01100 

M Mo 0.01366 

M Nd < 0.01366 ; 

NI < 0.00230 

Ek? Nb < 0.00342 

- n 0s 

M Pd < 0.03415 

0 P < 0.00480 

M Pt < 0.01366 

Q 0.00069 

M Sb < 0.00342 

As C 0.06831 

Q Ba 0.0006s 

Q Be < 0.00009 

M Bi < 0.00273 

P B c 0.MKMQ 

Q Cd < 0.00450 

S Ca 

M c e  < 0.03415 

M cs < 0.00205 

Q Cr 0.00103 

P < 0.00120 

!d Dy < 0.04098 

M Er < 0.03415 

M Eu < 0.02049 

M Od < 0.00683 

!!! Ga < 0.00683 

M Ge < 0.04098 

!!!! < 0.02049 

M Hf < 0.01366 

M Ho < 0.00342 

P In < 0.00200 

M ~r < 0.03415 

Q Fe < 0.00iio 

M ~a < 0.00342 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

StO~egt! & HendLng - KeeptigH)y ssaledvhen n d  in ure. Store and use d 20 9 YC Do plpd tom corrtalner. Do nd return 
portions removed fm pipetting b contdncr. 
Atmic  W&igw Uelmc:  Cwrdnation H&; CheTllcal F m  In SoMan - 4 0  076 *2; 4 C$HrO)," 
C M e e l  Coqdiitty-Soluble in HCI and HNO, . Avoid HSO. HF, HIPO. and ncr(rdto bark media. Stablewdh most metals 
andlnarganlc ankm forming hsokble sillcats, owbcnate, hyitude, d d q  lkDl.lda, sulfde, orsMe, *mate, arsm&e m d  
tunme In rahl a q ~ e a ~ s  medla. 
St- - 2-1 mppb leds stable for morRhs In 1% HNO, I LWE ccnbrbw. 1 -10,GUl ppm xiMlws chemically stable lor yew in 
1-1 0% HNO, I LDPE cwtalnu. 
~a Ssmpla(Pleperation and Salutim) - Me$al ( kl dissolved In dilulal HNO, 1 Ores ( Carbode 1usicn:i PP 
f a l l m d  bv dissoluttonk Oraenlc MWlces I&v ash and dissddlon h dlluts HCl Do n d  heat whm dissolW to svDnl 
preclpn~idn of SIO, ]  he-^, hhydoxick, caibdnide, phosphate, and llwrlde d caldum a e  soluble h %levdsot HCl a HNO,. 
The svltata [9mun. arhwltite, etc.1 certain dllcfdes m d  mmplsx mmpowrls requwe WonMhNarCOI Idlmed b~ HCI I 

W m i c  Spedmscopic Mscmetim ( lBQES ILL& oregiuen as radiellalal uienr): 
TectmiaueRl EdmTletedaL Q& p L y  b~~ hrldat mere at. mm.) 
ICP-IKS 32.366 nm 0 . m  I O . ~ O M ~ M .  I 
ICP-OES 39S.647 nm 0.0005/0.00006~nnl 1 ion Th 
ICP-OES 422,673nm 0.UlIO.OOIpghnL I awn Ge 
ICP-MS 44 stnu ImPPt nla M' "O,'C, YiilQO, "Sra 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for Information regarding this CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Rqistmtlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditatlcm Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Awditacion. a.c.(EMA) . . 
Members of IQ Net International Certification Network: 
ArgenUna (IRAM), Australla (QAS), Austria (0~s) .  Belgium (Avinter) , Bradl (FCAV), Canada (QMI). Hong Kong (HKQAA). 
ColumMa (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hun~aty (MSZT), Ireland (NSAI), Isreel (Sll), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nommy (NCS). - - -  
Poland(PCBC), ~ortugal ( ~ E R  . ~ ~ n g a p & ?  (PSB), Slovenia (SIQ], Spaln (AENOR). Swiberland (SQS) 

10.2 ISMEC 17025 - 1899 *General &yiroments for the C~mpetenw of Testlnp and Calibrationn 
-Chemical Testing - Accmlked A2LA CerURcate Number 883.01 

10.3 ISOltEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Produoenr" 
- Reference Materials Production - Acaedited A2LA Cer(fficate Number 883.02 
AZLA Mutual Recognition Agreement Plrrtners: 
Australia (NATA), Austrla (BnwA), Belghim (BELTEST) (BKO-OBE), Canada (SCC), Chkrese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Fmland (FINAS), France (COFRAC). Germany @AR), Hang Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spain (ENAC), .Sweden (SWEDAC), Swilzefland (SAS), United Kingdom ( U m )  
and Unlted State8 (NVLAP) (ICBO ES) 

tO.4 IOCFRSO Appendlx B - Nucku  Regulatory Commisdion - Domestic Licensing of Production and UUllratbn Facilities 

10.5 lOCFRZ1 - Nuclear Regulatory Commission Reporting Defects and NonCompllance 
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I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of lhe analyte(s) In a properly padtaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wilt remain within the speclfled uncertainty 
range. Shelf life Is limited prlmarUy by transpiration (lass of water from the solution) and infrequently, by chemlcal instability. 
Transpiration studies (PSPOIOZO) of chemically-stabte solutions performed at tnorganic Ventures I N Labs indicate a CRM 
shelf-lie of four years for solutions packaged in 500-mL low denslty polyethylane bottbs. When stored under special conditions 
that minimize banspiration and instability, the shelf life can be extended p $ t  

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboram use Of a CRM increases transpiration 
losses and the chance of contamination which affect the integdty of the CRM and Ilrnk its useful Me. 
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies’ mcommendatlons that solution standards be 
assigned a one-yeat expiration date. 

limlt 

Certification Date: September 20,2004 
.L 

Expiration Date: 

1ma 6. 

12.0 NAIVIES AND SIGNATURES OF CERTIFYING OFFICERS 
CertMcate Prepared By: Nick Malda, QA Adrnlnlsbator , 

Kataltn Le. QC Manager )Lrcrr-A+- - L  
Certificate Approved By: 

CertHylng Omcer: Paul Galnes, Chernlst Senior Technical Director 

1 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsales@iistandards.com website: www.ivstandards.Com 
~ 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs Is an IS0 Guide 34-2000 Cert i f i i  Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncettainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisiml Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 Uglml. Iron in 4.8% (abr) HNOs 

Catalog Number: 

Lot Number: X-FE03041 
Starting Material: Fe metal 

CGFElO-1, CGFEl0-2, and CGFElOd 

Starting Material Purity ("h): 99.998667 INORGANIC LABS/ AD HEM LABS 
Starting Material Lot No 23387 
Matrix: 

CERTlFlED VALUES AND UNCERTAINTIES 

DATE RECEIVED: -@FG---&II 
DATE EXPIRED: __  --- 

* 4*8%(abs)HN03 DATE OPENED: __ --I 

INORG:-_SPYS Por.-LrnB ---- 
Certified Concentration: 10,041 f 21 p@mL 

Certlfied Density: 1,061 @mL (measured at 22" C) 

The Certified Value is based upon the most precise method wed to analyre tMs CRM. The following squatlons are used in the 
calculation of the c e M d  value and the uncertainty 

o ~ l i ~ e c ~  Value = cx( Ca) = fY8a-i 

Urmtairty (4 =&E 
n . xl=hdk#udrasulls 

@Y 
n = nurrberci measuerrents 
LS = me srrmatlon d all Sigmant eStitr8ted erms 
(Most c m n  are the ermrslromhstrmnfal m e a r m  
weightlg, dilutionlo velure, axl the flxed err0 reported on t he 
NET SM-eertrkste ob mnaba.1 

The independent samples t-test was used to determlne If there Is agreement between the above assay methods at the 95% 
ConMence Interval. Both methods were compand and showed agreement within the stated uncertainties. This agreement is a 
confirmtion of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OEITAINED BY INDEPENDENT METHODS 
* "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
Mtlonal or international standards, through an unbroken chain of compa~sons all having Stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertalntles for each oertffied value are 
reported, taking into account the SRM uncertainty e m  and the measurement, welgning and volume dilution e m .  

4.1 Assay Method #l 10,041 f 21 WglmL 

Method 10,017 f 40 VglmL 
EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NlST SRM 3126a Lot Number: 000606 

mailto:ivsales@iistandards.com
http://www.ivstandards.Com


4 2  

~~ 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily uslng in-house procedure number 6-IMM-001. The wights 
used fw testing are annually axnpared to Gerharl Scale Corporation's master weights and we traceable to the NatlOnal 
Institute of Standards and Techndagy (NIST). The NIST Traceability numbers are 692476 - Class 1 and 892476A - Class 2. 
The NtST test number is 822/260017-98. AI1 analytical batances are callbrated every 4 months by m a r t  Scale Cop. of 
South Amboy. The balances am callbrated with a class 1 and/or dass 2 analytical welght Set These weighbare tasted 
annually by a NlST / NVW accredited callbration lab. The NlST test nwnber ts 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used In the deteminatlon of the finat densities are calibrated w standard 
thermometer No. 9032680 which was ceitified in accordance with the procedures artlined by ASTM E7747 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,17624O/P14452,176240. The 
in-house procedure No. Is 2-QC-001 .Thennometem whlch are not calibrated vs standard thennometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - Inhouse pmedure 3-QC-002 is used to calibrate all Cbss A Glassware used in the 
InanUfadUre and qualily control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DFTERMINED BY lCP/MS AND ICP-OES IN WlmL 
Cusbm-Grade solutions are tested for trace metallic Impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Rltered Clean Room. An 
ULPA-Filter Is 99.9985% effldent for the removal of parUdes down to 0.3 pm. 

0 c 0.00270 

M Sb c o.oozii 
M 0.04213 

M Ba 0.04213 

0 Be 0.00005 

h!! 0.00169 

Q c o.oow 
M Cd < 0.01264 

P ca 0.03107 

!d Ce 0.02107 

!! cs 0.00126 

Y cr 0.02107 

Q co 0.01195 

hn CU < 0.02528 
M - Checkad by ICP-Ms 

6.0 INTENDED USE 

M OY 0.02528 

M Eu 0.01264 

M Gd 0.00421 

M Ga c 0.00421 

I &  

M o.oiz& 
M Hf c 0.00843 

M Ho c 0.00211 

.!d Er < 0.02107 

!d In 0.04213 

M Ir < 0.02107 

- s Fe 

Y La < 0.00211 

M Pb 0.01264 
0 - Ch&& by ICP-OES 

0 0.00003 

M LU 0.00169 

Q Mg < 0 . m  

9 Mn o.05000 

P Hg c o.01100 

.fd Mo 0.00843 

M Nd C 0.00843 

P NI C 0.00230 

M Nb < 0.00211 

n -  
M Pd c 0.02107 

! P  

pt 0.00643 

0 K 0.00238 
I - Spectral Interference 

M Pr < 0.00126 

- M Re 0.00421 

M 0.004zi 
M Rb < 0.00421 

M Sm < 0.00421 

4 RU 0.00843 

* 0.04213 

M Se 0.03371 

Q Si 0.01673 

M & C 0.00843 

- 0 Na 0.00958 

M c 0.00211 

M Ta 0.0294~ 

n - Not Chacked FW 

- 0 s 0.07200 

M Te < 0.12640 

M m c 0.00126 

!!! c 0.00421 

M Th 0.00421 

M Tm c 0.00169 

M Sn < 0.02107 

Y Ti e 0.21066 

w 0.04223 

M U  <0.00843 

M v c 0.00843 

!d Y b  < 0.00421 

M y 0.16853 

M 0.08761 

M a 0.02107 
s - Soluuon Standard Element 

For the calibration of analytical Instruments Including but'nol limited to the fdlowing: 

For the valldatlon of analytical methods 
Far the preparation of "worldng reference samples' 
For interference studies and the determination of correchlon coeffidents 
For detection limn and linearlty studies 
For additional intended uses. contact N Technical Staff 

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



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stowe & Handim - Kwp t i y  sealedHhen m4 h cae. Sore cnd rn at 2l f PC. Do mt pipet Ihn mrtelner. Do nd &urn 

Chmicd C&wtibi#y-Stabkh Ha, HNO, HSO. ,HF md H a  Avoid baskmedie. Steblevdthmwt dais ad haganlc 
ankm n a1331 medta. 
st-2-I m b ion!$ rt* br ~TIOW~S in 1% w, I W E  mtai-ter. I -tolorn ppn sdkaiws K+-FACX~ rtaw br p h 
15% H I LD$[ artam. 
Fe Cantainhg wa t e p a i o n  and ~dutian) - Mdd (Sokble h WI Oddes M t h  o&a has bean & a l-191 ternpertdm 6 then Nade.CO.Btson n Pta %cmd bv HCI dissoluiion dheMse disohe in d s KI) res ( Sea M e s  above usim wJyUle 

Atmjc Spednrscopic m i o n  (lB-OES 0J.a a r e g i ~  as -1: 
@trsaMm DL Interkrenaes @n&rUncd inclicat8s sevac d r oms.) 
ICPSES 238.204 nm 0.00S I O.OM vghL 1 ion fb,Co 
ICP-OES 239.562 nm OM35 10.001 p g h L  1 ion Co,W,Cr 
ICP-OES 259.940 nm 0.m 10.001 whL 1 lon tif,Nb 
ICPMS 56 a m  970ppt r ~ a  M' 'W'NH, * " w ~ , = ~ ~ n ,  aPI''O,walQIH,*CalQ 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Oata sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This sduUon was mlved aocordlng to procedure N-MPMb04 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:ZOW Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Rsglsbar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Cwndi  for Accreditation (RVA) 
Entidad Mexicana de Aaedicion, a.c.(EMA) , 

Members of IQ Net fnternatlonal Certlficatlon Network: 
Argentina (IRAM), Australia (QAS), AusMa (OQS), Belgium (Avinter) . Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubk (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSm, Ireland (NSAI), Israel (Sll). Italy (CISQ). Japan (JQA), Korea (KSA-QA), Net-nds (KEMA), Nomay (NCS), 
POI~;~(PCBC), Portugal (APCER), Singapore (PSB). Slwenia (SIQ), Spain (AENOR), Switrerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requinmenb for the Competence of Testing and Callbratlon" - Chemical Tesllng -Accredited AZLA Certificate Number 883.01 

10.3 lSOliEC Guide 34 - ZOO0 "General Requirements tor the Competence of Reference Material Producers* - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agnment Partners: 
Australia (NATA), Awtria fBmwA), Belgium (BELTEST) (BKO-WE), Canada (SCC). Ctdnese Talpai (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Genany (DAR). Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), ~ e ~ u b l k  of Korea (KOLAS), The Netherlands (RvA), New Zeabnd (lANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) {ICBO ES) 

10.4 lOCFR50 Appendlx B - Nuclear Mu la to ry  Commlstlon - Domestic Lkenting af Production and ~tll lzatlaniecll lt le8 

10.5 lOCFR21 - Nuclear Regutatcwy Commlsslon - ~epor t ing Defects and NonCompllance 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe -The period of time during which the conoenhation d the analyte(s) In a p- w. unopened, and 
unwed standard stored under envlronmtally controlled and monitored conditlcns will remain within the specifled Uncertaimty 
range. Shelf life Is llmlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical instablllty. 
Transpiration studies (PSPO1020) of chemically-stable solutions performed at Inorganic Ventures / N Lab Indicate a CRM 
shelf-life of four years for solutions packaged in W - m L  low denslty polyethylene bottles. When staed under special conditions 
that minimize transpiration and insbbillty, the shelf life can be extended past this limit. 

11.2 Expiiratlon D8k -The date after which a CRM should not be used. Routine leboratory use Of a CRM increases tranSPimUOn 
losses and the chance of mntamfnatlon which affect the integrity of the CRM and limit its useful Ilk. 
lnorganlc Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that SOkJtiOn standards be 
assigned a oneyear explratlon date. 

Certification Date: July 22,2004 
Expiration Date: 

lffi0li6 

12.0 NAMES AN0 SiGNATURES OF CERTIFYING OFFICERS 

certificate Prepared By: Nidc Malda, QA Admlnlstrator 

JrAL+* &b 
Certificate Approved By: btalin Le, QC Manager 

Paul Gaines, Chemist. Seni i  Technical Dlrector Certifying Officer: 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
-- e-rnait: ivsales@iistandards.com website: www.ivstandards.corn 

cer t i f icate  of a n a l y s i s  
1.0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturec 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 10000 vglrnL Potassium in 1.4% (abs) HN03 

Catalog Number: CGKIO-1, CGK10-2, and CGKIO-5 
Lot Number: Y-KO2129 
Starting Material: KN03 
Starting Material Purity (%): 99.9981 
Starting Material Lot No B19P01 
Matrix: 1.4% (abs) HNOJ INORG: --S~L----PQ: -~zQ-- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9983 2 5 pg/rnL 9759 + 5 pg/g 

Certified Density: 1.023 glmL (measured at 22" C) 

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

Certified Value ( 2 )  = ZxJ (x)  = mean 
n x, = individual results 

n = number of measurements 
Uncertainty (i) = 2[(1s1;,;1"' Xs, = The summation of all significant estimated errors. 

(n) (Most common are the errors from instrumental measurement. 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually national 
or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM. 2nd ed., 1993, 
definition 6.10) 
- This IV product is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution enors. In rare cases 
where no NIST SRMs are available. the term 'in-house std.' is specified. 

4.1 Assay Method #l 9926 + 36 pglmL 9703 2 35 ~ g 1 g  

ICP Assay NlST SRM 3141a Lot Number. 891312 

Assay Method #2 9983 + 5 pglmL 9759 5 5 pglg 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION- All baJances are checked daily using in-house procedure number 6-IMM-001 The weights used 

for testing are annually compared to Gerharl Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NET 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhad Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set These weights are tested annually by 
a NlST I NVLAP accredited callbralion lab. The NlST test number ts 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers usedin the detenination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM R7-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P74452,176240~P14452, 176240. The 
in-house procedure No. is 2-PC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldenlification Nos. 92564, 119016, 471047 and NET test report Nos. 81 11258522,81112557078, and 236090, 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRM's. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRM's solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive method 
for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An ULPA-Filter 
is 99.9985% efficient for the removal of particles down to 0.3 prn. 

I 0.00072 

!!!! S5 < 0.00050 

!d As < 0.00995 

&!! Ba < 0.00995 

Be < 0.00003 

!!! ai ' 0.00040 
0 B < 0.00010 

- 0 c a  0.00357 

h! Cd < 0.00299 

k! Ce ' 0.00498 

M cs 0.00030 

M cr < 0.00498 

M c o  < 0.00299 

!!d Dy < 0.00597 

h! Er < 0.00498 

M E" ' 0.00299 

!!! Gd ' 0.00100 

M Ga < 0.00100 

- 0 Ge < a00026 

M Hf ' 0.00199 

- In < 0.00995 

- Ir ' 0.00498 

- Fe 0.00048 

P A' ' 000051 

M Ho 0.00050 

M La ' 0.00050 

- 0 Li ' 0.0MN)I 

!!!! L' < 0.00040 

0 Mg 0.00068 

- 0 Mn 0.00020 

0 ' 0.00255 

E Mo < o.aoi99 

- M Nd < 0.00199 

I M Nb < 0.00050 

0 Ni < 0.00039 

- n Os 

h! < 0.00498 

* ' 0.00043 

M pt < 0.00199 

!i! Pr < 0.00030 

M Re < 0.00100 

- M Rh 0.00100 

- Rb 0.55238 

M Ru < 0,00199 

M Sm ' 0.00100 
0 sc < 0.00002 

0 Se ' 0.00851 
- ' 0.00058 

M Ag e 0.00199 

- Ns 0.15315 

- 0 s 0.07225 

Sr 0.00050 

!!! cu ' 0.00597 M Pb 0.08559 s K  &! Ta ' 0.00697 
M - Checked by ICP-MS 0 -Checked by ICP-OES i - Spectral Interference n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

h!! Te < 0.02986 

b!! Tb ' 0.00030 
M < 0.00100 

?1. Th < 0.00100 

M Tm ' 0.00040 

!!.! ' 000498 

- 0 Ti < 0.00012 

!!4 !J < 0.00199 

- ' 0.00015 

!!! Yb 0.00100 

fl < 0.00995 

4 < 003981 

- 000068 

hn Zr ' 0.00498 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 29.0983; +1: (6): K'(aq) 

Chemical Compatibility - Soluble in HCI, HN01, HzSO, and HF aqueous matrices. Avoid use of HCIO, due to 
insolubility of the perchlorate. Stable with all metals and inorganic anions except C101'. 
Stability - 2-100 ppb levels stable for months in 1% HNO, I LDPE container. 1-10.000 ppm solutions chemically 
stable for years in I - 5 %  HNOJ I LDPE container. 
K Containing Samples (Preparation and Solution) - Metal (Dissolves very rapidly in  water); Ores (Sodium 
carbonate fusion in Pt' followed by HCI dissolution-blank levels of K in sodium carbonate critical): Organic 
Matrices (Sulfuriclperoxide digestion ) 
Atomic Spectroscopic lnformatlon (ICP-OES D.L.s are given as radiallaxial view): 
TechniauelLine Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 766.490 nm 0.4 / 0.001 pglrnL 1 atom 2'" order radiation from R.E.s on some optical 

iCP-OES 771.531 nm 1 .O / 0.03 pglmL 1 atom 2'" order radiation from R.E s on some optical 

ICP-OES 404.721 nm 1.1 / 0.05 pglrnL 1 atom U e, 
ICP-MS 39amu 10 PPt nla M' wArH2 =Na''O. "Se 

(Coordination Number in parentheses is assumed, not certain.) 

desg ns 

designs 

8.0 

9.0 
10.0 QUALtTY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Safety Data sheet for information regarding this CRM 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous 

10.1 IS0 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 

10.2 

10.3 

10.4 

10.5 

10.6 

Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria @as), Belgium (Avinter) Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

ISOlIEC 17025 - 1999 "Generat Requirements for the Competence of Testing and Calibration'' 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

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

lOCFR5O Appendix E - Nuclear Regulatory Commission - Domestlc Llcensing of Production and UtIllzatlon Facilitles 

I OCFRZI - Nuclear Regulatory Commission - Reporthg Defects and Non-Compliance 

MILSTD46662A (ObsoIetelObserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifed uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration sludies (P-SPO1 020) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shsK-life 
of four years for solutions packaged in 500-mt low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and insiabillty. the shelf life can be extended past this limit. 

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

Certification Date: October 17, 2005 

Expiration Date: 

0112006 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida. CIA Administrator 

Certificate Approved By: Katalin Le, QC Manager j(,rc,,~h,(n .'\, 

P& A& Certifying Offlcer: Paul Gaines, PhD.. Technical Director 



i n o r g a n i c  v e n t u r e s  / Iv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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

cer t i f i ca te  of a n a l y s i s  
1 .o 

2 .o 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate a83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quallty System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I0000 pghL Magnesium in 1.4% tabs) HNO3 

Catalog Number: 
Lot Number: 
Starting Material: Mg metal 
Starting Material Purity (%): 99.994984 
Starting Material Lot No 
Matrix: 

CGMGIO-I, CGMGl0-2, and CGMGIO-5 
X-MG03018 

91 191 
1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,039 f 31 pglmL 

I .051 g lml  (measured at 22" C) 

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

Uncertairrty (5) = ~IES,R'~ 

e%) = mean 

n = number d measumnts 
YS = The wrmation cf all agnlicant drra ted  errors 
most c o m n  are t he enorsfromkstrurrental maswemnt, 
weighing, dilution to v o h ,  a d  the fixed Bra' reported on t he 
NlST S d  certricate of mat+) 

n xI = indivkiuai results 

Q" 

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 ofthe accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
!.? "Property of the resull of a measurement or the value of a standard hereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
U This IV produd is Traceable to NtST via direct comparison to NlST SRMs. The uncertainties for each certfied value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,039+ 31 pglmL 

10,079 f 21 pglrnL 
ICP Assay NIST SRM 3131a Lot Number: 991 107 

Assay Method #2 
EDTA NlST SRM 928 Lot Number 880710 

JNURBANIC I-APS/RADCHEM LARS 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 6924764 - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances are catibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.; 769543,217368/769543,217368/P 14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated w standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 811Q58522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3 - Q W 2  is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

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

- 0 Cu 0.00674 Q Pb 0.02694 - 0 K < 0.050oo NI Ta 0.04201 M Zr < 0.030oo 

M -Checked by ICPMS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

storage & HrandCng - Keep tigtdly sealedvhen nat in use. Store md LLSC at a0 f C C  . Do not pipet from d a i k r .  Do nct return 
portions remowed fcr pipdtiig to corittai#. 
hank WQ& Valence; C m d n e t i r n m  Chanical Form in Socltim - 24.w +2; 
C M c d  CarpetibiHy-SolubleinHU,HNO.,~and HSO.awid HF,&PO.d.&raltobaslcmedia. S d e n i t h  most 
mdak  ard hqa3i anions forrmng insoluble I c s t s ,  carbon&es, hyh%des, oxde ,  end tmgstates h neltral End sightly addic 
medm. 
s t a b i -  2-1 00 p b levels stable for d h s  in 1% HNO. I LDPE catainer. 1 -10,W ppm soktions d?emicaIlly Stable for wars in 
1 -I 0% HNO, I LDB E oxtainer. 
rJle Ca+&irg Sarplesprepaatin and Sdutim) - M(?tal(B& dissolvedin d U e d  HNO, 0- (Redly sduble In, a h  
compdible aqueous acidic sthtions] Ores (Carbonate fuslon n Pt' W m d  by HCI dlSSd&u'Ij Organic Wnces (sultmc I 
pemdde digedion or nitric I sdfuric I petchlaic acid decotr~msihon, ordry ersh ard Wolltbn in dilute Ha). 
#&c Spectmsarpic W i r n  ( 1 8 4 E S  RLs at-egivar as mliilallial uiew): . 
T e c t r i Q a m  EstinatedD .t Q@= wmces (larderlined indicates , .  scvete at OOI-CS.) 
ICP-OES 279553 nm O . O m 2  lO.Omcrjpg~I~~L 1 m Th 
ICP-OES 280270 nm O . O w 3  ~C.OmoSpghnL 1 ion u,v 
ICP-OES 285.213 nm 0.Om IO.OOUI3 W L  1 &om U, H f , C r ,  Zr 
ICP-MS 24 amu 42Fpt nla M' 'Li"0. T i  u, 'Yaoa 

wIF)(H1oL'* 

HAZARDOUS INFORMATtON - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International CeiUfication Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISO/IEC 17025 - I999 "General Requirements for the Competence of Testing and Calibration" 
-Chemical Testing -Accredited A2LA Certificate Number 883.01 

ISOllEC Gulde 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" 
- Reference Materials Productlon - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpei (CNLA), Czech Republic 
(NAO). Denmark (DANAK), Finland (FINAS), France (COFMC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB). Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeoland (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SACSINGWS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

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

lOCFR2i - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

MlL-STD-45662A (OkoletelObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 1y Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monltored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water hum the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs Indicate a CRM 
shelf-life of four years for solutions packaged in 50O-ml low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this tknit. 

11.2 Expiratlon Data - The date after which a CRM should not be used. Routine laboratory w e  of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit Its useful life. 
inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 15, 2004 
Expiration Date: - ' f p 9 E r . n  

L tC u:j2 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certfficate Prepared By: JaAnn Struthers, QA Administrative Assistant 

Certifying Officw: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsales9ivstandards.com websiie: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate N83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), I S 0  Guide 34-2000 'Quality System Guidelines for the Production of Refefence Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 p@mL Sodium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Na2C03 
Starting Material Purity (%I: 99.999819 
Starting Material Lot No: 42063 
Matrix: 1.4%(abs)HN03 

CGNA10-I, CGNA10-2, and CGNAIO-5 
Lot Number: X-QNA02148 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,006 f 6 pg/rnL 

1.032 g/mL (measured at 22" C) 

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

certified value (3) a & (53 =mean 

n = rumber of measurements 
Is*= The sunmation of ell significant estimated errors. 
(Most mmmm ere the amrstom instnrmentnal measusmant, 
neighing, dilution to wlwn e, end the k d e r m r  repwtsd mthe NlSf 
SRM CertiCde of an&ds.3 

n xt = IndiWal results 

Uneerteinty (2) ~ 2 & 7 *  
Q-0 

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. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a stamlard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of Comparisons all having stated uncertainties." (IS0 VIM, 2nd ed.. 
1993, definition 6.10) 
. This IV produd is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRRns are available, the term 'in-house std.' is specified. 

4.1 Assay Method 10,019 k 33 pglmL 
ICP Assay NlST SRM 3152e Lot Number: 990907 

Assay Method #2 10,006 t 6 pgimL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

roFLT 
5310 

http://ivsales9ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 892476A - Class 2. 
The NET test number is 822l260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of 
South Amboy. The balances are calibreted with a class 1 andlor class 2 analytical weight set These weights are tested 
annually by a NlST I WlAP acuedited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the detetmination of the final densities are cdlibrakd vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlSTTest Nos. and Std Nos.: 769543,217368/789543,217368/p14452,176240/P14452.176240. The 
in-house procedure No. is 2-QcoO1 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,129016,471047 and NlST test report Nos. 81 1/258522,81112557078, and 236090. 

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

4.3 

4.4 

5.0 TRACE METALLJC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN PglrnL 
Custom-Grade solutions are tested for trace metallic impuritles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

Q AI ' o.Ooo90 

!d As ' 0.00999 

- M Ba ' 0.00999 

0 Be 0.00020 i 

M Sb ' 0.00050 

Bi ' 0.00040 

2 ' 0.00060 

M ' 0.00300 

9 Ca 0.00050 

M ce ' 0.00500 

@ cs ' 0.00030 
E Cr ' 0.00500 

c0 ' 0.00300 

!!I DY < 0 . m o  

M ' 0.00500 

M Eu < 0.00300 

- M Gd < 0.00100 

M Ga ' 0.00100 

0 Ge ' 0,00150 

Q Au < 0.00300 

M Hf ' 0.00200 

- M In 0.00999 

0 Fe ' 0.00110 

k! ' 0.00050 

hn Ir ' 0.00500 

La ' 0.00050 

Q IJ ' 0.00003 

M 'u ' o.oO04o 

9 Mg 0.m10 

Q Mn ' 0.00003 

0 Hg ' 0.01500 

!!I Mo ' 0.00200 

M Nd ' 0.00200 

0 Ni < 0.00230 

!!I Nb ' 0.00050 
3 os 

E Pd ' 0.00500 

0 p ' 0.04000 

M Pi 0.00200 

M Pr 0.00030 

!!! Re ' 0.00100 

M Rh ' 0.00100 

M Rb < 0.00100 

M Ru ' 0.00200 

!!! S m  ' 0.00100 

0 s c  ' 0.00002 

Q Se ' 0.05000 

0 si < 0.00340 

M Ag < 0.00200 
- S Na 

h!! Sr < 0.00050 

0 ' 0.07200 

Te ' 0.02998 

.b! Tb < 0.00030 

M ' 0.00100 

M Th ' 0.00100 

M Tm 0.00040 

- Ti e 0.00070 

M w ' 0.00999 

E u ' 0.00200 

Q V < o.ooovo 
M Yb ' 0.00100 

- Zn 0.00250 

@ Sn ' 0.00500 

E ' 0.03997 

@ Pb ' 0.00300 - 0 K 0.04000 !!! Ta ' 0.00700 ! zr ' 0.00500 - 0 c u  ' 0.00140 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following. 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and tinearity studies 
For additional Intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 
Storage & Handling - Keep lightly seabd Hhen not In use. Store and use at 20 f 4'C. Do not pipet from 
cmtaher. 00 Rd raturn p#tions removed far pipatting to container. 
Momic Wdght; Vslencq Coordlnrtlan Nu- Chan-esl Form h Solution - 22.98977: +1; IS]; Na'(eq) 
largely ionic in nature (Coordination Number in parentheses Is assumed, nat certdn .I 
Cherricel CanpatiMllv- Soluble in HCI, HNCh, H 8 0 * a n d  HF aqueous matrices. Steble nith ell metak and 
imrgmic anipns. 
Stabisty-2-100pptrlevels dabb far rnonthsin 1 %HNm! LDPE mntainer. 1-1 0,000 ppm salLdiwwchemiceUy 
stable tor years In 15% HN% I UIPE container. 
We Contoirking Samplerr preparation ond Solution) - Metal [Dissolves very rapidly in naterk Ores (LltMum 
carbonete fmon In gaptule crucible followed by HCI dissolutian - blank levels of Na in lithium carbonate 
wlticslf; Organic Matricm (Sultvlc I peroxide dlgestlon ar nttrickulllrrlc/pe~loric m i d  decomposition). 
Atomic S ~ t m o c o p i c  Infwrmtion (ICP-OLS 0.L.r are gkm 88 

EsmaWJL pnlec ljge~ l t p z m c m  (underlined indicates seven) 
a tm 2 order mdidion froam R E  .s (M some W i l  

IemuWLk 
ICPSES ~ 1 9 . s n r n  o . w / o m g  W L  1 

ICP-OES 588.995nm Om~flaospghnL 1 atom 2 order redidion fmm R .E .s on tame Dp(iOs1 

ICP-OES 330237nm 2.010.09 pghL 
ICPMS 23 amu 310 aat 

viet& 

$signs 
desigcS 

1 nls atom M* %$Tka*l 
8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNFORfdATlON - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM 

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

10.1 IS0 9001:2000 Quality Management System Registratlon - QMI Certificate Number 010105 

Registrar Recognized Accreditation by: Board (ANSI-RAB) 

@ Y y y  Standards Counul of Canada (SCC) 
Dutch Council for Accredhtion (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Met lnternatlonal Certification Network: 
Argentina (IRAM). Australia (QAS), Austna (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (OS), Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Raly (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poiand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements forthe Competence of Testing and 
CallbratJon" 

-Chemical Testlng -Accredited A2LA Certiflcate Number 883.01 

10.3 

10.4 

10.5 

20.6 

ISOllEC Guide 34 - 2000 "General Requirements for the competence of Reference Material Producers" - Reference Materfals Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) (BKWBE),  Canada (SCC). Chinese Taipei (CNIA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (PAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). Uniled Kingdom (UKAS) 
and United States (NVLAP) (IC50 ES) 
10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

IOCFRZI - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 

MIL-STD-45682A (0 bsoletelObsewed) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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

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

Certification Date: October 11, 2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Makia, QA Administrator 

Certificate Approved By: Katalln Le. QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



O l O l S 8  
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsales@istandards.com website: www.ivstandwds.com 

c e r t i f k a t e  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certifted Reference Material (CRM) Manufacturer: 

Certificate #883.02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), ISO'Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

Catalog Number: 
Lot Number: INORGANIC LABSIRA CH N LABS 

Starting Material purity (%I: 99.997165 DATE OPENED : - - sL\_Cyqqj  
Starting Material: 

Starting Material Lot No 1123 
Matrix: 

CGLII-1, CGLII-2. and CGLII-5 

Li2c03 DATE EXPIRED: -___. c19_ 1 93 _-__ x-L102079 DATE RECEIVED: - -5  

---- 
XNQREi: ,5&? PO: -5tm 

0.07% (abs) HNU3 

3.0 CERTIFIED VALUES AND UNCERTAlNTlES 

Certified Concentration: 

Certified Density: 
The Cettifed Value is the ICP value. The following equations are used in the calculations of the certified value and the uncertainty: 

999 f 3 pg/mL 

1.004 glmL (measured at 22" C) 
. _ -  

Cedificl.d Value (9 =,E& -(f).= mban 

n. = number of measurements 
:&, = Phc.rurnmrtion d dlrignilicmt astirnatd wrors. 
(Ywt oommon are the errors from instrumental measurement, 
weighing. dilutbn 19 volume, and the f i e d  error reported on the NlST 
SRM oertificatc of e n a k k . )  

n 6 =.ipdiuldusl results 

uncertainty (9 = 2 t C 5 ~ 1 "  
('r3 

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

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
a 'Property of the result of a measurement or the value of a standard whereby ii can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 

Th i i  N pmdud is Traceable to NlST via direct comparison to NlST SRMs. The uncertahties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.0 

4.1 Assay Method %1 999 2 1 pglmL 

999 f 3 pghL 
ICP Assay NIST SRM 312% Lot Number: 000505 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 

mailto:ivsales@istandards.com
http://www.ivstandwds.com


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

~ The NlST test number is 82Z2260017-98. All analyUcal balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVlAP accredited calibration lab. The NlST test number is 822Q60017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452.176240P14452, 176240. The 
in-house procedure No. is 2-QC001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,81l/Z557078, and 236090. 

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

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99.99Ma/6 efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00120 

M Sb c o.00100 

M As 0.01998 

a Ba 0.01998 

0 Be 0.00020 

E Bi < 0.00080 

B 0 0.00020 

!d 0.00599 

P Ca 0.04050 

4 Ce 0.00999 

M cs c 0.00060 

!!!I Cr < 0.00999 

CO 0.00599 

P 0.00100 
M - Checked by CP-MS 

- S L i  

M Lu c 0.00080 

0 Mg 0.00650 

- 0 Mn o.oooo6 

9 Hg c 0.01500 

M Mo 0.00400 

M Nd 0.00400 

0 Ni c 0.00230 

M Nb o.oo100 
- n Os 

M Pd 0.00999 

9 p 0.00250 

!!!! pt 0.00400 

- 0 K 0.00950 
0 - Checked by IGP-OES i - Spectral Interference 

M Pr < 0.00060 

M Re < 0.00200 

M Rh 0.00200 

M Rb c 0.00200 

M Ru 0.004oo 
M Sm < 0.00200 

!!d Se 0.01598 

- 0 Si 0.04650 

b! SC .c 0.01998 

M 4 0.00400 

Q Na 0.03~00 

- 0 Sr o.oooz6 

- 0 s 0.01250 

M Ta e 0.01399 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XW, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples' 
For interference studies and the determination of correction coeffidents 
For detection limit and linearity studies 
For additional intended uses, contad IV Technical Staff 

M le 0 . 0 s ~ ~  

!!4 Tb c 0.00060 

M 1 0.00200 

AA Th c 0.00200 

M Tm 0.0M)w 

Q Sn 0.00600 

Q TI 0.00070 

0 w < 0.00400 

M u < 0.004M) 

- 0 v 0.00009 

Y Yb < o.oozoo 

h! y 0.07992 

9 Zn 0.00145 

!!! Zr 0.00999 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010200 
Sara e & Handing -Keep tlgrtl y seded Wen not in  use. S tm and use at 20 t 4'C. Do not pipet kom d a l n e r  . Do 
mt &portinns n!mwed forwIngtucord(lher. 
#omieW-, U a h q  C m M o n  Nurrber; Chemical F m i n  Soldion- 6841; +I; (6); ~i*(a@ large ekd l ve  
r d u s  due to hydration bphere [Coordlnatlon Number m parentheses Is assumed, 
not czrtatn.) 
C tmica l  Cwnpstibiw- Soluble in HCI, HNO-J, HSOI and HF aqueous matrices. Stable M h  all met8lsand 
inorganic anlow. 
SabiIsty- 2-100 ppb levels steble for montk in 1 % HNOII LDPE container. I -10,C#30 ppn sokrtionschemically stable 
for me !n 15% HNOal U)PE mrltainer. 
U Cortainp Samplers (preparation and Solution) -Metal ( D W s  very rapidly in water] Ores [Sodium carbonate 
lusion h Pt folavd by HCl d'~ssoI!$im-biertk lev& of U in s o d m  carbon& critical); Orgaric Metrices @.Aknc l 
petoxide digelon br nlbX I sWkrric Ipemloric ackj decanposstlon). 
#WC SpaetioBetlpic IrfuQmtim CCP-OES D L ?  a~ @wen as mtW%Wl vlewgr 

~ ~ [ I I I F  s Y c r f i n s d  i@cEtes severe) 
S - n m  1 atom orderrtldlatlan from R .Esm sun e a p b d  

&sips 
ICP-OES 460.286nni 0.9 lR,Wj~ght. 1 atam Lr,Th 
ICPOPS 32331 M I .1 I a.05 whn~ 1 atom q,m,tii 
ICP44S 7 amu IOppt nla M 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regardtng this CRM. 

9.0 HOMOGENEITY - Thts solutton was mixed according to procedure IV-MPM-004 and IS guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quallty Management System Registration - QMl Certificate Number 010106 
Recognlzed by: 
Registrar Accrediiation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members of JQ Net International Certification Network: 
Argentina (IRANI), Australia (QAS), Austria (MS),  Belgium (Avinter) . Brazil (FCAV), Canada (QMI), Hong Kong (HKW) ,  
Columbia (ICONTEC). Czech Republic (CQS). Denmark (DS), Finland (SFS), France V\FAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), lreland (NSAI), Israel (SII), ltaly (CtSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration'' 
-Chemical Testlng -Accredited AZLA Certificata Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production Accredited AZLA Certlflcate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australla (NATA). Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Genany (DAR). Hong Kong (HKAS, Ireland (NAB), ltaly (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGUS), Spain (ENAC), Sweden (SWEDAC), Swberland (SAS), United Kingdom (VKAS) 
and United States (NVUP) (ICBO ES) 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Production and Utilization FacillUes 

10.5 lOCFR21 - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 



010201 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf l i e  is limited prirnariiy by transpiration (kss of water from the solution) and infrequently, by chemical instabllity. 
Transpiration studies (P-SPO1020) of chernically-stable solutions petformed at Inorganic Ventures I N Labs Indicate a CRM 
shelf-life of four yean for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transplration and instablllty, the shelf Ilk can be extend& past this limit. 

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

Certification Date: December 10,2004 
Expiration Date: TRfiF 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Makia, QA Administrator 

Certificate Approved BY: Katailn Le, QC Manager . 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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SIGMA- ALDRf CH 

Product Name 

Product Number 
Product Brand 
CAS Number 
Molecular Formula 
Molecular Weight 

TEST 

APPEARANCE 

TITRATION 
TRACE ANALYSIS, 
ICP 

Cert SCScateorAnalysIs 

Sodium nitrite, 
299.99% 
431605 
Sigma- Aldrich 

NaNOz 

69.00 

7632-00-0 

SPECIFICATION LOT 06721HI RESULTS 
OFF-WHITE TO PALE YELLOW CRYSTALS OR 
POWDER WHITE CRYSTALS 

ICP ASSAY CONFIRMS SODIUM COMPONENT. 
INSOLUBLE MATTER 0.01% (MAXIMUM) (C=lO%, H20) 
CALCIUM 0.01% (MAXIMUM) 
CHLORIDE 0.005% (MAXIMUM) 
IRON 0.001 O/o (MAXIM U M ) 
HEAVY METAU 0.001% (MAXIMUM) (AS PB) 
POTASSIUM 0.005% (MAXIMUM) 
SULFATE 0.01% (MAXIMUM) 

APPROVED FEBRUARY 22, 1999 IS6 
OR 

APPROVED FEBRUARY 22, 1999 JSB 

OR 

QUALITY CONTROL 
ACCEPTANCE DATE 

97.0% NAN02 (MINIMUM) (WITH KMN04) 
100 PPM (MAXIMUM) TOTAL METALLIC 
IMPURITIES 

102.7% NAN02 (WITH KMN04) 

ZN 2.0 PPM 

CA 1.2 
T10.9 
B,PD 0.8 
AG 0.7 
PT 0.6 
MG 0.3 
FE,BI,AL 0.1 PPM 
CONFIRMS SODIUM COMPONENT 
0.004% * 
0.001% * 
0.003% * 
0.0001~/0 * 
0.001% AS PB * 
0.0005°/o * 
0.002% * 
* SUPPLIER CERTIFICATE 
* SUPPLIER CERTIFICATE 
MEETS OR EXCEEDS ALL ACS 9TH ED 
REQUIREMENTS 
MEETS OR EXCEEDS ALL ACS 9TH ED 
REQUIREMENTS 
AUGUST 2000 

https://www.sigmaaldrich.com/cgi-bin/hsrun/Suite7/Suite/HAHTpage/Suite.HsExternalProd. . . 1 2/ 1 2/05 
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Quality Control 
Milwetukee, Wisconsin USA 
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Tlus Certified Reference Matcnal has bccn prcparcd aiid certitied under an IS0 9001 s? stein consistent 11 itli [lie folioning 
guides 
Guide To Thc E\pression Of Uiiccrldinl! [it Measurcrneiit 1995 
EURACHEMKITAC Guide Quantifving Unccrtaint! iii Anal! tical Mcasurcineiil - Sccoiid Edition 
ASTM Guide D6362-98 
IS0 Guide 34. Q~ialit? s! steiii guidclines for llic production of reference iiialenals 
IS0 Guide 17025. Ccrlification of rcfcrciicc itialerials. gciicnl aiid statistical pnnciplcs 
IS0 Guide 3 I: Contcnts o f  certificates of refcrence irlatcnals 
NIST Tcchrucal Nole 1297 
ILAC-G 12-2000 Guidelines for tlic rcquirements for the compctcnce of rcfcrcnce iiwtenals producers 
ISO/REMCO N2SO 

Material Source: 
All aixil) tes and nuitn~ iizalcnals are ob1aiIied aid 1 crified b! SPEX CcrtiPrep from pre-qualificd t cndors as per IS0 9000 
bg.udehncs Vendor idciitlficalioiis are propricrac. lion e\ er sourccs of all rnalendls uscd 111 thc prcparatioii and tcsting of 
SPEX CcrtiPrcp CRMs arc tracked and docuizienlcd. For furlhcr inforni:ition contact CRM Salcs 
Instructions for Use: 
Pninan usage of th is  CRM is i n  iieat fonn or diluted senall! N it11 iliahis of a pur@ at  or greater t l m  the punt? OF llie 
onginid iiiatns solution. If dilution is rcquired tlic dihient must bc coiiipatiblc n 1111 all ccrlified anal) tes and contain 
stabilims appropnate for Ihc period of intended use Tlic CRM can also be used a5 a spike or with a spike. agaiit t i  ith 
appropnate coiiipatibilih considerations All soltitioils should be thorouglil! inixd. b! sliaking. pnor IO use and ne! er 
pipetted dircctl! froin the bolllc Ai1 stirraces that COMC i n  coiltact ni th  the solu~ion must be llioroughl~ cleaned and 
Icached pnor lo use Dilutloils should be pcrfomzed onl\ wit11 CliISS A \ oluiiictnc plasm ;ire 

Method of Preparation: 
CIeari 1;thor;itop procediires and iecliiiiques IL?\ c been used tbroughoat the preparation A12 iiX1ICnills. cquipmcnt. 
ai~il! tical instmiiienlalioii and personnel have bccii qualified pnor to use. Tlic highest punt? acids applicable. 18 megohn. 
double dcionirsd n ater. acid-lcached tnplc-rwcd bottles, aiid Class A glassn arc have bccn used m all  preparations. 
Homogeneity : 
Thc Honiogcncit! of tlic CKM has bceii coizfiriiicd b> proccdures consistcnt tt ith IS0 guidc 17023. ISOREMCO N280 
and ASTM D6362-98 Appendn X2 Random. rcplicatc samples of the final. piickigccd material lime been anal! zcd for the 
ccrtificd \,slues b! proccdures consistent 15 itli the intended use of the CRM 
The matlriiiatical e\prcssion k,=s’m is ciiiplo! cd to deterniinc the sampling s i x  
s = relati\ e standard deviation i n  0:) lor one coiiiponent of tlic sample. (le ‘l’lic sub-sampling iincciiaiiit! ) 

111 = the sLib-ainplirtg tmss 
k,=  inass ofsub-sa~npl~ ixcessan to cnsure a rclittlr e sub-sampling error of l?h (68% codidciicc lei cl) in  ;I single 
detcniiination 
Statistical estimator and Confidence limits: 
Tile ccrtificd \ :ilue ’s’ listcd on the re\ crsc of tlus docunicnt is at llic 95% IC\ cl of coilfidcnce and call be eqrcsscd ;IS 
X = \+/-U \\here X =True wliic (Labeled Value). U= Expmded uiiccrtdinQ 
U=ku, uliere k-2 is the co~erage Factor at llic W!/O confidciice leicl 
u, is obtained b? coinbinirig the iiidib idml elcinent standard uncertainl> coiiipoiieiits 11, aiid 11, dCu,’ 
Certification Traveler Report: 
All ccilificd \ alues reportcd nere den\ cd from T m  cler Report (Spc\ CerliPicp’s tsxceabiht? docwncntation) idciitificd b! 
the lot iiunzbcr ol’ Illis CRM For further inForin:rtlon contact CRM Salcs 
Legal Notice: 
SPEX CertiPrep referciicc iiiatenals are not for an) cosiiictrc. drug or Iiouschold application and are to be used OJII\ b! 
qwlificd individuals n 110 are trmied in appropnatc proccdurcs No clainls against SPEX CcrtiPrep. Tiic of ;in! kiiid 
nlmlsoe\cr. it hetlw based on breach of varfiii~l>. alleged ncgligciicc. or othcn\ 1st‘. it it11 rcspzct lo this RM shall bc grcalcr 
t l m  thc purchase pnce. I n  no e\ en1 shall SPEX CcrtiPrcp. Iiic be liable for ail> loss of profits or ai! incidciital special. or 
coilseqiiciitid daiiiages 
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1001 West Saint Paul Avenbe 
Milwaukee, WI 53233 USA 

Tel 800-558-9160 (414) 273-3850 
F ~ x  800-962-9591 (414) 273-4979 ALDRICH" e mail aldrich@sral corn a 

SOUTHWEST RESEARCH INST 
DANNY RAMIREZ 
6220 CULEBF?A RD 
SAN ANTONIO TX 78238 

Certificate of Analysis 
PO NBR: 1306863 

PRODUCT NUMBER: 236527-5006 LOT NUMBER: 15308EI 

PRODUCT NAME: SODIUM HYDROGENCARBONATE, 99.7+%, 
A. C . S . REAGENT 

FORMULA: NAHC03 FORMULA WEIGHT: 84.01 

APPEARANCE 

TI TRAT I ON 

ICP ASSAY 

INSOLUBLE MATTER 

0 CALCIUM 

CHLORIDE 

IRON 

HEAVY METALS 

WHITE POWDER 

100.3 % (WITH HCL) 

CONFIRMS SODIUM COMPONENT 

0.001% * 
0.0050% 

0.0014% * 
< 0.0001% * 
c5PPM (AS PB) * 

POTASSIUM c0.0020 % * 
MAGNESIUM 0.00025% 

AMMONIUM c5PPM * 
PHOSPHATE < 0 . 0 0 1 %  * 
CALCIUM, MAGNESIUM & 0.016% * 
R203 PRECIPITATE 

CONTINUED ON NEXT PAGE 
ALDRICH CHEMICAL COMPANY 
DAVID SWESSEL 
JANUARY 5 ,  2001 

Sigma-Aldrich, Inc. warrants that its pmduas 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, IRC. 

Organics and Inorganics for Chemical Synthesis 
We are Committed to the Sdccess of our Customers through Science, Technology and Service 
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Product Name 

Product Number 
Product Brand 
CAS Number 
Molecular Formula 
Molecular Weight 

TEST 
APPEARANCE 
TITRATION 
LOSS ON DRYING 
ICP ASSAY 
INSOLUBLE MATTER 
AMMONIUM HYDROXIDE 
PRECIPITATE 
CALCfUM 
CHLORIDE 
IRON 
HEAW METALS 
POTASSIUM 
MAGNESIUM 
NITROGEN COMPOUNDS 
PHOSPHATE 
SULFUR COMPOUNDS 
SILICA 

Sodium carbonate, 
ACS reagent (primary standard), anhydrous 99.95-100.05% as dry basis 
22,348-4 
ALDRICH 
497-19-8 
CNa,O, 

105.99 

LOT 04922MO RESULTS 
WHITE GRANULAR POWDER 
99.97% (WITH HCL) 
<0.lo/o (285 DEG C) * 
CONFIRMS SODIUM COMPONENT 
<0.002 (lOVo, H2O) * 
0.002% * 

0.004% * 
0.0006% * 
< 3  PPM * 
e3 PPM (AS PB) * 
0.0005% * 
0.002% * 
<0.001% * 
0.0005% * 
<0.003% * 
<0.005% * 
* SUPPLIER DATA 
MEETS REQUIREMENTS OF ACS 9TH ED 
DECEMBER, 2001 QUALITY CONTROL 

ACCEPTANCE DATE 

Ronnie J. Martin, Supewisor 
Quality Control 
Milwaukee, Wisconsin USA 

https://www.sigmaaldrich. com/cgi-bin/hsrun/Suite7/Suite/HAHTpage/Suite. HsExternalProductDisplay .run.. . 04/14/0 5 
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@2rtifirate of Befezzrrre flnterrd U U U W  

;a 
Lot No. 27-122AS 

s o r n m m  
Catalog Number: A S - F ~ - ~ X / ~ Y  
Description: 1000 mg/L Fluoride 

Matrix: H 2 0  
i I I * O m  

i ~ t ~ r n  
This ASSURANCE Bcertlfied reference material, CRM, 1s intended prlmar~ly for use as a I I t I \  

calibration standard or quallty control standard for Ion Chromatography tnstru~nentatlon It  can be 

employed In USEPA, ASTM and other methods relevant to the cert~tied properrtes ltsted below 

Certitied Value: 998 mg/L 

Uncertainty Associated with Measurement: +I- 3 0 mg/L 
Certified Value is Traceable to: NlST SRM 3 183 

The CRM IS  prepared gravimetr~cally using high purity Sodlutn Fluortde Lot# M44 142 The 
certified value listed IS the average of values obtatned by classtcal wet asbay and Ion Ch~omatography 

I I i  
I I i  

analys~s 

Refer to slde 2 for details of measurement uncertainties. 

1 Classical Wet Assay: 997 ing!L: 

Method: Potentiolnetric using Fluoride combination electrode 

I Instrumentation Analysis By Ion Chromatography:999 m g / ~ :  

111 Uncertified Properties: I 
Trace Ionic Impurities in the Actual Solution via IC Analysis: 

mglL Ion mg/L 

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

JW. - - 2DM 
Date of Certification: Certifying Officer: f l* 

43 2004 SPEX CertiPrep, inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference inaterials, general and statislical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the compctence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
P r i m  usage of this CRM is in neat form or diluted serially with malrix of a purity at or greater than the purih of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratoq procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megolun, 
double deionized water, acid-leached triple-rinscd bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=s'm is eniployed to determine the sampling size 
s = relative standard deviation in YO for one component of the sample. (le. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessuy to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this docunient is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by coinbining the individual element standard uncertainty components u, and 9- h u ?  
Certification Traveler Report: 
All certified values reported weTe derived from Traveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claiins against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 



Kertifiwte of Beferenre Haterid 

Catalog Number: AS-CL9-2X/2Y Lot No.:26- 15OAS 
1000 mg/L of Chloride 

$rnTIC3Z 
, Z n m w  
* rn?OMr)  
n!'?!S- 

calibration standard or quality control standard for Ion Chromatography instrumentation. It can be I I " r n  
I I I c n  

employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 1 1 1  \ 
i I I I A  
=I- IQI- B 

111 v - u 1 ' 1  L 
This ASSURANCE @cettified reference material, CRM, is intended primarily for use as a I - U p  

Certified Value: Chloride (CI3: 998 mgL 2 3 mg/L 1 Traceable to: NIST SRM 3 182 

The CRM is prepared'gravimetrically using high purity Sodium Chloride (NaCI) Lot#0200 1F. 
The certified value listed is the average of values obtained by classical wet assay and Ion 
Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

- -  - - - - -  
weighing as AgCl. 

Instrumental Analysis by Ion Chromatography: 997 mgL 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Component mg/L Component mgL 

F <0.05 NO,' 4. 1 5 

. , , .  

Classical Wet Assay: 998 mg/L 
Method: Gravimetric analysis by precipitation using Silver Nitrate, filtering, drying and 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others. 
This CRM is guaranteed stable to +I- 0.5% of the certified concentration inclusive of uncertainty 

. -  
date of certification. This guarantee is valid onli when the maierial ii kept tightly capped and 
transported and stored under laboratory conditions. 

of measurements and other effects. such as tranwiration losses. for a ~er iod of one vear from thk I 

Q 2004 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The ExFression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quanti@ing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 31: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cerufkation of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technicai Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix inaterials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary. however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat fonn or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate conipatibility considerations. All solutions should be thoroughly mixed, by shaking. prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior IO use. Dilutions should be perfornied only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm. 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confnned by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression &=s2m is employed to deternune the sanipling size 
$ = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainly) 
m = the sub-sampling mass 
k.,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% cofidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document i s  at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
W k u ,  where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainly components u, and u,=dXui’ 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are traincd in appropriate procedures. No claim against SPEX CertiPrep. Inc. of any kind 
wrhatsoever, whether based on breach of warranty, alleged negligence. or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
--,. _.,. _ -  .. a ---. ._ C_C., _-._ ,__ n r . _ .  , - 
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*# o m x c ,  

Catalog Number: AS-NOzN9-2Xf2Y LotNo.:27-141AS I - r ? x r n ~  a 13 z 
Descri~tion: 1000 mg/L of Nitrite-N l!$'jzza 

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

Certified Value: Nitrite-N (NOi-N): 994 mgL 2 3 m a  
111 Traceable to: SPEX CRM #0902N02 

0 2 1 1  < 16;" u m r  
. . 1 1 " U P  

1 I I - m  
I l l 1  Ln 
l i I I \  
1 1 0 1  33 
-nlQk;\G' P 

- - -  ---- - -. - - -  

G i i i  ii? 
The CRM is prepared gravimetrically using high purity Sodium Nitrite (NaN02) Lot#0791R. I I 181 

l l l l  
The certified value listed is the average of ialues obtained by classical wet assay and Ion 1 1 1 1  

I l l  i 

Balances are calibrated regularly wth weight sets traceable to NIST#s 32856,32867 and others. 
Thrs CRM is man teed  stable to +/- 0.5% of the certified concentration inclusive of uncertainty 

date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

O 2004 SPEX CertiPrep, Inc. 

Chromatography analysis. 

Refer to side 2 for.details of measurement uncertainties. 

Classical Wet Assay: 999 mg/L 
Method: Titrimetric analysis using KMnO,. KMn04 standardized with As203 NIST SRM #83d. 

. 
Instrumental Analysis by Ion Chromatography: 995 mg/L 

Trace Anion Impurities in the Actual Solution via IC Anaiysis: 

Element mg/L 

I F <0.4 

I of measuremeIhts and other effects, such as transpiration Iosses, for a period of one year firom . . the 11 



010213 

This Certified Reference Material Ins been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system pdelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are oblained and verified by SPEX CeltiPrep from prequalified vendors as per IS0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tricked and documented. For further information contact CRh4 Sales. 
Instructions for Use: 
Primaq usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials. equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable. 18 megohm. 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confrmed by procedures consistent with IS0 guide 17025, JSOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=.?m is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error o f  1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value Is’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = M - U  where X =True value (Labeled Value), U= Eqanded uncertainty 
U = h ,  where k==2 is the coverage factor at the 95% confidence level 
uc is obtained by combining the individual element standard uncertainty components ui, and y. ~ C U ?  
Certification Traveler Report: 
All certified values reported were derived from Tmveler Report (Spex CelliPrep’s traceability documentation) identified by 
the lot number of this CRh4. For further information contact CRh4 Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach o f  warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX Certiprep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

+ 

203 Norcross Avenue Metuchen, NJ 08840 USA 
-. . . - -  - - .- _ _  - , - 
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Catalog Number: AS-BR9-2m2Y Lot No.: 27- 142AS 
Description : 1000 mg/L of Bromide 
Matrix: H2O 

Tkis ASSUR-&NCE @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: Bromide (Bi): 998.5 mg/L 
Traceable to: NlST SRM 3 184 

3 mg/L 

The CRM is prepared gravimetrically using high purity Sodium Bromide (NaBr) Lot#0493 1B 
The certified value listed is the average of values obtained by classical wet assay and Ion 
Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 mg/L 
Method: Gravimetric analysis by precipitation using Silver Nitrate, filtering, drylng and 
weighing as AgBr. 

Instrumental Analysis by Ion Chromatography: 996 mg/L 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Ion mg/L 

F‘ <0.02 
NO; <0.05 
N03- <0.05 
poi3 <O.ZO 
c1- < I  .50 

SOi2 10.05 

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. 

-.- 2 m 5  
Jp’i -. . l’1. 

Date of Certification: 
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This Ccrtified Reference Matenal has been prepared and certified under an IS0  900 1 system mnsisteiit v Ith the follou i g  
guides 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide. Quantifying Uncertainty in Anal!, tical Measurement - Second Edition 

IS0 Guide 3-1: Quality systeni guidelmes for the production of reference malends. 
IS0 Guidc 17025 Certification of reference malerials. general and statrstical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NlST Tcchnical Nole 1297 
ILAC-G 12-2000 Guidclincs for tlic rcquirerncnts for tlic competence of rcfcrcnce matenals producers 
ISOREMCO N280 
Material Source: 
Ail analytes and inatrix nmterials are obtaincd and venfied b\ SPEX CertiPrep froin pre-qualified vendors as per IS0 9000 
guidclines Vendor idcntifica(iom arc propnetan, lioucvcr sources of all matcnals used iii thc preparation and testing of 
SPEX CertiPrcp CRMs are tracked and documented. For further infonilation contact CRM Sales. 
Instructions for Use: 
Prirnaq usage of this CRM is in neat form or diluted senally nith matris of a punt?. at or greater than the punty of the 
onginal matns solution If dilution 1s requued the diluent must be compatible with all certified analytes and contan 
stabilizers appropnate for the penod of intended use The CRM can also be used as a spike or with a spikc. again nit11 
appropnate compatibility considerations All solutions should be thoroughly msed by sliakmg, prior to use and never 
pipetted directlj froin the bottle All surfaces that come in contact with the solution iniist be thoroughly cleancd aiid 
leached pnor to use Dilutions should be performed onl? m ith Class A voluinctnc glass\\ arc 
Method of Prepar s t‘ ion: 
Clcaii labomtory procedures and techniques have been used throughout the prcparaliomi All matenals. eqmpnienl. 
analjtical instruiilcntation and personnel hakc been qualified prior lo use The highest puriq acids applicable. 18 inegolun. 
doublc deiomixd Mater. acid-leached triple-nnsed bottles, and Class A glassware ha\ e bcen used in all preparations 
Homogeneity: 
The Hornogeiieity of the CRM has becn confirmed by procedures consistent \\it11 IS0 guide 17025. ISOmEMCO N280 
and ASTM D6362-98 Appendix X2. Random. replicate samples of the final. packaged matenal have been analyzed ~ O T  the 
certified 1 ahies b! procedures consistent 1% ith the intended use of the CRM. 
The iniitheniatical expression k,=s’in is employed to determine the sampling sile 
s = relativc standard devrdhon in Yn for one component of the sa~nplc. (ie. The sub-smipling uncertainty) 
in = tlic sub-sampling inass 
k,= inass o€ sub-sainplc necessac to ensure a relatn e sub-sampling error of I% (68% confidence le\ el) in a single 
detennination 
Statistical estimator and Confidence limits: 
The cemfied valuc ’s’ listed on the re\ crse of tlus docuinent is at the 95% le\ el of confidence and cmi be exprcssed as 
X = u+/-U where X =True value (Labeled Value). U= Expanded uncertanty 
U = k s  M liere k=2 is the CoTeerage factor at the 95% confidence l e d  
u, is obtained by comnbimg the rndividual element standard unccrlamty coinponents u,and &.dCu,’ 
Certification Traveler Report: 
A11 ccrtilied I alucs reported ncre den\ cd froin TravAcr Report (Speu CcrtlPrcp’s tmceabilit! documentation) idenlified b! 
the lot number of this CRM. For furtl.lcr infonilation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refercnce materials are not for any cosmetic, drug or household application and arc to be used on l~  b? 
qualified individuals uho are trained in approprmate procedures No claims against SPEX CertlPrep. Inc of any kind 
nlmtsoever, b\hether bascd on breach of nanant\. alleged negligence. or otlien\iSe, wilh rcspcct to this RM shall be greater 
t l m  the purchase price In no event shall SPEX CertiPrep, lnc be liable for any loss of profits or any incidciilal. special. or 
coisequenuai daiinges 

ASTM Gtiidc D6362-08 
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Catalog Number: AS-NO3N9-2W2Y Lot No.: 27- 120AS 
Description: 1000 mg/L of Nitrate-N 
Matrix: H20 

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

Certified Value: Nitrate-N (NO3'-N): 1002.5 m a  
Traceable to: MST SRM 3 185 

The CRM is prepared gravimetrically using high purity Sodium Nitrate (NaNO3) Lot#M14156. 
The certified value listed is the average of values obtained by classical wet assay and Ion 
Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

3 mg/L 

Classical Wet Assay: 1001 m a  
Method: Gravimetric analysis by precipitation using Nitron Acetate, filtering, drying and 
weighing as Nitron Nitrate (C2d3,7N4.NO3). 

Instrumental Analysis by Ion Chromatography: 1004 mg/L 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Element mdL 

F C0.05 
C1' c0.2 

NOz' c0.2 
Bi €0.5 

Po:- c2.0 
so'$- <OS 

Balances are calibrated regularly with weight sets traceable to NJST#s 32856,32867 and others. 
This CRh4 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 fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

JAN. - - zoa5 
Date of Certification: 



Tbi Certified Reference Material has been prepared and certified under an 1SO 900 1 system consistent with the following 
guides: . 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURA(2HEWCITAC Guide: Qnantifyhg Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cutifjcation of reference materials, general and statistical: principles 
I S 0  Guide 3 1:  Contents of certificates of reference matedals 
NIST Technical Note 1297 
ILAGG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Materia! Source: 
AI1 andytes and matrix materials are obtained and verified by SPEX CtrtiPrep from prc-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMS are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified anafytes and contain 
stabilizers appropriate for the period of intended we. The CRM can also be used as a spike 01 w'rlh a spike, again with 
apprupnate compatibility cor&dt?doas. All solutions shouldbe thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU suxfaccs &at come m contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 

double deionized water, acid-leached triple-rinsed bottles, and Class A glassware haw been used in all preparations. 
Homogeneity: 
The Homogeneity of the C R M b  been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM 06362-98 Appendix X2.  Random, replicate samples of the final, packaged material have been analyzed far the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s% is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (je. The sub-sampling uncertainty) 
rn the sub-sampling mass 
k, mass of sub-sample necessary to ensun a relative sub-sampling error of 1 % (68% confidence level) in a single 
detnmiDation 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
Uf-ku, where b 2  is the covwage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and u, &N~ 
Certification TraveIer Report: 
All certified values reported were derived &om Travelu Report (Spex Cntiprep's traceability documcntation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Certiprep reference mattrials arc not for any cosmdc, drug or household application and are to be used only by 
quaIified individuals who are trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of wsrranty, alleged negligence, or otherwise, with respect to this RM shall be Qnater 
than tbe puTchase price. In DO event shall SPEX CertiPnp, Inc, be liable for any loa of profits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

htrumentation and personnel have been qualified prior to use. The highest purity acids appIicable, 18 megohm, 

. 203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSaIes@spexcsp.com www.spexcsp.com 
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Catalog Number: AS-PO4P9-2N2Y Lot NO.: 27-23AS 
Description: 1000 rngL of Phosphate-Phosphorus . 
Matrix: H20 

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

Certified Value: Phosphate-Phosphorus (P): 1002.5 mg/L 2 3 mgL 
Traceable to: NIST SRM 3 186 

The CRM is prepared gravimetrically using high purity (99.999%) Potassium Dihydrogen 
Orthophosphate (KH2P0,) Lot#07991C. The certified value listed is the average of values 
obtained by classical wet assay and Ion Chromatography analysis. 

Refer to side 2 €or details of measurement uncertainties. 

Classical Wet Assay: 1003 mgL 
Method: Gravimetric analysis by precipitation using Magnesia Mixture, filtering, drying and 
weighing as Mg2P10,. 

Instrumental Analysis by Ion Chromatography: 1002 mg/L 

Trace Anion Impurities in the Actual Solution via XC Analysis: 

Element mgL Element in& 

F co. 1 NO< x0.2 
Bi ~ 0 . 1  N 4 -  <0.2 

soi2 c0.1 c1' a . 0  

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +I- 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. 

JAN. - - 2005 
I 

Date of Certification: Certifying officer: m- 
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This Certified Reference Material has been prepared and certified under an 1SO 9001 system consistent with the folIowmg 
guides: 
Guide To The Expression Of Uncutainty Ip Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
A S W  Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMco N280 
Material Source: 
All analytcs and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelimes. Vendor identifications arc proprietary, however sources of all rnateriaIs used in the preparation and testing of 
SPEX CertiPrep CRMs arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
originat matrix solution. If dilution is required the diluent must be compatible with all certified analytts and contain 
stabilizers appropriate for the period of intended we. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipettcd directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
Iwched prior to use. Diiutions should be perfamed only with Class A volumetric glasswan. 
Method of Preparation: 
Clean laboratory proceduns and techniques have been used throughout the preparation. All materials, equipment, 
d y t i c a l  instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in ail preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmal, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression t-sh is employed to determine the sampling s h e  
S - relative standard deviation in % for one component of the sample. (je. The sub-sampling uncertainty) 
m = the sub-sampling fflass 
k= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical esfimator and Confidence Wts: 
The cemfied value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U-ku, where k 2  is the coverage M o r  at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and uc 
Certification Traveler Report: 
All certified values reported w m  derived fiom Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For frrrthcr information contact CRM Sales. 
Legal Notice: 
SPEX Certiprep reference materials arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shaU be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, specid, or 
consequential damages. 

- 

I IS09001 I 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRM.Sales@spexcsp.com www.spexcsp.com 
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11 catalog Number: AS-S049-2XIZY Lot No. 28-26AS 

Description: 1000 m g L  Sulfate 
Matrix: H20 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and o the~  methods 
relevant to the certified properties listed below. 

Certified Value: 1000.5 mg/L 
Uncertainty Associated with Measurement: +I- 3.0 mg/L 
Certified Value is Traceable to: NIST SRM 3 18 1 

The CRM is prepared gravimetrically using high purity Potassium Sulfate Lot# X34146 . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mgL 
ill Method: Precipitated using Barium Chloride, filtered, ignited and weighed as BaSO4 

1 Instrumental Analysis by ICP spectrometer: 1001 mgR. 
I Uncertified Properties: 

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

I 111 ~ l e m e n t  rng/I.. Element mg/L 

ill INOKGANIC LABSIRADCHEM LARS 

DATE EX131EED: 
I3AT'E C3F'ENE:D : 

I 
I NOHG : -'3?- ----- I 

I 
l ~ a l a n c e s  are calibrated regularly with weight sets traceable to NIST 832856, #32857 and others. 
1 This CRM is maranteed stable to +/-0.5% of the certified concentration inclusive of uncertaintv 

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

U U k r  ]I] Date of Certification: Certifying Officer: N* m- If( 



010221 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28420 
SDG: 271245 
CASE: L. Yang 
VTSR: December 16,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051219-5 

Pipette Calibrations 





1. 
1 
J 
1 
1 
3 

1 
1 
I 
I 
I 
1 
I 
I 
I 

Boo WPage: '04 030 010223 
iv. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 

(Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 
e 

FRM-246 (Rev 1/Mar 03) 

FRM-243-a (Rev 3lMar 03) 



BooWpage: 08 oss  010224 
. SwRl- Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

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

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

C 

I 
L 

FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rev 2/Sept 02) 

I 



Booklpage: 08 036 . 
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SwRl - Div. 01, inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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lnstitute Quality Assurance 
Surveillance Report 

Project Number: 20-06002 

Surveillance Scope: Review of a Division 01 test package for Div. 20, the Center for Nuclear Waste 
Regulatory Analysis. This is a Nuclear Surveillance. 

Reference Documents: Documentation test packages for Task Orders 051 021 -6,051 1 10-8, and 051 21 9-5 

Starting Date: 2006-02-07 

@ 
Ending Date: 2006-02-07 

Institute QA Representative: Mark R. Ehnstrom 

Person(s) Conducting TestExamlProcedure: R. Presas 

Satisfactory Findings 

The data packages were reviewed for test activities performed in Division 01. The test activities were 
performed on a total of 23 samples provided by Dr. L. Yang of Division 20. A Laboratory Task Order form was 
used as a cover sheet for each package. The Laboratory Task Order form made reference to 10CFR 50, 
Appendix B and to 10CFR Part 21. A "Sample ListIChain of Custody" form was also used to assure positive 
control and responsibility for the samples. Data contained in the packages included: 

Calibration records on the specific instrumentation used during testing 

Certificates of Analysis 

Reports of Certificates 

Certificates of Reference Materials 

When appropriate, test documentation was provided which showed traceability back to the National lnstitute of 
Standards. Test results had been reviewed by Division 01 supervisory personnel. Personnel training records 
were reviewed and were found to be satisfactory. 

Unsatisfactory Findings: None 

Nonconformance Report Number: N/A CAWSCAR Number: NIA 

Attachments: None 

Recommendations/Actions: N/A 

Equipment Calibration: See above. 

Approved: 
Institute Quality Assurance 

Date: 2 / . 

Dlstrlbutl~n: Original - IQS Records 
CC: M.R.Ehnstmm (30) 

PM - R. Presas ( 01) 
J. aoyd (01) 




