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SOUTHWEST RESEARCH INSTITUTE 

Sample Result 
Analysis (mg/L) 
Chloride 1880 
Nitrate-N 15400 
Phosphate-P 1970 
Potassium 22900 

SAMPLE ANALYSIS DATA SHEET 010002 

Reporting Limit 
(mg/L) 

100 
100 
100 
150 

Sample ID 
I Sol-A-150°C-Nov. 3,05 1 

Lab Name: Southwest Research Institute 

Lobcode: SwRI 

Matrix: Liquid 

Lab System ID: 269745 

Sodium I 14800 I 150 
Sulfate 4 0 0  100 

Client: Division 20 

Date Received: 11/10/05 

Project No.: 06002.01.322 

SRR: 28264 

Task order: 051 110-8 
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SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 010003 

Analysis I (m&) I (mfl) I RPD 
Chloride 1880 1810 3.79% 

A 

Sample ID I Sol-A-150°C-Nov. 3,05 1 

Nitrate-N 
Phosphate-P 
Potassium 
Sodium 
Sulfate 

Lab Name: Southwest Research Institute 

Labcode: SwRI 

Matrix: Liquid 

Lab System ID: 269745D 

15400 14900 3.30% 
1970 1910 3.09% 
22900 24200 5.52% 
14800 15500 4.62% 
e100 400 0.00% 

Client: Division 20 

Date Received: 11/10/05 

Project No.: 06002.01.322 

sm 28264 

Task Order: 051 110-8 

I I SampleResult I DuplicateResult I I 
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SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 010004 

Sample ID 
I Sol-A-150°C-Nov. 3,05 I 

Lab Name: Southwest Research Institute 

Labcode: SwRI 

Matrix: Liquid 

Lab System ID: 2697458 

Client: Division 20 

Date Received 1 1/10/05 

Project No.: 06002.01.322 

SRR: 28264 

T a s k O r d ~  051110-8 

Page 3 of 6 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Chloride 
Nitrate-N 
Phosphate-P 
Potassium 
Sodium 
Sulfate 

SAMPLE ANALYSIS DATA SHEET 010005 

(mg/L) ( m a )  
2180 100 
14100 100 
1740 100 
21300 150 
14100 150 
400 100 

Sample ID I Sol-A- 180°C- Nov. 4,05 1 
Lab Name: Southwest Research Institute 

Labcode: SwRI 

Matrix: Liquid 

Lab System ID: 269746 

Client: Division 20 

Date Received: 11/10/05 

Project No.: 06002.01.322 

SRR: 28264 

Taskorder: 051110-8 

I I SampleResult I Reporting Limit I 
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SOUTHWEST RESEARCH INSTITUTE 

Potassium 
Sodium 
Sulfate 

LABORATORY CONTROL SAMPLE 010006 

10100 10000 101% 
10200 10000 102% 
404 400 101% 

Lab Name: Southwest Research Institute 

Labcode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Sample ID 
I LCSW I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.322 

SRR: 28264 

Task Order: 05 1 1 10-8 

I I SampleResult I Truevalue I I 
Analysis I (mtm I (mg/L) I Recovery 
Chloride 206 200 I 103% 

I 90.6 I 90.4 I 100% 
192 191 101% I 

~- ~ 

NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Chloride 

BLANK SUMMARY 

Sample Result Reporting Limit 
(mgjL) (mg/L) 
<o. 1 0.1 

010007 
Sample ID 

I PBW 1 

Lab Name: Southwest Research Insti+~tc 

Labcode: SwRI 

Matsix: Liquid 

Lab System ID: NA 

Client: Division 20 

DateReceivd NA 

Project No.: 06002.01.322 

SRR: 28264 

Task Order: 05 1 1 10-8 

I <o. 1 I 0.1 I 
NA- Not Applicable. 
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SOUTHWEST RESEARCH INS TI&^^ O 0 8 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 051 11 0-8 
SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

Task Orders/01-QPP-015 



Southwest Research Institute 

SDG: 269745 
VTSR: 11/10/05 
CASE: CNWRA 

Laboratory Task Order 
TO #: 051 1 10-8 Revision: 0 

SRR#'s: 28264 
Client@): Div. 20 

Project(s): 06002.01.322 
Manager@): SPIES, RADONNA 
To PM: 11/16/05 
To QA: 11/16/05 
To Client: 11/16/05 010009 

DIVISION 20 - CNWRA. RUSH 7-day TAT. Using 6-day TAT for PM/preliminary, DRG/QAU; 6-day TAT 
hardcopy; subject to change. 
Work is 10 CFR 50 Appendix B, 10 CFR Part 21, contact MARK EHNSTROM (ext. 3530) or CHARLIE 

BUTCHER (ext. 5928, pager 271-5172) or JO ANN BOYD (ext. 2169) BEFORE STARTING ANY WORK ON THIS 
TASK ORDER. 
_ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

* *  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. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
TWO samples received for N02/N03. CL, SO4 by IC-300 and K. Na by ICP. Point of Contact is 

CONTACT PM WITH ANY ADDITIONAL QUESTIONS. 
LIETAI YANG (~2483, lietai.yang@swri.org). 

I Documents Related to this task order: 20027[COC 282641 I 

Test: DIL-DILUTION 
Section: METALPREP 

Test: IC-300.0 
Section: WETCHEM Cnt: 2 

Test: ICP-601OB 
Section: METALS Cnt: 2 

Page 1 of 1 ver 12/25/2005 



Southwest Research Institute 

Project: 06002.01.322 
Case #: CNWRA 
Client: Div. 20 

Sample Receipt 
Sample Receipt Number: 28264 VTSR: 11/10/05 Time: 14:OO:OO 

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

Creation Date: 11/10/05 

Parameters: Analysis/see Task Order. 

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

1 week prelims, as per COC. 

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

For Div 01 contact Joann Boyd @ X2169 or 351-1617. 

For Institute QA contact Charlie Butcher X5928 or 271-5172 before starting any work on this project. 

Have SPQP (Latest Revision) available at the time of prep or analysis of samples. 

All personnel must be QA Nuclear Certified. 

POC: Lietai Yang, Div. 20 X2483 
*** Dino.Roman Nov 10 2005 2:25PM *** 

Temperature: 22.0 
Lhese documents are associated with this receipt: 20027[COC 282641 

/ 
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QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 
- 

SWRI AUTHORIZATION SIGNATORIES 

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

R E Z i S S M H  (21 0) 522-241 2 DATE 
Director, Department of Analytical and Environmental Chemistry 

-- 
, 

- 
HAEL G. MACNA~GHTON (210) 522-5162 

CH~I'STOPHERH~~SON (210) 522-5838 . ,  
Quality Assurance Engineer 

? c 
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01 UPP-015 
Division~pl -i 
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2.0 

3.0 

4.0 

0.  - 
PERFORMANCE OF CHEMICAL ANALYSES 

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

INTRODUCTION 

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for 
personnel providing the chemical analyses for commercial nuclear power plants. Southwest 
Research Institute (SwRI) Program Qualify 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, Qualify 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 nudear 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 SOP41 4.2.1, Preparation and Revision of Documenft?d Procedures. 

SCOPE -- . 

This Quality Project Plan shall be applied to the chemical analyses performed for commercial 
nuclear power plants by the Department of Analytical and Environmental Chemistry within the 
Chemistry and Chemical Engineering Division. Although the majority of the work performed for 
nuclear facilities resides within the Department of Analytical and Environmental Chemistry, other 
departments within the divisign may utilize this Quality Project Plan as deemed necessary when 
nuclear projects are conducted. 

REFERENCES 

3.1 

3.2 

3.3 

SwRI Qualify System Manual - 2000 

10 CFR SO, Appendix B, ASME NQA-1 

SwRl Pmgra-m Qualify Plan (PQP-Nuclear), Nuclear Services 

* 

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

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

4.1 Indoctrination and Training 

4.1.1 Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Qualify Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. This training will be conducted eitt?er 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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.. . 01 Quality Assurance. 
4.1.2 Indoctrination and training. of personnel shall be conducted in accordance with 

SOP-OI6.2.1, Qualification and Training. 

4.2 Qualification of Personnel ’ 

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

4.2.2 During the performan*= of each testing process, testing personnel shall have 
access to the necessary documented procedures, i.e., QPP, QAP, Task Order, 
Division Quality System Standard Operating Procedures (SOPS), and applicable 
test/analytical procedures (TAPS) available for ready reference. 

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

4.2.4 Quality Assurance personnel witnessing the testing process for nuclear utilities 
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 RightofAccess * 
b 

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 Q32 shall be noted on the procurement 
documents to indicate that right of access for inspection and surveillance of 
activities associated with the order shall be afforded to SwRl and klients. 

4.5 Control of Supplier-Generated Documents 

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

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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* I  L 

-- 4.6 Acceptance of Services Only 

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

4.7 Commercial Grade Items 

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

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

4.7.2 

4.7.3 Controls for procurement planning, supplier selection, supplier performance 
evaluation, and acceptance of procured items and services other than chemical 
reagents and standards shall be as identified in SOP4)1-7.4.1, 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 SwR/ Receipt Traveler or FRM-109, #em Receipt Report, as 
specified in SOP41 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: 

- _  

4.7.4 

4.7.5 

(a) Damage was not sustained during shipment; 
i 

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

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

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

acceptable. 

4.7.6 

(a) Chemical name; 

(b) Chemical grade; c 
f 

(c) Lot code; 

Southwest Research Institute Proprietary 
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. - (d) Date received; and 

(e) Shelf life, when applicable. 

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

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-010407-001, 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-OI-7.5.1, 
Item Identification and Traceability. 

Southwest Research Institute Proprietary 
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.I .* 

-+ 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 Testkg 

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. 

Tests shall be conducted, controlled, and verified in accordance with SOP-018.2.4, 
Monitoring and Measurement. 

c 

4.9.2 

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. 

Controls for identification, segregation, reporting, and resolution o f  nonconforming 
items and conditions shall be as specified in SOP-018.3.1, Nonconformance 
Reporting. 

4 + 

4.9.4 
. 

4.10 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 ;he 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 orderkelease 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 trac6able 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. 

4.1 1.5 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 
Quality 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. 

4.1 2.2 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 hazardmeans 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 

Southwest Research Institute Proprietary 
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-. .order/release line item number 
-- 4.14 Valid Documents List 

The Department of Analytical and Environmental Chemistry task order shall spec@ 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 m?intained on record in Division 01 Quality Assurance. 

Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-075 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Qualify Assurance Program Manual. 

Revised 4.1.1 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 , --- - 

" 
4 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051110-8 

Chain of Custody/Login Paperwork 



20Qd-l 
SAMPLE LISTKHAIN OF CUSTODY Reqyested Turnaround: 

\ A  2 Weeks Southwest Research Institute 
Chemistry and Chemical Engineering Division 

6220 Culebra Road 
San Antonio, Texas 78238-51 66 

Client Purchase Order/Other ID Site/Zone ID 

. 0 6 o 0 2 . 0 1  .322,  L Z O  

Y ,  

I 3 Weeks 
I Other: Y 

tu@ Dl-L&L,Y 
A 

SwRl Contact \ 

R% 
REMARKS 

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

d = NaOH to pH >12 
e = Cool (4"Ck2"C) 
f = Other (specify) 

c = l+SO, to pH <2 

z u  
Anal ses 

_i Sample ID 

N a u . 3 . 0 4  
5oI-A- I50-c- ce' 

J. 
A // Afll 

t 
1 
Time 

l2lm 

Time 

ZlXp 
Time 

Matrix Types: 
A - Air 
B - Biota 

E - EmissionlStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W -Water 

D - Dust 

Sample Types 
D - DuDlicate 

Relinqui ntlsignature) SwRl Project#: 

Received bv SwRl Lab: 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

Rennqulshed bf (PrintlSignature) Date 

Received by (PrintlSignature) Date 

Relinquished by (PrintlSignature) Date 

Time I 
Samples Disposed: V 
Date I Time )Ir WP - Wipe 

Temp: n-0- Therm#: 62/7 

I - 
Samples Disposed by: (u x? 



SAMPLE LOG-IN SHEET 010023 
Lab Name 

Page 1 of 1 

Log-in Date 
11/10/2005 

Southwest Research Institute 
Received By (Print Name) 

Received By (Signature) 

Case Number 

DINO ROMAN 

~ ~ 

Sample Delivery Group NO 

Remarks 
Condition of Sample 

Shipment etc 
Corresponding 

EPA Sample # Sample Tag # Assigned Lab # 

Sol-A- 150 " C -  None 269745 Intact 
Nov. 3 ,  05 

Sol-A- 18 0 O C- 269746 Intact 
Nov. 4 ,  05 

CNWRA 
Remarks 06002.01.322 

Intact/Bro e en t@F en 
I 

2 

3 

I 

5 

6 

7 

8 

9 

I O  

I I  

12 

Custody Seal(s) 

Custody Seal Nos 

-Absent * 

Present- 

Airbill/Sticker 
-Absent * 

Chain-of Custody Records 

Traffic Reports 
or Packing Lists 
Airbill 

Airbill No HAND DELIVERED 

Present- Sample Tags 

Sample Tag Numbers 

Custody 

m r o k e n * /  Sample Condition 

Cooler Temperature 

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

Date Receiced at Lab 

22. oc 

@NO* 

11/10/2005 

14: 00: 00 Time Received 

Sample Transfer 

Fraction 

Area # 

ccys 7- 
BY 
DINO ROMAN 

On 
11/10/2005 

* Contact SMO and attach record of resolution 

Sample Receipt (28264) Logbook No 

Logbook Page No i/; 6 17 

FORM DC- 1 OLM04.2 



010024 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051 110-8 

Copies of Login Book 



Sample Login Book 
Nov 10,2005 

269746 I SoCA-180°C- Nov. 4, 05 

010025 

Liquid 

SwRl Login Area 
Division 1 

269749 

269750 

Sample Receipt: 28264 
VTSR Date: Nov 10,2005 

107752-01-01BE Water 

107752-01-01TOX Oil 

Project: 06002.01.322 
VTSR Time: 14:OO:OO 

I 269755 I 0511090703 

Client: Div. 20 
Manager: SPIES, RADONNA 

Aqueous 

269759 1- 

Sample Receipt: 28265 Project: 05371.55.00X Client: Bechtel Jacobs C I 

0511081521 Aqueous 

0511081344 Aqueous 

I VTSR Date: Nov 10,2005 VTSR Time: 14:15:00 Manager: DAMMANN, MIKE I 

Sample Receipt: 28266 Project: 101 92.02.1 OX Client: Lynx, LTD. I VTSR Date: Nov 10,2005 VTSR Time: 15:45:00 Manager: SUN, GANG 

I 269752 I 051 1081059 I Aqueous 

I 269753 1 0511081311 I Aqueous 

I 269754 I 0511090701 I Aqueous 

Sample Receipt: 28267 Project: 101 92.03.1 OX Client: Lynx, LTD. I VTSR Date: Nov 10,2005 VTSR Time: 15:45:00 Manager: SUN, GANG 

I 269757 I 0511080843 1 Aqueous 

I 269758 I 0511081057 1 Aqueous 

Number of samples for today: 29 Number of Containers for today: 31 

: 
Version (12/25/2005) E Printed: Feb 6 2006 12:48PM 

Page Number: 5617 (section 2 of 2) 



010026 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051 110-8 

RAW DATA 



ALS PREPARATORY LABORATORY DIGESTION 
E8T RESEARCH INSTITUTE 

@AN MOFJIO, TEXAS- 78228 61 213, 
/ 

BOOK / PAGE: 

NO(S):,D6oOZ .d i .  

Ve-Fwion-Tdlon-Rock-OTHE 
: Water__sOil-~~-S~d-Lquid 

ERNAL STD: Sc 0 0 10 PPM-SOURC 

Sample Identification I I df (WT(g) lI.V.(ml) 
I I I 

VOuL ICAL-1 SpeH5288 exp. 06/06 
PBW&LCSW are prepared as 1 Omls 1 %HN03 / 5% HCL 

’ 

PREPARED BY: DATE: ) ~ t ~ ~ [ d ~ -  ‘ , 

REVIEWED BY: DATE: \\ Ib 6 
DISPOSAL INT/DATE/lOC: 

FRM-191 (Rev 4/Jan 05) 



BOOW PAGE 

MAINTENAMCE: 

Cleaned Torch: - YES 
Changed Pump Tubing: -- YES 
cfeaned optics: - YES 
Polished Optics: - YES 

OTHER: 

I 
D 
II 
il 

D 

1 
m 

San Antonio, Texas 78228 

SPECTRO ICP DAILY LOG 

DATE l ~ - ~ ~ - ~ y  

010028 

POWER: 1- FLOWS: 

Mass Flow Controlle 

COMMENTS: 

FRA1.285 (Rev 1 /Apr 03) 
P a g e l d 2  



ICP Calibration Blank/lCB/CCB Solution 

A ID: BLK- 65H3'  010029 
Date Prepared: 'a - 31- Prepared By: 

Make up as needed in 1000ml volumetric flask. 
Added / 10mfHN03 lNORG#: cS z a  
Added 1 50 ml HCL INORG #: $ 3  3 cf 
Added 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: S-i-eL INORG #: 913 s' / 

IC P Ca I i brat io n B la n M C  B/CC B So I ut ion 

Prepared By: e- =s=- 
ID: BLK- oFCCO) 

/ Date Prepared: / 0 - S = 5 

Make up as needed in lOOOml volumetric flask. 

Added / 10 ml HN03 INORG #: 5 57-\ 

Added 1 50mlHCL lNORG#: 5 3 7 4  
Added 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: 5- I -3 c INORG #: S 13 5- 1 

ICP Calibration Blank/lCB/CCB Solution 

4 1 - 1 -o\ - ID: BLK- O S I O  g- 
Date Prepared: 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #:S-dS"\ 

Prepared By: 1 

/ Added / 50mlHCL lNORG#: 5 7  ?ti 
Added ,/I 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: s - 1  -L) b INORG #: s' 1 =h 

ICP Calibration BlanMCBICCB Solution 
ID: BLK- O s - L t  I 
Date Prepared: I I -  ti -5- Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 1/ 10 ml HN03 INORG #: 54 -4  
Added d 50mlHCL lNORG#: I 
Added 7 1OOOul of lOOOOppm Sc7N;RG. VENT. ) EXP. Date: f-b 6 INORG #: PI 7s- 

FRM-296 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 

0‘10030 
ccv- 0 5 L O \  

Date Prepared: I I - I  -c, c Prepared By: 

HN03 INORG #: 5-4- ‘T) HCI INORG #: 5-3 3 ’? 

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

I 

7 

Expiration Date: 7 -Xo -O ’ 

FRM-297 
(Rev O/May 02) 



ICP Calibration Standards A 010031 
Date Prepared: 1 I -  I --ob’ Prepared By: d-- 
HN03 INORG #: 54S\ HCI INORG #: 5 3 5 5 

Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

FRM-299 
(Rev O/May 02) 



DIV. 20 

Project No. 06002.01.322 
TO#051110-8 

Isy -4 
150 U 

~- 

15500 

0.300 79 20857863 79.2 
0.300 8.176591716 8.18 

0.300 14761 16792 14800 
0.300 24226.41 164 24200 
0.300 15546.72326 15500 

0.300 251 54.29443 25200 
0.300 21346.32767 21300 

-- ~ -pp 

mg/L , 

1 150 
1 150 
1 150 
1 150 
1 150 
1 150 
1 150 
1 150 
1 150 
1 150 
1 150 
1 150 

uglm I Date Time 
0.158417157 11/15/05 500 PM 
0.016353183 11/15/05 500 PM 
20.18382975 11/15/05 501 PM 
20.38875051 11/15/05 501 PM 
45.81821686 11/15/05 504 PM 
29.52233585 11/15/05 504 PM 
48.45282328 11/15/05 506 PM 
31.09344651 1111 5/05 506 PM 
67.51 385348 1111 5/05 508 PM 
50.30858887 1 111 5/05 5:08 PM 
42.69265534 1111 5/05 5:11 PM 
28.13568504 1 1 / I  5/05 5: 1 1 PM 



0 200.7 TAP No. 01-0406-028 Rev2Ma1-02 

B 6 0 1 0 B  TAP No. 01-0406-130 Rev3/MarOS 

0 Other 

QC STD. ID's 

ICSA 
ICSABOrw I 

ID's 
StdO OSLC)\ 

'3 3 

INSTRUMENT: s , B ~ , -  FILENAME: US I (3% --+ b 

File converted to wsl? 



VOLUTION by Micro-Active Australia P t y  Ltd 4:35:58 PM Novemtjer 15, 2005 010034 
eep last result visible enabled ... 
tarting run ... 
reatins high priority queue entries ... 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : BLK-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 4:31:10 PM November 15, 2005 

K-766 Na585 Sc361 
# 1  8.5 57.5 3933. 0 
# 2  15.5 67.5 3853. 0 

ean 12.0 62. 5 3513.0 
D 4. '3 7.1 28' 3 
RSD 41.2 11.5 8.7 

NTENSITIES 
dentity 1 : ELK-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 4:31:10 PM November 15, 2005 

K-766 Na589 Sc3E;l 
# 1  0.0 0.0 3933. 0 
# 2  0.0 0.0 3893. 0 

ean 0.0 0.0 3913. 0 
D 0.0 0.0 28. 3 
RSD 41.9 12.0 6). 7 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-STDl-SC Identity 2 : 'Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 4:34:02 PM November 15, 2005 

K-766 Na585 
# 1  3630. S 19534.0 
# 2  3582.5 15755.0 

ean 3606.5 15844.5 
D 33.9 126.6 
RSD 0.9 0. 6 

NTENSITIES 
dentity 1 : CLP-STPl-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 4:34:02 PM November 15, 2005 

K-766 Na589 
# 1  0.5 5.2 
# 2  0.9 5 . 2  

earl 0.9 5.2 
D 0.0 0.0 
RSD 0.3 0.0 



010035 
VClLUTION by Micro-Active Austr-alia F t v  L t d  4:43:58 PM November 15, 264645 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-_CCV--SC Identity 2 : T y p e  : CV 
eight : 1.0000 Volume : 1.00 Printed : 4:S6:54 PM November 15, 2085 

K-766 Na589 5; c 52361 
# 1  1483.8 12271.5 3956. 0 3956.0 
# 2  1463.0 12155.5 3915. 0 5915.0 

ean 1473.0 12213.5 3935.5 3935.5 
D 14.1 82.0 29. 8 25.0 
RSD 1.0 0.7 0.7 0.7 

PPARENT CONCENTRATIONS 
dentity 1 : CLP-CCV-5C Identity 2 : Type : CV 
eight : 1.0000 Volume : 1.08 Printed : 4:36:54 PM November 15, 20645 

K-766 Na5H3 SC Sc361 
P Pm PPM P Pm 

# 1  19.8847 25.9857 3956.000 H 101.1006 
# 2  15.8215 30.0174 3915.000 H 100.0512 

ean 19.8531 30.0035 3935.500 H 100.5759 
D 0.8447 0.0196 26.991 0.7420 
RSD 0.2253 0.0654 0.737 0.7378 

hecking calibration verification ... 
dentity 1 : CLP-CCV-SC Identity 2 : 
epor t name Low limit Value High limit 
766 18' 000 19. a53 22.000 
a589 27.000 30.004 33.000 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : Calibration blank Identity 2 : Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 4:40:46 PM November 15, 2005 

K-766 Na589 5; C Sc361 
# 1  10.5 59.5 4023.5 4023.5 
# 2  23. 5 50. 5 3854.5 3894.5 

ean 17.0 55.0 3959. 0 3559.0 
D 9.2 6.4 91.2 91.2 
RSD 54.1 11.6 2. 3 2.3 

PPARENT CONCENTRATIONS 
dentity 1 : Calibration blank Identity 2 : Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 4:40:46 PM November 15, 2005 

K-766 Na589 5 C Sc361 
P Pm P Pm PPm 

# 1 L -0.0244 L -0.0115 4023.500 H 102.8283 
# 2  64.1587 L -0.0292 3894.500 55.5265 

ean 0.0671 L -0.0204 3555. Ql00 H 101.1774 
D 0.1295 0.0125 91.217 2.3347 
RSD 192.9141 61.4713 2. 3644 2.3075 

hecking calibration blank . . . 
dentity 1 : Calibiaticlri h l a n k  Identity 2 : _ . - = .  



r t . c * L  c A i a i l l C  U L , L , L .  w Y IL .L  

766 8.100 ~1.06:7 
a539 @. 050 -0. 02t3 

010036 c361 0.000 101. 17'7 

3OLUTION b y  Micro-Active Australia P t y  Ltd 4:45:34 PM November 15, 2085 
NACKGROUND CORRECTED INTENSITIES 

dentity 1 : CHI Identity 2 : Type : CV 
'eight : 1.0000 Volume : 1.00 Printed : 4:43:38 PM November 15, 2085 

K-766 Ma589 SC Sc361 
# 1  23.5 40.5 3559.5 3555.5 
# 2  12.5 39.5 35113.5 3510.5 

ean 18.0 35.5 3535. 0 3535.0 
'D 7.8 1.4 34.6 34.6 
RSD 43.2 3.6 a. 9 0.5 

PPARENT CONCENTRATIONS 
dentity 1 : CRI Identity 2 : Type ': CV 
'eight : 1.0000 Volume : 1.00 Printed : 4:43:38 PM November 15, 2005 

K-766 Na599 5 C Sc361 
PPm P Pm P Pm 

# 1  0.1534 L -0.055a 3555.500 H 101.1902 
# 2  0.0069 L -0.0555 3910.500 95.9360 

lean 0.0802 L -0.0577 3935.Q00 H 100.5631 
: D 0.1036 0.0026 34.648 0.8868 
,RSD 129.1744 4.5661 0.081 0.8819 

:hecking calibration verification ... 
dent i 
:eport name 
: 766 
la589 -0.0513 1.100 Failed 

dentity 1 : ICSA Identity 2 : Type : INTHF' 
'eight : 1.0000 Volume : 1.00 Printed : 4:46:32 PM November 15, 2005 

K-766 Na589 I; C Sc361 
# 1  24.5 82.5 3821.0 3821.0 
# 2  22.5 95.5 378fS. 0 3785.0 

ean 23. 5 99.0 380:3.0 3805.0 
ID 1.4 5.2 2f5. 5 25.5 
,RSD 6.0 10.3 0. 7 0.7 

.PPARENT CONCENTRATIONS 
dentity 1 : ICSA Identity 2 : Type : INTRF 
'eight : 1.0000 Volume : 1.00 Printed : 4:46:32 PM November 15, 2005 

K-766 Na589 5 C Sc361 
P Pm P Pm PPm 

# 1  0.1785 0.0546 3821. (300 57.6453 
# 2  0.1539 0.0500 3785.1300 56.7238 

lean 0.1664 0.0723 3903.1300 97. ia45 
:D 0.0177 0.0250 25.456 0.6515 
lRSD 10.6222 34.6003 0.669 0.6704 

LACKGROUND CORRECTED INTENSITIES 
dentity 1 : ICSAB Identity 2 : Type : ICSAB 
leight : 1.0000 Volume : 1.00 Printed : 4:49:24 PM November 15, 2005 



~ ~~ 

I \ - /  Ul.' I t a a u - '  - c r  &'L dU.& 

# 1  28.0 71.0 3778. 0 3778.0 
# 2  40.0 75.0 3742!. 8 3742.0 

ean 34.0 73.0 3768. 0 3760.0 
VOLUTION by Micro-Active Australia P t y  L t d  4:57:28 PM November 15, 2005 

25. 5 D a. s 2.8 - A .  -1 

RSD 25.0 3.9 Q). 7 0.7 
,-,c c 

PPARENT CONCENTRATIONS 
dentity 1 : ICSAB Identity 2 : Type : ICSAB 
eight : 1.0000 Volume : 1.00 Printed : 4:49:24 PM Novemher 15, 2005 

K-766 Na589 5; C 5~361 
P Pm P Pm P Pm 

# 1  8.2324 0.0274 3778. @I00 96.5447 
# 2  0.4077 0.0396 3742. Q10B 95.6232 

ean 0.3200 0.0335 3760. a08 96.0840 
D 0.1240 0.0086 25.456 0.6515 
RSD 38.7385 25.6482 0. Et77 0.6781 

hecking interference check standard ... 
dentity 1 : ICSAB Identity 2 : 
eport name Low limit Value High limit 

a589 0.000 0.05:J 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
eight : 1.0000 Volume : 1.00 Printed : 4:53:18 PM November 15, 2005 

I 766 0.000 @. 324) 

K-766 Na589 ci C Sc36l 
# 1  1514.0 12462.0 4000.0 4000.0 
# 2  1492.0 12264.0 3937.0 3937.0 

ean 1503.0 12363.0 5964. 5 3968.5 
D 15.6 140.0 44.5 44.5 
RSD 1.0 1.1 1.1 1.1 

PPARENT CONCENTRATIONS 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
eight : 1.0000 Volume : 1.00 Printed : 4:53:18 PM November 15, 2005 

K-766 Na589 5; C Sc361 
PPm P Pm P Pm 

# 1  20.0787 30.1209 4000. @)0Q H 102.2268 
# 2  20.1038 30.1166 3937.000 H 100.6143 

ean 20.0912 30.1188 3968.500 H 101.4205 
D 0.0177 0.0030 44. 548 1.1402 
RSD 0.0882 0.0100 1.1.23 1.1242 

hecking calibration verification ... 
dentity 1 : CLP.-CCV-SC Identity 2 : 
eport name Low limit Value High limit 
766 18.000 20. 091. 22.000 
a589 27.000 30. 119 33.000 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : Calibration blank Identity 2 : Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 4:57:10 PM November 15, 2005 

010037 

K-76€ Ma589 5; C Sc361 
5. a 55.0 3997. 5 3957.5 

. -  - - >  - .., r -?.. 1 r _ -  # 1  



I ean  11.5 84.5 3571.0 3571.0 
i D 5.2 14.8 3'7. 5 37.5 
LRSD 75.9 17.6 (a. 5 0.5 
:VOLUTION by M i c r o - A c t i v e  A u s t r a l i a  P t y  L t d  E t : @ l : E 1 8  PM November 15, 2@@5 

010038 

iPPARENT CONCENTRATIONS 
. d e n t i t y  1 : C a l i b r a t i o n  b l a n k  I d e n t i t y  2 : T y p e  : C B  
l e i q h t  : 1.00@0 Volume  : 1.00 P r i n t e d  : 4:57:10 PM November  15, 2005 

Sc361 
P Pm PPm P Pm 

1- K.-766 Na589 J C 

# 1 L -0.0971 0.0757 3997. 500 H 102.1628 
# 2  0.0800 0.0271 3944.1500 H 100.8062 

Lean L -0.0085 0.0514 3971.1300 H 1.01.4845 
:I! 0.1253 0.0344 37. 477 0.9592 
, R S D  1467.1354 66.8529 0. !344 0.5452 

i h e c k i n g  c a l i b r a t i o n  b l a n k  ... 
d e n t i t y  1 : C a l i b r a t i o n  b l a n k  I d e n t i t y  2 : 
:e p o r t name CRDL V a l u e  
: -. 766 0.100 -0.009 
la589 0.050 0.051 C o n t . a r n i n a t e d  
k361 0.000 101.485 
IACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : pbw-Ll5Hl I d e n t i t y  2 : T y p e  : SAMPLE 
' e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:@0:02 PM November  15, 5005 

K-766 Na589 SC Sc361 
# 1  15.0 8 3 . 5  3528. 5 3528.5 
# 2  28.0 54.5 3877. 5 3877.5 

e a n  23. 5 65.0 3903.0 3903.0 
D 6.4 20.5 36.1 36.1 
R S D  27. 1 29.7 63. 5 0.5 

PPARENT CONCENTRATIONS 
d e n t i t y  1 : pbw-L15H1 I d e n t i t y  2 : T y p e  : SAMPLE 
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:@10:02 PM November  15, 2005 

K-766 Na589 SC Sc361 
P Pm P Pm P Pm 

# 1  0.0946 0.0513 3928.500 H 100.3567 
# 2  0.2222 L -0.0186 3877.500 55.0914 

e a n  0.1584 0.0164 3503.000 55.7440 
D 0.0502 0.0455 36.862 0.5230 
R S D  56.9270 302.5216 0.924 0.9254 

ACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : lcsw-L15H1 I d e n t i t y  2 : T y p e  : SAMPLE 
e i q h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:01:46 PM November  15, 2005 

K-766 Ma589 S C  Sc361 
# 1  1508.0 8400.5 3986.5 3586.5 
# 2  1509.0 8363.5 3543. 5 3543.5 

e a n  1508.5 8382.0 3965.0 5965.0 
D 0.7 26.2 30.4 30.4 
R S D  8 .8  0.3 (2. 8 0. 8 

PPARENT CONCENTRATIONS 
. . -... - . - -..,... - 



K-766 Na585 SC Sc361 

PPm P P“ P Pm 010039 
VOLUTION by Micro-Active Australia Pty Ltd 5:88:32 PM November 15, 2305 

# 1  20. 8668 20.3227 3986.508 H 101.8812 
# 2  20.3005 20.4548 3943.500 H 100.7807 

ean 20.1838 20.3888 3965.00B H 101.3309 
D 0.1656 0.0534 30.406 0.7782 
RSD 0.8203 0.4582 0,767 0.7680 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 269745 Identity 2 : Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:04:54 PM November 15, 2005 

K.-766 Na589 5: c Sc361 
# 1  3414.0 12130.0 3576.5 3976.5 
# 2  5398.0 12066.0 3946. 5 3546.5 

earl 3406.0 12098.8 3561.. 5 3961.5 
D 11.3 45.3 21.2 21.2 
RSD 0.3 0.4 4). 5 0.5 

PPAHENT CONCENTRATIONS 
dentity 1 : 265745 Identity 2 : Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:04:56 PM November 15, 2005 

K-766 Na589 5; C Sc361 
P Pm PPm P Pm 

# 1  45.7521 29.4885 3976.508 H 101.6253 
# 2  45.8843 29.5562 3546.500 H 100.8574 

earl 45.8182 29.5223 3561.508 H 101.2414 
D 0.0535 0.0479 21.2!13 0.5430 
RSD 0.2040 0.1623 0. 535 0.5363 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 2697454 Identity 2 : Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:06:40 PM November 15, 2005 

K-766 Na589 5; C Sc361 
# 1  3647.0 12853.0 4885. 5 4005.5 
# 2  3619.0 12849.0 3587’. 5 3587.5 

ean 3633.0 12851.0 3596.5 3556.5 
D 19.8 2.8 12!* 7 12.7 
RSD 0.5 0.0 0.3 0.3 

PPARENT CONCENTRATIONS 
dentity 1 : 269745d Identity 2 : Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:06:40 PM November 15, 2005 

K-766 Na585 5; C Sc361 
P Pm P Pm P Pm 

# 1  48.5307 31.0275 4005.500 H 102.3675 
# 2  48.3750 31.1550 3587.500 H 101.9068 

ean 48.4528 31.0934 3996.500 H 102.1372 
D 0.1101 0.0526 12.7’28 0.3258 
RSIl 0.2273 0.2979 0. 318 0.3190 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 26’3,74536 Identity 2 : T v p r  : SAMPLE - - - _  . - .  - r ^i 7, -  C I S  I T  1 , -  C r - r  



K-766 Na589 I; C Sc361 

010040 # 1  5123.0 21061.5 405~1.5 4050.5 
# 2  5058.0 20881.5 4026. 5 4026.5 

YOLUTION b y  M i c r o - A c t i v e  A u s t r a l i a  Pi,-{ L t d  5:14:34 PM November 15, 2085 

l e a n  5110.5 20971.5 4038.5 4038.5 
; D 17.7 127.3 1'7. 8 17.0 
;RSD 0.3 0.6 ca. 4 0.4 

iPPARENT CONCENTRATIONS 
d e n t i t y  1 : 265745ds I d e n t i t y  2 : T y p e  : SAMPLE 
l e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:( i i8:22 PM November  15, 2005 

K-766 Na589 !< C Sc361 
P Pm P Pm P Pm 

# 1 H 67.4783 H 50.3752 4050.500 H 103.5193 
# 2 H 67.5454 H 50.2420 4826.500 H 102.5050 

l ean  H 67.5135 H 50.3086 46138.500 H 103.2122 
;D 0.0503 0.0542 16.971 0.4344 
,RSD 0.0745 0.1873 0.420 0.4208 

IACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : 269746 I d e n t i t y  2 : T y p e  : SAEPLE 
' e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:11:16 PM November  15, 2005 

K-766 Na589 5 c Sc361 
# 1  3185.0 11504.0 3560. 0 3560.0 
# 2  3160.8 11547.0 3558.0 3958.0 

e a n  3172.5 11525.5 3559.0 3555.0 
D 17.7 30. 4 i. 4 1.4 
R S D  0.6 0.3 63. 8 0.0 

PPARENT CONCENTRATIONS 
d e n t i t y  1 : 265746 I d e n t i t y  2 : T y p e  : SAHZPLE 
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:11:16 PM November 15, 2005 

K-766 Na589 5; C 5~361 
PPm P P" PPm 

# 1  42.8507 28.0758 3560.000 H 101.2030 
# 2  42.5346 28.1556 3958. C100 H 101.1518 

e a n  42.6927 28.1357 3559.800 H 101.1774 
D 0.2235 0.0847 1.414 0.0362 
R S D  0.5235 a. 3012 0. C136 0.0356 

ACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : C R I  I d e n t i t y  2 : T y p e  : CV 
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:14:22 PM November  15, 2005 

K-766 Na589 SC Sc361 
# 1  24. 5 82. 5 3567. 0 3967.0 
# 2  22.5 65.5 3895. 0 3895.0 

e a n  23. 5 74.0 3531.0 3531.0 
I) 1.4 12.0 50. 9 50.5 
R S D  6.0 16.2 I.. 3 1.3 

PPARENT CONCENTRATIONS 
d e n t i t y  1 : C R I  I d e n t i t y  2 : T y p e  : CV 
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:14:22 PM November  15, 2005 



# 2  0.1445 0.0082 3855. (300 55.5393 

VOLUTIClN by  M i c r a - A c t i v e  A u s t r a l i a  F t y  L t d  5:20:28 PM Noverntier I f ,  201j5 

e a n  QI. 1556 @. 0275 3331.63041 H 100.4687 
:I? 0.8151 8.0273 50.5312 1.3031 
H S D  9.7844 99.3043 1.35 1.2571 

h e c k i n g  c a l i b r a t i o n  v e r i f i c a t i o n  . . . 
d e n t i t y  1 : C R I  I d e n t i t y  2 : 
e p o r t  name Law l i m i t  
_. 766 
a585 1.100 F a i l e d  
ACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : I C S A  I d e n t i t y  2 : T y p e  : INTRF 
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:17:16 PM November  15, 2005 

K -766 Na589 c; c Sc36l 
# 1  31.5 78.5 3818. 5 3818.5 
# 2  18. 5 65. 5 3752.5 3752.5 

e a n  25.0 72.0 3805.5 3805.5 
D 9.2  9 . 2  18. 4 1 8 . 4  
RSD 36.8 12.8 63. 5 0 .5  

PPARENT CONCENTRATIONS 
d e n t i t y  1 : I C S A  I d e n t i t y  2 : T y p e  : INTRF 
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:17:16 PM November  15, 2005 

K--76G Na589 SC 5 ~ 3 6 1  
PPm PPM P Pm 

# 1  0.2772 0.0446 3818. 500 57.5813 
# 2  0.0965 0.0126 3752. 500 96.9158 

ean  0.1870 0.0286 3805.500 97.2485 

RSD 68.1686 79.0007 0.483 0.4835 
D 0.1275 0.0226 18. 385 0.4706 

ACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : I C S A E  I d e n t i t y  2 : T y p e  : I C S A B  
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:20:10 PM November 15, 2005 

K-766 Na583 5; c Sc361 
# 1  27.5 82.0 3773.0 3773.0 
# 2  29.5 116.0 3766. 0 3766.0 

e a n  28. 5 55.0 3769.5 3765.5 
D 1 . 4  24.0 4 .9  4.5 
R S D  5 .0  24. 3 0. 1 0 . 1  

PPARENT CONCENTRATIONS 
d e n t i t y  1 : I C S A B  I d e n t i t y  2 : T y p e  : ICSAB 
e i g h t  : 1.0000 Volume : 1.00 P r i n t e d  : 5:20:10 PM November 15, 2005 

K-766 Na589 5; c Sc361 
PPm P Pm PPm 

# 1  0.2258 0.0560 3773. Q100 96.4167 
# 2  0.2549 0.1441 3766. e100 96.2375 

010041 

e a n  0.2404 0.1000 3769. 500 96.3271 
D 0.0206 0.0623 4. 950 0.1267 
RSp 8.5688 62.2854 0.131 0.1315 



:hecking interference check standard . . .  
dentity 1 : ICSAB Identity 2 : 
:eport name Low limit Value High limit 010042 
:VOLUTION by Micro-Active Australia P t y  Ltd ?1:28:0Eu PM Nri~er~~ter 15, 2805 

0.000 0. 24c3 0*800 &4i$&( : -. . 766 
la585 0.000 0.10E3 0.000 
;ACKGRCiUND CORRECTED INTENSITIES \ 
dentity 1 : CLP--CCV--SC: Idmtity 2 : Type : CQ 
'eight : 1.61000 Volume : 1.00 Printed : 5:24:02 PM November 15, 20~85 

K-766 Na589 I3 c Sc36l 
# 1  1501.0 12366.5 4008. e 4808. 0 
# 2  1501.0 12246.5 356:7. 0 3967.0 

ean 1501.0 12306.5 398:7, 5 3587.5 
; D 0 .0  84 .5  29. 0 2s. 0 
,RSD 0.0  0.7 (3. 7 0.7 

PPARENT CONCENTHATIONS 
dentity 1 : CLP-CCV--T;C Identity 2 : Type : CV 
'eight : 1.@@@0 Volume : 1.00 Printed : 5:i:4:02 PM November 15, 20a5 

K-766 Na589 :; c Sc361 
PPm P P" PPm 

# 1  15.8648 25.8289 4008. (300 H 102.4315 
# 2  20.0718 29,8448 3967. (300 H 101.3821 

lean 15.9683 29.8365 3987.500 H 101.9068 
ID 0.1464 0,0113 28. (351 0.7420 
.RSD 0.7330 0.0378 0. ?27 0.7282 

hecking calibration verification ... 
dentity 1 : CLP-CCV-sC Identity 2 2 

eport name Low limit Value High limit 
__  766 18.000 15.968 22.000 
a585 27. @00 29. 83? 33.000 
ACKGROUND CORRECTED INTENSITIES 
dentity 1 : Calibration blank Identity 2 : Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 5:27:56 PM November 15, 2005 

K-766 Ha589 s C Sc361 
# 1  34.5 107.0 4061,. 5 4061.5 
# 2  30.5 80.0 4025. 5 4025.5 

ean 32.5 93.5 4043. 5 4043.5 
25.5 D 2 . 8  15. 1 -3 .  5 

RSD 8.7  20.4 61. 6 0.6 
* jc-  

PPARENT CONCENTRATIONS 
dentity 1 : Calibration blank Identity 2 : Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 5:27:56 PM November 15, 2005 

K -766 Na58'3 c;c SC361 
PPm PP" PPm 

# 1  0.2503 0.1008 4061.500 H 103.8005 
# 2  0. 2412 0.0375 4025.500 H 102.8794 

\ 

ean 0.2657 0.0694 4843.500 H 103.3402 
D 8.0347 0.0445 25.456 0.6515 
RSD 13.0556 64.1218 0. E;30 0.6305 



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

- . 

: d e n t i t y  1 : Calibration blank 1 d e n t . i t ~  2 : 
i e p o r t  name CRDL V a l u e  
' id 766 8 . 1 0 0  0.261; C o n t a m i n a t e d  
l a589  0.050 0.86 '3  C o n t a m i n a t e d  
:VULUTION by M i c r o - A c t i v e  A u s t r a l i a  P t y  L t d  5 : 3 8 : 3 0  PM Ncveri~ter  15,  2@@5 

010043 
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Work continued from Page 
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DATE WITNESS 

Work continued to Page 
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DATE 
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U = Undetected 
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U = Undetected 



Schedule File: C:\Pea kNet\schedule\l5novO5.SCH 

Line 

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

Sam& 

ICV 
ICB 
269745 
BLK 
BLK 
ccv 
CCB 
269745 DFlOOO 
269746 DF1000 
269745D DF1000 
2697458 DFlOOO 
ccv 
CCB 

Samgk Type L g e l  

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

Default Method Path: CJPEAKNEnMETHOD 
Default Data Path: C:\PEAKNEnDATA\O51115 
Comment: 
DIV20 TO#051110-8 06002.01.31 1 

* ELUANT- 17.1 US 

ICV Sources: 
1) SPEX LOT#28-164AS (INORG#5271) 

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 l l4mg/L 
2) 114-01-IC5 

- Method 

anions051 007.met 
anions051 007.met 
anions051 007.met 
anions051 007.met 
anions051007.met 
anions051 007.met 
anions051 007.met 
anions051 OO7.met 
anions051 007.met 
anions051007.met 
anions051 007.met 
anions051 007.met 
anions051 007.met 

051 11 5-001 .dxd 
051 11 5-002.dxd 
051 115 003.dxd 
051 115-004.dxd 
051 1 151005.dxd 
051 1 15 OO6.dxd 
051 11 5-007.dxd 
051 1151008.dxd 
051 11 5 OO9.dxd 
051 1 15-01 O.dxd 
051 1 15-01 1 .dxd 
051115-012.dxd 
051115~013.dxd 

$oos* 1 

1 
20 
1 
1000 
1000 
1000 
1000 
20 
1 

PeakNet 5.1 Page 1 of 1 1 1 /23/05 12:04:46 PM 



Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : 1 
Data File Name : c:\peaknet\data\051115\051115~001.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\15nov05.sch 

Date Time Collected : 1 111 5/05 10:56: 10 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

010049 

Pk. Ret Time Component Name 
Num 

1 2.96 FLUORIDE 
2 4.21 CHLORIDE 

4 6.37 BROMIDE 
3 5.06 NITRITE-N 

5 7.45 NITRATE-N 
6 9.64 PHOSPHATE-P 
7 11.62 SULFATE 

Peak Information : All Components 

Concentration 
(PPm) 

100.407 
206.066 J 
110.351 
404.921 
90.565 J 

191.651 J 

403.813 / 

Height Area BI. 
Code 

166701 
201 638 
176759 
1 10933 
109883 
60918 
97034 

1231378 2 
1681286 2 
1963995 2 
1388755 2 
1767059 2 
1324142 2 
2308254 2 

%Delta 

~~~~~ ~~~ 

-1.44 
-1.86 
-2.25 
-2.30 
-0.40 
-1.87 
-3.14 

0.00 
---total( s)--- 

1507.774 1 1664869 

ICV 
30.07 

25.0 - 

20.0 7 

1 5 0 -  
u) 
1 

10.0 ' 

5.0 

0 

0 2.00 

2.96 

4.00 

5.06 

11.62 

6 00 8 00 10 00 12100 14 00 
Minutes 

: PeakNet 5 .1  Page I of 1 Current Date : 11/15/05 
Current Time : I1:12:5 



Sample Name : ICB 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\051115\051115~002.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\15nov05.~ch 

Date Time Collected : 11/15/05 11 :12:59 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 010050 

Pk. Ret Time Component Name 
Num 

- ~- 

1 4.24 CHLORIDE 
1 4.24 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

0.028 / 73 503 1 -1.24 
0.028 73 503 1 -1.24 

0.00 
---to ta I ( s )--- 

0.055 1005 

ICB 
30.0; 

25.0- 

20.0+ 

10.0$ 

0 ’ -  ~- 2 -~ 00 4 00 6 00 8 00 10 00- 12 00 14 00 
Minutes 

: P e r n e t  5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 11:29:3 



Sample Name : 269745 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : c:\peaknet\data\051115\051115~003.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\15nov05.sch 

Date Time Collected : 11/15/05 11:29:43 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 010051 

I Peak Information : All Components 

Pk. Ret Time Component Name 
~ Num 

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

2.78 FLUORIDE 1 13.461 1 184456 15875693 2 
CHLORIDE 

BROMIDE 

~ 3-- 

NITRITE-N 

4 8.13 NITRATE-N 197293.473 8663050 344644047 2 
7 9.74 PHOSPHATE-P -37331 5 245 1581 3976 1020377877 2 

SULFATE 

Concentration Height Area BI. 
(PPW Code 

%Delta 

~~~~~ - 

-7.22 

8.69 
-0.78 

---total( s)--- 
0.00 -175908.31 1 1380897617 

269745 
30.0: 

t 

25.0; 

20 0 

15 0 
'0, 

i 
10 01 

: PeakNet 5 . 1  Page 1 of 1 Current Date : 11/15/05 
Current Time : 11:46:3 



Sample Name : BLK 
Dilution Factor : 1 .OO 
Injection Number : 4 
Data File Name : c:\peaknet\data\051115\051115~004.DXD 
Method File Name : c:\peaknet\method\anions051007.met 

Date Time Collected : 1 1/15/05 1 151 :32 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Schedule File Name : c:\peaknet\schedule\15nov05.sch 010052 
Peak Information : All Components I 

Pk. Ret Time Component Name 
Num 

~~ ~~ ~~~~ ~ ~ - 

1 4.21 CHLORIDE 
1 4.21 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.64 NITRATE-N 
3 9.77 PHOSPHATE-P 

SULFATE 

Concentration Height Area BI. %Delta 
(PPm) Code 

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

0.044 375 2893 1 -1.86 
0.044 375 2893 I -1.86 

0.140 2204 40172 1 2.09 
0.071 1 76 4180 1 -0.51 

---total(s)--- 
0.00 0.299 501 38 

BLK 
30.0; 

25.04 

20.01 

10.0 ! 

: PeakNet 5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 12:08:0 



Sample Name : BLK 
Dilution Factor : 1 .OO 
Injection Number : 5 
Data File Name : c:\peaknet\data\051115\051115~005.DXD 
Method File Name : c:\peaknet\method\anions051007.met 

Date Time Collected : 11/15/05 12:08:13 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\l5nov05.~ch 010053 

Pk. Ret Time Component Name 
Num 

1 
1 

~~~~ ~ 

4.22 CHLORIDE 
4.22 CHLORIDE 

NITRITE-N 
BROMIDE 
N ITRATE-N 
PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

0.028 
0.028 

_ _  

-1.55 
-1.55 

0.00 
---total( s)--- 

0.057 1233 

BLK 
30.0 7 

20.0 t 

10.0. 

-_i +--- - +- - -, -~ - _ ~  ~___ - 
o ' r  2 00 4 00 6.00 8 00 10 00 12+00 14 00 

Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 12:24:4 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 6 
Data File Name : c:\peaknet\data\051115\051115~006.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\15nov05.sch 

Date Time Collected : 11/15/05 12:24:55 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN~Y018097 AG14-#019940 
System Operator : RSPIES 

010054 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

1 2.97 FLUORIDE 
2 4.22 CHLORIDE 

4 6.40 BROMIDE 
3 5.08 NITRITE-N 

5 7.48 NITRATE-N 
6 9.68 PHOSPHATE-P 
7 11.68 SULFATE 

100.165 171820 
204.749 ' 195972 
109.512 168219 
400.664 102163 
89.725 100902 
191.162 52759 
397.692 78264 

Area BI. 
Code 

-~ ~ ~ 

1228206 1 
1669588 2 
1948677 2 
1372695 2 
1749356 2 
1320508 2 
2269342 2 

%Delta 

__ 

-1 .oo 
-1.55 
-1.99 
-1.89 
-0.04 
-1.46 
-2.69 

0.00 
---total(s)--- 
1493.667 1 1558372 

ccv 
30.0~ 

25.04 

i- - + * _ ~ _ ~ ~ _ ~  
0 2 00 4 00 6 00 8 00 10 00 12 00 14 00 

Minutes 

: PeakNet 5.1 Page I of 1 Current Date : 11/15/05 
Current Time : 12:41:3 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : c:\peaknet\data\051115\051115~007.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\I5nov05.~ch 

Date Time Collected : 1111 5/05 12:41:38 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI8097 AG14-#019940 
System Operator : RSPIES 

010055 

Pk. Ret Time Component Name 
Num 

- - - - -  - 

1 4.21 CHLORIDE 
1 4.21 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

- - - -  - 

0.033/ 168 1272 1 -1.86 
0.033 168 1272 1 -1.86 

0.00 
---total( s)--- 

0.066 2545 

CCB 
30.07 

25.0 1 
t 

20.0- 

15.0 - 
Y 

10.0- 

5.0- 
I 4.21 
1 

-t- -~ ~ _-_ _ -  + - -  L_- -- 
0 2 00 4 00 6 00 8 00- l o  00 12+00 --- 14 00 

Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 1 1 / I  5/05 
Current Time : 12:58:1 



Sample Name : 269745 DFIOOO 
Dilution Factor : 1000.00 
Injection Number : 8 
Data File Name : c:\peaknet\data\0511 IS051 115-008.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\l5nov05.~ch 

Date Time Collected : 1 111 5/05 1 :40:36 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : RSPIES 

010056 

Pk. Ret Time Component Name 
Num 

1 4.22 CHLORIDE 
1 4.22 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.37 NITRATE-N 
3 9.72 PHOSPHATE-P 

SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

- -~ - -  

1877.724 32621 284231 1 -1.55 
1877.724 32621 284231 1 -1.55 

15354.955/ 404894 
1974.945 ,/ 9699 

7045711 2 
254776 2 

-1.47 
-1.05 

0.00 
---total( s)--- 

21085.348 7868949 

30.0- 

25.01 

20.0 

15.01 

I '", 

lO.0-c 

269745 DFIOOO 

5.0 
4.22 

, 
I 

9.72 

--- I_ ~ _ ~ - _ _ _ _ ~ _ - _  -* ~ - -  - --i 
0 2 00 4 00 6 00 8.00 I O  00 12 00 14 00 

Minutes 

: PealcNet 5.1 Page 1 of 1 Current Date : 1 1 /I 5/05 
Current Time : 13:57:1 



Sample Name : 269746 DFIOOO 
Dilution Factor : 1000.00 
Injection Number : 9 
Data File Name : c:\peaknet\data\051115\051115~009.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\l5nov05.~ch 

Date Time Collected : 11/15/05 1:57:19 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 010057 

Pk. Ret Time Component Name 
Num 

~~ ~ ~~ ~ 

1 4.21 CHLORIDE 
1 4.21 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.37 NITRATE-N 
3 9.69 PHOSPHATE-P 

SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

~~~ ~ ~~~~ ~ ~~~~~ ~ 

2178.174 J 38079 38079 331001 1 -1.86 
2 1 78.1 74 331001 1 -1.86 

141 18.439$/ 370338 6387439 2 -1.47 
1736.456 851 5 223050 2 -1.32 

./ 

0.00 
---total( s)--- 
2021 1.243 7272491 

30 0- 

1 

20 2501 0- 

I 

t 
15 O t  

’”, 1 

10.0 

1 
5 0- 

T 
O +  

0 2.00 . 

4.21 

I 
1 1  

269746 DFIOOO 

I 
i i  
I 1  

9.69 

~ 

4 00 6 00 800 1000- 12.00 14 00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 14:13:5 



Sample Name : 269745D DFIOOO 
Dilution Factor : 1000.00 
Injection Number : 10 
Data File Name : c:\peaknet\data\051115\051115~010.DXD 
Method File Name : c:\peaknet\method\anions051007.met 

Date Time Collected : 11/15/05 2:46:38 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\l5nov05.~ch 010058 

Pk. Ret Time Component Name 
Num 

1 4.20 CHLORIDE 
1 4.20 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.33 NITRATE-N 
3 9.70 PHOSPHATE-P 

SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

1809.623 J 31254 
1809.623 31 254 

14873.636 $ 395438 
191 3.832 9490 

Area BI. %Delta 
Code 

~~ 

273658 1 -2.18 
273658 1 -2.18 

6788840 2 -2.01 
246637 2 -1.19 

---total(s)--- 
0.00 20406.713 7582792 

30.01 
t 

I 
25.0 4 

269745D DFIOOO 

I 
20 0 

1501 
2 

10.0 + 

I 

5.0 - 

"-- 

4.20 

--- - - - _  ~ -~ ~- -, - 
0 2 00 4 00 6 00 a 00 1000 12 00 14 00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 15:03:1 



Sample Name : 2697458 DFIOOO 
Dilution Factor : 1000.00 
Injection Number : 11 
Data File Name : c:\peaknet\data\051115\051115~011.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\15nov05.sch 

Date Time Collected : 11/15/05 3:03:23 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

010059 

Pk. Ret Time Component Name 
Nurn 

~~ ~ - ~~~ 

1 2.96 FLUORIDE 
2 4.21 CHLORIDE 

4 6.40 BROMIDE 
3 5.06 NITRITE-N 

5 7.32 NITRATE-N 
6 9.70 PHOSPHATE-P 
7 11.73 SULFATE 

Peak Information : All Components 

~~~ 

Concentration 
(PPm) 

Height 

947.720 
3873.875 J 
1 094.769 
4057.535 

15698.253J 
3869.582 1/ 
4074.055 / 

29303 
68455 
30092 
18341 

41 8075 
19606 
14253 

Area BI. 
Code 

~ . .~ ~ 

211829 1 
598779 2 
364955 2 
256758 2 

7229237 2 
510392 2 
429253 2 

%Delta 

._ . ~ 

-1.44 
-1.86 
-2.25 
-1.89 
-2.18 
-1.19 
-2.25 

0.00 
---total( s)--- 

33615.789 9601 203 

2697458 DFIOOO 
30.0 1 

25.0; 

20.04 

t 
15.01 I 

'", 

10.0- 4.21 
I 

I I  

' I  

: P e a e t  5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 15:19:5 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 12 
Data File Name : c:\peaknet\data\051115\051115~012.DXD 
Method File Name : c:\peaknet\method\anions051007.met 

Date Time Collected : 11/15/05 3:20:07 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\15nov05.sch 
010060 

Pk. Ret Time Component Name 
Num 

. 

1 2.97 FLUORIDE 
2 4.22 CHLORIDE 

4 6.38 BROMIDE 
3 5.08 NITRITE-N 

5 7.48 NITRATE-N 
6 9.69 PHOSPHATE-P 
7 11.72 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

_ _  

99.773 168898 
203.303 d 192460 
109.246 167788 
399.459 101460 
89.487d 101 905 

190.834J 531 90 
396.176 -/ 78903 

Area BI. 
Code 

%Delta 

1223088 2 
1656757 2 
1943826 2 
1368157 2 
1744360 2 
1318068 2 
2259732 2 

-1 .oo 
-1 55 
-1.99 
-2.10 
-0.04 
-1.32 
-2.36 

---total( s)--- 
0.00 1488.278 11 51 3987 

ccv 
30.07 

25.0 

4.22 t 
1 

12roo- ~ ~--- 14 00 
-------+- ~ - +_-_- - - 

0 2.00 4 00 6 00 8 00 I O  00 
Minutes 

PealcNet 5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 15:36:4 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 13 
Data File Name : c:\peaknet\data\051115\051115~013.DXD 
Method File Name : c:\peaknet\method\anions051007.met 
Schedule File Name : c:\peaknet\schedule\15nov05.sch 

Date Time Collected : 11/15/05 3:36:50 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

010061 

Pk. Ret Time Component Name 
Num 

~ ~- - 

1 4.22 CHLORIDE 
1 422 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

0.034 J 205 
0.034 205 

1401 1 
1401 1 

-1.55 
-1 55 

0.00 
--total(s)- 

0.067 2803 

CCB 
30.07 

25.0- 

20.01 

10.0 - 

I 
5.0+ 

4.22 i I 

- /- o--- - - ~ -  

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

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 11/15/05 
Current Time : 15:53:2 



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

2x1 06~  m 
3 

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

3.879166e-006*Resp+O.09377 
- 

1X106~ 

I 
I 

5x106! Ti 

c 

4x1 061 

2x1 05- 

a 3x106: 

0 

0 

3 

2x1 061 

I L! 
1x1061 

I 

I 141 
O$r---- - -__- 
0 400  8 0 0  1200 1600 2000 

Amount 

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

2.791785e-006*Resp+0.0705 

7 ~ 1 0 ~ 1  

I 

5 ~ 1 0 ~ 1  

I I 
4x106! 

I 

G 

ti 

1 
1 .  

2X1O6/ 

I 
-_-?_- & ----- 

'0 4.00 8.00 12.00 16.00 20.00 
Amount 

PeakNet 5.1 Page 

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

6.613910e-006*Resp+0.02941 

1 
1 

3x1 061 
1 

1 
1 

2X1O6 1 
1x106~ 

7 ~ 1 0 ~ .  

010062 

0 

- __ 
400  8 0 0  - 1200 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 

l x i o ~ l  

1 
m 8 ~ 1 0 ~ ;  

: 

Amount 

o f  2 11/16/05 8:58:39 PM 



Method:C:\PEAKNET\METHOD\ANIONSO51116.MET Updated:11/16/05 8:31:50 PM Total:7 

1 X I  06- m 
$ 

5. Component:NITRATE-N 
Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 
r2=0.999840 
Amt=-4.254071e-014*Resp2+ 

2.495793e-006*Resp+O.08058 

$ 

6. Component:PHOSPHATE-P 
Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 

1 x l  06- 

r2=0.999980 
Amt=-3 .703917e-013*RespZ+ ()io063 

7.812696e-006*Resp+0.0442 

gxlo.l 

kiJ 
OO 

n 

n 

[I 

- 
4.00 8.00 12,'OO 16:OO 20100- 

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 

1 x l  06! m 

$ I 

G 

I 0 
4x1 O5 

i 

12100 16100 20:OO 
Amount 

PeakNet 5.1 Page 

i 

2x1 061 

2x1 061 

1x106/ 

I 
5x105/ 

I 

i 
OO 

2 of 2 

n 

4.00 8.00 12100 16.00 20100 
Amount 

11/16/05 8:58:39 PM 



Sample Name : OPPM 11 5-08-IC5 Date Time Collected : 11/16/05 6:05:05 PM 
Dilution Factor : 1 .OO Date Time Updated : 11/16/05 6:21:37 PM 

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 AG14-#019940 
Schedule File Name : c:\peaknet\schedule\051116.sch System Operator : RSPIES 

Injection Number : 1 System Name : Dx-500 010064 

Peak Number Peak Retention 
Time 

_ _  .. 

0 

_. 

0.00 

Peak Information : All Components 

Component Name Concentration, Peak Area 
PPm (PPm) 

_____~  __ _. _ _ ~ -  ~ - ~~- . 

(null) 0.00 0 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

Peak Height 

0 

OPPM 115-08-IC5 

30.0 7 

20.0f 

i 

15.0f 

i '0, 

t i 
r 

--. . --_-A --t- 

0 2.00 4.00 6.00 8.00 1 o : o o -  12.00 14.00 
- 

Minutes 



010065 Sample Name : O.1PPM 115-07-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 : ASl4-SN#018097 AG14-#019940 
System Operator : RSPIES 

~ 

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

Time PPm (PPm) 

2.96 
4.24 
5.13 
6.53 
7.76 
9.89 
11.85 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.1 0 16520 
0.10 17650 
0.1 0 281 23 
0.1 0 4650 
0.10 33559 
0.10 8257 
0.10 9941 

2524 
2073 
2547 
389 

2009 
398 
454 

0.1 PPM 1 15-07-IC5 

30.0T 1 

i 25.07 

20.0-1 

T 
t 

1o.ot 

5.0, i 
1 1 - FLUOIWEHLBRtPIERITEdC B R O W I T R A T E - N  6 - PHOSPHATE-P7 - SULFATE 

t 
^___ ~ ~- --__ ~ -2 -__ i--- -__/- - - k- 2 00 4 00 6 00 8.00 10 00 12 00 14 00 

Minutes 



~ ~ 

010066 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.rnet 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 6:38:30 PM 
Date Time Updated : 11/16/05 65502 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Peak Information : All Components 

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

2.97 
4.25 
5.13 
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 

Peak Area 

_ .  

99544 
78285 
152069 
27286 
171 023 
60420 
52492 

Peak Height 

14197 
8650 
13151 
2090 
10083 
2366 
1948 

0.5PPM 115-06-IC5 

25.0t 

t 

'0.07 

-E-N C L I I T D A T C  L I  



Sample Name : 1 PPM 1 15-05-IC5 
Dilution Factor : I .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 65512 PM 
Date Time Updated : 11/16/05 7:11:46 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : ASl4-SN#OI 8097 AG14-#019940 
System Operator : RSPIES 

010067 

Peak Number Peak Retention 
Time 

Peak Information : All Components 

Component Name Concentration, 
PPm ( P P 4  

Peak Area Peak Height 

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

FLUORIDE 1-00 
CHLORIDE 1 .oo 
NITRITE-N 1 .oo 
BROMIDE I .oo 

N ITRATE-N 1 .oo 
PHOSPHATE-P 1 .oo 

SULFATE 1 .oo 

21 4439 
140340 
310951 
5781 7 
346267 
11 5938 
9791 1 

29828 
1591 5 
27027 
4266 
2041 7 
4806 
3769 

1 PPM 1 15-05-IC5 

I 

25.04 

i 
20.01 

i 
1 

15.0t 

T 
t Y 

1o.ot 

1 - FLUORIDE 3 - N1TRITE-N 5 0- 1 2 - CHLORIDE1 5 - NITRATE-N 
I 4-BROMIDE ~ 6 - PHOSPHATE-P 7 - SULFATE 

_Li_ .----a- 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 



010068 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 

Peak Number Peak Retention 
Time 

Peak Information : All Components 

Component Name Concentration, 
PPm (PPW 

Peak Area Peak Height 

1 2.98 
2 4.25 
3 5.14 
4 6.53 
5 7.61 
6 9.82 
7 11.80 

FLUORIDE 5.00 
CHLORIDE 5.00 
NITRITE-N 5.00 
BROMIDE 5.00 

NITRATE-N 5.00 
PHOSPHATE-P 5.00 

SULFATE 5.00 

124071 9 
755822 
1739855 
31 7492 
19681 65 
650857 
533476 

174788 
86741 

151536 
23072 
1 15546 
26746 
19943 

5PPM 115-04-IC5 

t 

1 - FLUORIDE 
20 o t  

1 
15.01 

1 3 - NITRITE-N i 
5 - NITRATE-N 

I 

/ /  

t 

Y I 
i 1O.OT 

1 ,  6 - PHOSPHATE-P - SULFATE 
;i ! I  
I ' 4-BROMIDE ~ 1 

(I 
1 1  I I ! I 

I 

I 
I /  

5.0 

, 
L .-ApL-- - -- 

/-- 
0 - 

t 
.~ ~C _-_- +------- - ,  

0 2.00 4.00 6.00 8.00 10.00 12.00 1200 
Minutes 



Sample Name : 10PPM 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 : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI 8097 AG141019940 
System Operator : RSPIES 

0 1 0  0 6 9 

I 
i 

Peak Information : All Components 

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

2.98 
4.25 
5.1 3 
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 
1613190 
3634302 
647461 
429241 2 
1360845 
1091194 

35551 9 
191194 
316599 
491 26 
254592 
58433 
41 534 

30.01 
I 

25.0t 
t 
1 

20.01 15.0: 

'0, I 

T 
1o.ot 

I 5.0 

I 
T 

-2 

0 2.00 4.00 

1 OPPM 11 5-03-IC5 

5 - NITRATE-N 

( 1  

4 - BROMIDE 

/ /  I 

6 - PHOSPHATE-P 

I 
/ \  

7 - SULFATE 

I I 
1 1  

I ,' i, 

6.00 8.00 10.00 12.00 14.00 
Minutes 



010070 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 : ASl4-SN#018097 AG14-#019940 
System Operator : RSPIES 

Peak Information : All Components 

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

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 2555092 299420 
NITRITE-N 15.00 5542814 470296 
BROMIDE 15.00 995994 77442 

NITRATE-N 15.00 68271 90 402276 
PHOSPHATE-P 15.00 21 36334 93257 

SULFATE 15.00 1680094 64281 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0 

ISPPM 115-02-IC5 

, 

4 - BROMIDE 

1 
6 - PHOSPHATE-P 

--_i- -+-.- - ~ 

2.00 4.00 6.00 8.00 10.00 12.00 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 
Schedule File Name : c:\peaknet\schedule\051116.sch 

Date Time Collected : 11/16/05 8:02:35 FM 
Date Time Updated : 11/16/05 8:19:09 PM 0 10 0 71 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : RSPIES 

Peak Information : All Components 

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

3.01 
4.26 
5.14 
6.44 
7.37 
9.80 
11.81 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

5289226 
35281 16 
7408735 
1361 527 
9490085 
2969974 
2286449 

66531 2 
402942 
598708 
107400 
545948 
131 230 
88474 

I 

30.0 

25.0 

20.0; 

1 
I 

15.0 I '", 

10.0 j 

5.0t 

20PPM 115-01-IC5 

_._ - __ - 
I 
0 2.00 4 00 6 00 8 00 10'00 - ~ -  12-00- 14 00 
__ - - 

Minutes 



~ ~~ ~~ ~ ~~ ~ 

Sample Name : ICV Date Time Collected : 1 1/16/05 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 : AS14-SN#018097 AG144019940 
Method File Name : C:\PeakNet\method\ANIONS051116.met System Operator : RSPIES 
Schedule File Name : c:\peaknet\schedule\051116.sch 

0 1 0 0 '7 2 

Pk. Ret Time Component Name 
Num 

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 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

%Delta 

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 
1747068 2 
1306716 2 
2288583 2 

-1.33 
-0.23 
-0.71 
-0.05 
2.35 
0.37 
0.00 

0.00 

~ ~ 

---total( s)--- 
1490.653 1 1541 204 

I I 

30.0 

25.0 

20.0 

15.0 
Y 

10.0 

5.0 

0 

ICV 

4.25 

, 
2.00 4.0y 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 : 2 1 : 10:3 



010073 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\anions051116.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 

15.0-- 
2 

10.0-- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

- ______ __ ___ - 

1 3.36 0.000 43 429 1 
CHLORIDE 

BROMIDE 
NITRITE-N 

N ITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total( s)-- 

0.000 429 

ICB 

25.0f 30'0! 

i 

1 3.36 

, ____~-_. . ~- - 
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
t 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 11/16/05 
Current Time : 20:53:0 
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I 
! @ Fisheq Scientific 

TRACEMETAL GRAQE NITRIC ACID 
CERTIFICATE 04 ANALYSIS 

3 k t l c d u ~  
Or. 8. McKeivey 
WQC Managw 

Tests Maximum Actual 
Specification Value 

ASSAY (WiO~. wM): 67 - 70% 70% 
W O r :  10 C l  0 

Maximum Actlel 
Ana!& Specification Value (inpE 

Aluminum (A) 1 Wb cos  
Antimony (Sb) 1 PPb eo.1 
Arscnic (As) 1PPb rO.l 
Barium (B a) lppb ro.l 
6erylhm (Be) 1 Ppb CO.1 
Bismlih (e) lppb <0.1 
$fMnl(B) 1 PPb 20.5 
Cadmium (Cd) ’ PPb co.1 
Calcium (Ca) 1 Ppb ~0.5 
Cerium (Ce) 0.5 ppb co.1 
Cesiun (Cs) 0.5 ppb co.1 
Chromium (Cr) 1 ppb a . 5  
Cobalt (Co) 1 ppb co. 1 
Copper (CU) 1 PPb co.1 
D y y ~ o s  ium (W) 0.5 ppb co.1 
Erbium (Er) 0.5 ppb co.1 
Europium (E u) 0.5 ppb co.1 
G a m W w  (Gd) 0.5 ppb eo. 1 
Gallium (Ga) 0.5 ppb <O.l 
Germanium (Ge) 0.5 Ppb co.1 
W d  (Au) 0.5 ppb <O.l 
Hafnium (Hf) 0.5 ppb co.1 
Holmium (Ho) 0.5 ppb co.1 
Indium (In) 0.5 ppb <0.1 
Imn (Fe) 1 wb  <OS 
Lanthanum (La) 0.5 ppb CO.1 
Lead (Pb) 1 Ppb co.1 
tithiiim (ti) 1 PPb co.1 
Lutetium (Lu) 0.5 ppb co.1 
Magnesium (Mg) 1 Wb c0.2 
Manganese (Mn) 1 PPb CO.1 
MercUV(Hg) 1 ppb C0.2 
Molybdenum (Mo) 1 ppb co.1 

CATALOG NUMBER: A509 
LOT NUMBER: 1105040 

RELEASE DATE: May, 2005 
EXPIRY DATE: May, 2008 

Units 

% by wlw 

Maximum Actual 

+- I 

0.5 ppb 

0.5 ppb <0.1 

-Club 0.5 ppb <O.l  

P l a + n  (pt) 0.5 ppb co.l Z 3, D 3 H 

A rn rn m 0 Ptqecdyrn ium (Pr) 0.5 ppb 
Rhqnium (Re) 0.5 ppb 
R y u m  (R h) 0.5 ppb 
Ru dum (Rb) 0.5 ppb 
Ruthenium (R u) 0.5 ppb 

Schdium (Sc) 0.5 ppt, 
Sel+nium (se) 1 ppb 
Silver (As) 1 PPb 

1 ppb 

Pot+iurn (K) 1 ppb 4 . 2  0 -i -i -I 2 
< O . l  

sadatium ( ~ r n )  0.5 ppb 

0.5 ppb 
0.5 ppb 
1 PPb 

0.5 ppb <0.1 
1 PPb 
1 ppb 

0.5 ppb 
1 ppb eo.1 I 1 

co.1 I i 1 ppb 
0.5 ppb 
0.5 ~ p b  co.1 
1 ppb co.2 

co.1 

<O.I 1 1 I 1 
I l l 1  

Tun$sten (W ) 
Umflium (U) 
Variadiurn (V) 

I 
Elementconcentrations areatthepolntofbottiing. Concentratibs ofsome elementsin parlicular, Ca. SI, K, Na. 8, A, Mg 8 
Mnwill increaseduetostorageinglassbottles. I 

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

Toiorder online: ww.fishersci.com 
@ Fisher Scientific I To I fax  an order, use 1-800-925-1 165. 

http://ww.fishersci.com
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Anakle Specification Value(in pprn) 
Brom%le (B) 10 PPm c10 
lob1 Phosphorus (P) 0.01 ppm ~0.01 

@ Fisher Scientific 

Anakte Specification Value (inppn) 
Total solphur (S) 0.3 ppm c0.3 
Free Chlorine (C 12) 0.5 ppm 40.5 

TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

CATALOG NUMBER: A508 
LOT NUMBER: 410503i 

RELEASE DATE: July, ZOOS 
EXPIRY ME: July, 2W8 

Tests Maximum Aclual Units 
Specification Value 

AWAY va.wh) 34 - 37% 36% % by w/w 
Color: 10 e o  APHA 

Maximum A c t d  Maximum Actual 
Anakte Specification Val@ (inppb) IAnakte Specification V a l 8  (inppb) 

I 
Aluminum (Ai) 
Mmony  (Sb) 
Arsmic (k) 
Banum (Ba) 
BqPium (Be) 
Bismut, (Bi) 
Boron (B) 
Cadmium (Cd) 
Caluum (Ca) 
Cenum (Ce) 
Cesiun (Cs) 
Chromium (Cr) 
Coban (Co) 
Copper (CUI 
D y s m  iwn (Or) 
Erbium (Er) 
Eumpum (Eu) 
Gadolinium (Gd) 
GalLum (Ga) 
Gdd (Au) 
Hafnium (Hf) 
Hdmlum [Ha) 
lndum (In) 
lmn (Fe) 
Lanthanum (La) 
Lead (Pb) 
Lthium (Li) 
Lutetwm (Lu) 
Magnesrum (Ms) 
Manganese (Mn) 
Merculy (Y) 
Mdybdenum (Mo) 

1ppb < O S  
lppb co.1 
fPPb CO.1 
1PPb <0.1 

dO.1 
<O.l 

lppb 
lppb 
f PPb ~0.5 
lppb  CO.1 
1 Ppb <0.5 

0.5 ppb CO. 1 
0.5 ppb so. 1 
1PPb 40. 1 
lppb co.1 
1PPb CO.1 

0.5 ppb eo. 1 
0.5 ppb <o. 1 
0.5 ppb co.1 
0.5 Ppb CO.1 
0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb co, 1 
0.5 ppb CO.1 

co.1 
cO.5 1 ppb 
co.1 

1 ppb eo. 1 
0.5 ppb eo. 1 
1 ppb ~ 0 . 5  
1 w b  CO.1 
1 ppb C0.2 
1 ppb co.1 

0.5ppb 1 Wb co.1 

Maximum Acttal 

Neodymium (Nd) 0.5 ppb 
Nickel (Ni) 1 PPb 
Niobium (Nb) 0.5 ppb 
Paiiadium (Pd) Informahon Only 
Platinum (Pt) Infomatloo Only 
Potassium (K) 1PPb 
Praseodymium (Pr) 0.5 ppb 
Rhenium (Re) 
Rhodium (Rh) 
Rubidium (Rb) 
Ruthen& (Ru) 
Samarium (Sm) 
Scandium (Sc) 
Selenium (Se) 
Slver (As) 
Sodium (Na) 
Strontium (Sr) 
Tanrafum (Ta) 
Tdlurlum (Te) 
Terbium (Tb) 
Thallium (Ti) 
Thorium (Th) 
Thulium (Tm) 
T+rl (Sn) 
Titanium (Ti) 
Tungsten (W ) 
Uranium (U) 
vanadiwn (v) 
YrteWJm (Yb) 
Ytlrium (Y) 
2j-C Qn) 
Zrcmium (22) 

0.5 Ppb 
0.5 ~ p b  
0.5 ppb 
0.5 ppb 
0.5 ppb 
0.5 ppb 
1PPb 
1 Ppb 
1 PPb 
1 PPb 

InformaUon Only 
0.5 ppb 
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 ppb 
lppb 

Maximum 

CO. 1 
CO.1 
C0.l 
~ 0 . 5  
~0.5 
co.1 
co.1 
CO.1 
<o. 1 
co.1 
co.1 
co.1 
<0.1 
co.1 
<O.l 
c0.5 
eo.1 

C1 
co.1 
C0 . t  
c0.i 
CO.1 
<O.l 
<O.l 
a . 1  
40.1 
40.1 
co. I 
co.1 
co.1 
< O S  
eo.1 

Actual 

~ 

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

To order online: www.fishersci.com 
@ Fisher Scientific I To fax an order, use 1-800-925-1 165. 

http://www.fishersci.com
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@ Fisher Scientific 

TRACEMETAL GRADE HYDROCHLORfC ACID 
CERTIFICATE OF ANALYSIS 

Or. E. McKetvey 
QNQC Manager 

CATALOG NUMBER: A508 
LOT NUMBER: 4105031 

RELEASE DATE: July, 2005 
EXPIRY DATE: July, 2008 

Tests Maximum Actual Units 
Specification Val= 

ASSAY (Ha. wl* ): 34 - 37% 36% % by w h  
Color: 10 c10 APHA 

Maximum Acllel Maximum Actual 
Anatyte Specification V a l e  (inppb) IAnatyte Specification Va!m (inppb) 

I 
Aluminum (AI) 
Antimony (Sb) 
Arsenic (p6) 

Banum (Ea) 
Beryllium (Be) 
Eismuh (BB 
Boron (8) 
Cadmium (Cd) 
Calcium (Ca) 
Cerium (C e) 
Cesiun (Cs) 
Chromium (Cr) 
Cobalt (Co) 
Copper (Cu) 
Dysprosium (Dy) 
Erbium (Er) 
Eumpium (Eir) 
Gadolinium (Gd) 
Gallium (Ga) 
Gold (Au) 
Hafnium (tif) 
Holmium (Ho) 
Indium (In) 
Iron (Fe) 
Lanthanum (La) 
Lead (Pb) 
Lithium (Li) 
Lutetium (Lu) 
Magnesium (Mg) 
Manganese (Mn) 
MeSuly (48) 
Molybdenum (MO) 

Neodymium [Nd) 0.5 ppb 
Nickel (Ni) 1 ppb 
Niobium (Nb) 0.5 ppb 
Palladium (Pd) lnfwrnaton Only 
Platinum (Pt) Information Only 
Potassium (K) 1 ppb 
Praseodymium (Pr) 0.5 ppb 
Rhenium (Re) 
Rhodium (Rh) 
Rubidium (Rb) 
Ruthenium (R u) 
Samarium (Sm) 
Scandium (Sc) 
Selenium (So) 
Silver (Ag) 
Sodium (Na) 
Strontium (S r) 
Tantalum (Ta) 
Tellurium (Te) 
Terbium 0) 
Thallium (TI) 
Thorium (Th) 
Thulium (Tm) 
Tn (Sn) 
Titanium (n) 
Tungsten (W ) 
Uranium (U) 
Vanadium (V) 
Ytterbium Wb) 
Ynrlum (Y) 
zb.2 P) 
Zirconium (Zr) 

0.5 ppb 
0.5 ppb 
0.5 ppb 
0.5 ppb 
0.5 ppb 
0.5 ppb 
1 ppb 
1 PPb 
1 PPb 
1 Ppb 

Information Only 
0.5 ppb 
0.5 ppb 
0.5 ppb 

1 ppb 
0.5 ppb 

1 ppb 
1 ppb 

0.5 ppb 
f p p b  
1 ppb 

0.5 ppb 
0.5 ppb 
1 ppb 
1 ppb 

Maximum 

c0.1 
c0.1 
<O.l 
c0.5 
<0.5 
c0.1 
<O.l 
10.1 
c0.1 
c0.1 
c0.1 
<0.1 
c0.1 
<0.1 
<0.1 
10.5 
a 1  
11 

<o 1 
<0.1 
c0.1 
c0.1 
c0.1 
50.1 
c0.1 
c0.1 
co. I 
e0.1 
c0.1 
c0.1 
4 5  
c0.1 

Actml Maximum Actmi I 
Ahatylo Specification Value (in ppm) [Anakte Specification Value (in ppm) 
Brchde(Br ) 10 ppm <lo  ll'otal Sulphur (S) 0 3 ppm CO 3 
Total Phosphoius [P) 0 01 pprn <O 01 lFrea Chlorine (C 12) 0 5 ppm <o 5 

ing Concentrations of some element sin Darticular, Ca. Si, K, Na 8. AI Ms 8 

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

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

http://www,fishersci.com
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of one year from the date of cerhfication odiwhen the material is iept tightly capped a n i  
transported and stored under laboratory con&tions. 

Date of Certification: 

0 2004 SPEX CertiPrep. Inc 

Catalog Number: ICAL- 1 Lot NO.: 28-64AS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

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

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

E.lernent Labeled Measured NIST 
(m@) S m I  

Ca 5,000 5011.87 3109a 
K 5,000 5011.80 3141a 

Mg 5,000 5020.86 3131a 
Na 5,000 4995.13 3152a 

Spex Reference Multi: Lot iit6-28W, 6-104VY, 25-178AS-REF 

Balances 
This CR-34 is guaranteed srable and accurate to +i- 0.5% on the average of aU the terrified 
concentrations with no single element cxceeding +/-2%. This includes uncertainty of 
measurements and other effects, such as transpiration losses. This nuarantee is valid for a Deriod 

calibrated regularly with weight sets traceable to NIST#s 32556,32867 and others. 
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This Certified Reference Material has been prepared and certi[ied under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EWRACHEWCITAC Guide: QuantiBing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference ~mterials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 31: Contents of certificates of reference materials 
NTST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirenzents for the competence of reference materials 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 proprielaq. however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infomiation contact CRM Sales. 
instructions for Use: 
Prim- usage of this CRM is in neat form or diluted serially with ilzatris of a purity at or greater than tlx purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified amlytes and contain 
stabilims appropriate for the period of intended use. Tlie 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 persoru~cl have been qualified prior LO 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. ISOREMCO N280 
and A S T M  D6362-98 Appendix X 2 .  Random replicate samples of the filial, packaged material lia\!e been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
Tlx matheinaticd expression &=S'in is employed to detennine the sanipling skc 
s = relative standard deviation in % for one component of the sample. (ie. Tlie sub-sampling uncertainly) 
in = thc sub-sampling IIMSS 

k,= iiiass of sub-=nipple necessay to ensure a relative sub-sampling enor of 104 (GS% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The catified value k' listed on the reverse of this document is at the 95% lmcl of confdencc and can be expressed 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'% conlidence level 
uc is obtained by combining the individual elcinent standard uncertainty coinponents it,. and u-dCu? 
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 houseliold application and are to be used only by 
qualified individuals who arc trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of ~varanty, alleged negligence. or otherwise. with respect to this RM shall be gratcr 
than the purchase price. In no event shall SPEX CertiPrep. Inc. be liable for any loss of profits or any incidcnlal. special. or 
consequential damages. 
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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: ivsales@ivstandards.com website: www.ivstandards.com 

cer  t i f i ca  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 (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 pglmL Scandium in 5% (abs) HNO3 

Catalog Number: CGSC1-1, CGSC1-2, and CGSC1-5 

XSC02063 Lot Number: 
Starting Material: Sc203 
Starting Material Purity (%): gg.gg6glg 
Starting Material Lot No BSC-632-1-5736 
Matrix: 5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

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

1007 f 2 yg/mL 

1.037 g/mL (measured at 22" C) 

Certified Value (3 = (9 = mean 

n = number of mersuramenis 
s s ,  = The summation of alisignificant estimated erroa. 
(Most common d i e  the erras from instrumental measurement. 
weighing. dilution t o  volume. and the fixed error reported on the NlST 
SRM certificate of rnahrrk.'] 

n x, = individual result$ 

uncertain@ (*t> = 2 [ ( C s ~ l ~ *  
(n)'" 

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 amracy  of this CRM. 

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 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 uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1007 i 2 pglmL 

1006 f 2 pglmL 
ICP Assay NlST SRM 3148a Lot Number: 7921 11 

Assay Method #2 
EDTA NlST SRM 928 Lot Number: 3921 10 

mailto:ivsales@ivstandards.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 692476A - Class 2 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST 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 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 NlST Identification Nos. 92564, 119016,471047 and NET test report Nos. 8121258522.81112557078, and 236090. 

GLASSWARE CALIERATION - 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 lMPURlTlES (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 from the most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were anaiyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

Q < O.OOIOO 

M Sb < 0.00050 

hn AS 0.00997 

Ba 0.00997 

&! Be < 0.00050 

M Bi < 0.00040 

M 0 < 0.06976 

M Cd < 0.00299 

9 Ca 0.01149 

Ce < 0.00498 

M CS 0.00030 

0.00047 

M co 0.00299 

Q cu < 0.00140 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY < 0.00598 

M Er < 0.00498 

!d Eu < 0.00299 

E? Gd c 0.001oo 

M Ga < 0.001oo 

M Ge < 0.00598 

M Hf < 0.00199 

M Au 0.00299 

!d Ho < 0.00050 

- M In < 0.00997 

M Ir < 0.00498 

9 Fe 0.00037 

M La 0.00050 

M Pb 0.00299 
0 - Checked by ICP-OES 

M Li < 0.00997 

&! LU 0.00040 

0 Mg 0.00010 

M Mn < 0.00399 

0 H9 < 0.01000 

M Mo 0.00199 

M Nd < 0,00199 

Q Ni c o.oo090 

M Nb < 0.0005o 

os 

M Pd < 0.00498 

- n P  

M pt < 0.00199 

Q K < o.ioooo 
i - Spectral interference 

M Pr < 0.00030 

M Re < 0.00100 

M Rh < 0.001oo 

M Rb < 0.00ioo 

M Ru < 0.00199 

M Sm < o.ooioo 
s sc  

M Se c 0.00797 

Q Si 0.00200 

M A9 < o.ooi99 

9 Na < 0.09000 

M Sr o.oo050 

Q S < 0.02500 

M Ta < 0.00698 
n - Not Checked For 

M Te < 0.02990 

M Tb 0.00030 

M TI < 0.001oo 

- M Th o.oii75 

M Tm < 0.00040 

M Sn < 0.00498 

0 TI < O.OOIOO 

M W < 0.00997 

M u < 0.00199 

M v < 0.00199 

- M Yb 0.00ioo 

9 y < 0.00100 

Q zn 0.00060 

P zr 0.02298 
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 mehods 
For the preparation of "working reference samples" 
For Interference studies and the determination of correction coefficients 
For detection limit and llnearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staage& Handing -Keept imy sesled *en not in use. Store and use at 20 2 4'C. Do not pipet from container. DO 
not return portions rem wed for pipetting to container. 
Mtaric W&gw Uelence; Cmrdnation Nun;ba; Chemical Formin Solllion - 44.95591; +3; 6; Sc(Hlo)Q2 
Chwricaf COmPatibilW- Soluble in HCI, HS50 +and HNOx Avoid HF, H P O  +and neutral to basic media. Stale vith 
most metalsand inorganic anionsfortning an insoluble carbonate, oide, oxalate, End fluoridz. Avoid midng MI$ 
elements 1 solutions containing moderde amounts of fluoride. The fluorid? is soluble in e m s  HF forming SCFs (not 
recommended tor standard preparations). 
Stability- 2-100 ppb levels stable for months in 1% HNOd LDPE container. 1-1 0,000 ppn solutions ckmically stable 
to r  years in 5-10% HNOdLDPE container. Small atomic radius increases hydrolysrsreqtiring higher acid levelsthan 
other Rare E atths 
Sc Cmt~ningSawplesfPreparaIion m d  Sdutiml- Metd (Soluble in Kids] Odde @)issolve by heating in Hd3 1 
HNO3); Ores(Carbonate fusion in PtDfollowd by HCI dissoiulim); OrganicMatrices(Dryash and dissolve in 1:l H a  f 
HCI or HN03), (&qua Regia or nitric I perchloric I sulfuric add digestions can be used. E x m i a e  cadon Hlhen U@I'@J 
percMoric acid) 
Wrmic SpecIraseapic lrfarraticn aCP-OES D l . 8  are gven as radallrtalal - uiew): 

F +L ptsec ljme lnterferencesurderlined indicrtes severe) 
ICP-OES 335.373 nm 0.004 10.00002 UghL 1 ion 
ICP-OES 337.215 run 0.004 /0.00002 L g h L  1 ion Ti,U,Ni,Rh 
ICP-OES 424.683 nm 0.003 10.00002 pghL 1 io? 
ICP-MS 45 amu 2.3ppt nta M '%:'CHI =si'so. ~ r + z  

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

H&%f?DOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

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

10.1 IS0 9001:2000 Quality Management System Registratlon - QMI Certificate Number 010105 

10.2 

10.3 

10.4 

10.5 

10.6 

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 Certific ation 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 (WS), 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) 

ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
-Chemical Testing -Accredited AZLA Certificate Number 883.01 

ISOHEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (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 (KOIAS). The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS). Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

IOCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

IOCFRSI - Nuclear Regulatory Commlssion - Reporting Defects and NonCompllance 

MILSfD45662A (ObsoletdObsetved) 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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

11.2 Expiratlon 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 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 14,2004 

qjma 
i :?GO&- 

Expiration Date: 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida. QA Administrator 

Certificate &proved BY: Katalin Le. QC Manager 

Certifying Officer: 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  / Iv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-9M-1900 9 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com E cer t i f i ca te  of a n a l y s i s  
l .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer. 
Certificate fC883-02. 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 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

j. 

DESCRIPTION OF CRM 

Catalog Number: 

Starting Material: Sc203 
Starting Material Purity ("/O): gg.gg6g18 
Starting Material Lot No BSC-632-1-5736 
Matrix: 

Custom-Grade 10000 pg/mL Scandium in 5% (abs) HNO3 
' .4 

CGSC10-1, CGSCIO-2, and CGSC10-5 
Lot Number: X-SCO2061 

5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,007 f 21 vg/mL 

1,071 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The fdlowfng equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Val= (E) = & (5) = ma 

n = nurrberd masuremts 
IS = The s~mnation d all sgnificad airrated ermrs 
(Most c m n  are the srrorsfrwnhstrurrelltal measneml!, 
weighinq, dilution to vdwre, and thefixed arcr rapated onthe 
NET W-.cett!ficate of mat@.) 

n xI = indbldual results 

Uncertainty (9 = z~CG,YI~~~(~Z 
to'@ 

The irrdependent 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. Thls 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 standard whereby It can be retated 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) 

Thls 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 uncertainty error and be measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,005 2 26 pglmL 

' Assay Method #2 10,007 f 21 pglmL 
ICP Assay NJST SRM 3148a Lot Number: 7921 11 

EOTA NlST SRM 928 Lot Number: 880710 

INORGANIC: L..ABS/RAUC:HE:M 1. AEIS 

mailto:ivsales@ivstandards.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 6-1MMM)l. The weights 
used for testing are annually compared to Gerhart Scale Corporation's masler weights and are traceable to the National 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 82Z260027-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated wlth a class 1 andlor dass 2 analytlcal weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the deterrninatlon of the final densities are calibrated vs standard 
thermometer No, 903-2680 which was cemtied in accordance wlth the procedures outlined by ASTM E77-87 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 NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078. and 236090. 

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

5.0 TRACE METALLIC IMPURtTlES (TMI) DETERMINED BY lCPlMS 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-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

' 

I 

- 
0 AI < o.ooiooR 
M Sb c 0.00050 

M As < 0.00997 

Ba < 0.00997 

M Be o.oo050 

M Bi < 0.00040- 

M B 0.06976 

M Cd c 0.00299 

- 0 Ca 0.11500 

M Ce < 0.00498 

0 Cr 0.00470 

M co < 0.00299 

- M Cs < 0.00030 

9 c u  < 0.00140 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M fe 0.02990 

!d Tb < 0.00030 

M TI < 0.00100 

- M Th 0.11759 

M Tm < 0.00040 

p? Sn < 0.00498 

0 Ti < O.OOIOO 

hn w 0.00997 

E? u 0.00199 

M v < 0.00199 

M Yb o.ooi00 
0 y < 0.00100 

I 0 Zn 0.0060a 

- Q Zr 0.23oOo 
s - SoluUon Standard Element 

For the calibration of analytical instruments induding buthot limlted 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 determinatlon of correction coefficients 
For detectton limit and linearlty studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTION8 PQR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Srtw*p 8 #w*Uag. I(eaptlghlly sealednhen not In use. Stm wd use td 20 ?: 4°C Do rd pipet hwl OJ~aincr. DO n d  
poltlonS m v r d  kx pkmltlrrg to contam 
MmrC HMM: VJarn: Ctxrdnalim H u n b q  CheTlical Form in Solubjon - 44 95591 ; +3 6; Sc(WLg2 
Chnrdcd fmrqut4tJMy. S~l i~b le  in HCI, HSO. and HNO,. Awid HF,HPO&ard neutral to basic medie. Stable w#h mod 
ntdbla erd I ~ ~ G ) Y  O ~ Y ~ S  b m h g  aninsollble ratbonne,odde, mlate, and fluon&. Awrd midng vdhekmentsI solutions 
c*ltarrur~ rnort.de ernwfls of Uua~de The flucr~deis soluble~n e m s  HF formingScF.~mt recommended kr siardard 
m'padkm 
SlhlWy. 2.1 00 pt~b lnwls tieble for m d h s  i; 1% HNO, I LDPE ccnhmff I -10,003 ppm ylutions chmicaly stable for years in 
5-1 0% HNO. I i OPE corlalrlar Smdl ctomic raj~usmaeajes hy$olysis mu~nng hlZher aad lewbthm other Rare Earths. 
Sc ~ o h i t l ~ ~  Sarg,h* fl'rqmratim and Sdllian) - M e t 4  ( ~ b ~ e  in acids); 6d& (Dissol~t by heding in H D  I HNO, ); Ores 
(Caftwr.de htam n 1'1' b l W d  by HCI dlsolctlon] Orgsnic Matrlces(Dty ash ma dissolve in 1:1 H,O I HCI or HNO,), (Aqua 
Ktyitr or nRrr / p?xchlcrtc I SUIWIK: ecrd digstions can be used Exacise cautim ~sirgprcNorfc acid) 
W a r j c  SlroLtrtmxtplr t m 1 m ( l 6 0 E S  0.L.s aregluen as radidladal uRwf: 

sW!Z JleE 1- m- !%Y?R%,M 1 
as hrdrlrned md~cate~ sevae at corm) 

I - - ~ 7 . j r t r n  I O ~  
ICP-OES 337 21 5nm 0 009 1 0  CNlW32 pghL 1 ion Ti,U,Ni,Rh 
ICP-OCS 424 683 nm 0 003 10 mom pghL 1 
ICP-MS 45 m n r ~  23w ? %z'CH,a~"0,mlr"2 

s. 
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 guaranieed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quallty Management System Registration - QMI Cekficate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acrditacion, a.c.(EMA) 
Members of LQ Net International Certification Network: 
ArgenUna (IRAM), Australia (QAS), Austria (C)QS). Belglum (Avinter) , Brazjl (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). ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC), Portugal (APCER , Stngapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1089 "General Req'uirements for the Competence of Testing and Calibration" 
Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Materlal ~roducers" 
- Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A 2 U  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC], Chinese Taipel (CNM), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB). ltaly (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ). N o m y  (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendlx B - Nuclear Regulatory Commission 
Domestic Licensing of Production and Utilization Faclllties 

10.5 1OCFWl - Nuclear Regulatory Comrnisslon Reporting Defects and NonCompliance 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 W 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 mntrdled and monltored conditions WilJ remaln within the specified uncertainty 
range. Shelf life is limited primarily by IranspiraIion (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV tabs indicate a CRM 
shelf-llfe of four years for solutions packaged in 500-mL low density pdyethylene bottles. When stored under special conditions 
that mlnirnize transpiratlon and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and $ti t  Its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatwy agencies' recommendations that solution standards be 
assign& a one-year expiration date. 

Certification Date: July 01,2004 
. Expiration Date: qmm 

01 5 2006 - 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Malda, QA Administrator 

Ceflificate Approved By: Katalin Le, QC Manager -&- 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 

I 
j 
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M 

&vWki& otBdzrt?na f latkid 

jo E) 
Catalog Number: P L B ~ - ~ ~ I ~ Y / ~ T  

*= um7JE) 
W X m S  

Description: 1000 m& Boron 
m-oo2 Matrix: H20 - F Z * . ( m -  

- 0 m r  
I t  - w  

Lot No. 10-119B 

J E R P -  'Ibis ASSURANCE @I c e d e d  refercoa material CRM, is intended p r h d y  for use as a 
calibration standard or quality control standard for inorganic spectroqic inmumen tatimsocbss 
JcpoEs, DCP, AA, ICPMS, and XRF. It caa be employed 
relevant b tbe certified properties listed below. 

Certified Value: 1001 m& 
Uncertainty Assdated witb Memoremeat: 
CertifSed Value is Traceable to: 
TheCRMiSpreparcdgravimetricallywhghighpmitY (NH4)2€34074H20 Lot# 08001E.'Ih 
certified value listed is the average of values obtained by classical wet assay and ICP spe&ome&z analyois 
Refer to side 2 for detaik of measurement nacertaintkr 

Classical Wet Assay: 1001 mgiL 
Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide 

Instrumental Analysis by ICY spectrometer: 1001 mg/L 
Unceerfified Properties: 

Density: 1.001 @ 223 ~ e g r e e ~  celshrs 

8, m u 0  
USFPA, A S M  and other methods 

+/- 3.0 mg& 
NIST SRM 3 107 

I standardized against potassium Biphthak NlST SRM #84k 

Trace Metallk Impurities in the Actual Solution via ICP / ICPMS Anntysir: 

Element 
Al 
As 
Ag 
Ba 
Bt 
Bi 
cd 
co 
ca 
cr 

men 
0.06 

4.001 
0.002 
4.001 
4.001 

0.03 
4.00 1 
4.001 
0.001 

4.001 

Element 
cu 
Fe 
Ga 
In 
K 
Li 
Mn 
Mo 
Me 
Na 
Ni 

lnon 
41.001 
0.001 
4.001 
41.001 
4.06 

4.001 
4.001 
4.001 
4.001 

0.01 
0.001 

Element 
Pb 
Re 
RJJ 
sr 
Sb 
Si 
Tf 
n 
V 
zt 
zo 

men 
4.001 
4.001 
4.001 
4.001 
4.001 
0.01 

4.001 
q.001 
0.003 
4.001 
0.004 

Balances are c a l i i  regularly with weight sets traceable to NlST #32856, /I32837 and othtn. 

of measurements and other effects, such as traaSpiration losses, for aperiod ofonc year fkomtha 
date of d c a t i c m .  Thisparantee is valid ody when the material is kept tightly capped and 
transported and stored under laboratory conditiaas. 

This CRM is guaranteed stable to +/-0.5% of the certified CMlCentratioBl iaclusive of UIlCafainty 

l#" '05 
Date of Certification: certifyingmcer. N . W d  
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Tbis Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the followirrg 
guides: 

EURACHEMJCITAC Guide: Quantifying Ullcertahfy 
ASRvl Guide D6362-98 
IS0 Guide 34: Quality system guideliies for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 I: Conmti of certificates of refntnce materials 
NIST Technical Note 1297 
LAC-(312-2000 Guidelines for the requirements for the competence ofrefercncc materials producers 
1so/REMcoNuI0 
Material Source: 
All anatytes and matrix rnatcrialP arc obtained and verified by SPEX CUtiPrcp &om pre-qualified vendors as p u  IS0 9000 
guidelines, Vendor identifications arc pmprjetzuy, however sources of all materials used in the p t c p d o n  and testing of 
SPEX Certihep CRMS arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in oeat form or diluted serially witb rnaeix of a purity at or greater than the purity of the 
original matrix sobtion. If dilution is required tbe dilnent must be compatible with all certified ~ a l y t t s  and contain 
stabilizns appropriate for the period of intended use. The CRM can also be used as a spike or witb a sph, again with 
appropriate compatibility considerations. All solutions &odd be thoroughly mixed, by shaking, prior to use and never 
pipetted directly h m  the bottle. AU surfaces that c m e  m contact witb tbe solUtion must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. .. 

Clean laboratory procedures and techniques have been used throughout tbe prepmtion. All maten'als, equipment, 
analytical inshvmentation and personnel have been qualified prior k, use. The highest PM~Q acids applicable, 18 megohm, 
double deionitcd water, acid-leached triple-rinsed bodes, and Class A glassware have been used in all preparations. 
Homogeneity: 
Tbe Homogeneity of the CRM hos been confirmed by procedutts consistent with IS0 guide 17MS, ISO/REMCO N280 
and ASTM D6362-98 AppendixX2. Random, nplicate samplcs of the final, packaged material have been analyzed for the 
certified values by procedures COPSIS~RI ' t with the intended use of the CRM. 
?he matbematical expression k&m is employed to detcrmine the sampling site 
S = relative standard deviation in % for one component of the sample. (it. The sub-sampling uncertainty) 
m -the subsampling mass 
kr = mass of subsample necessary to ensure a relative sub-sampling e m  of 1 K (68% confidence level) m a single 
determination 
Statistical estimator and Confidence limits: 
Tbe certifcd value 'XI listed on the rcyersc of this document is at the 95% level of confidence and can be expressed I 
X = x+/-U where X =True value (Labeled Value), Up Expanded uncertainly 
U-ka, wben k 2  is tbe covesage $ctor at the 95% confidence kvd 
u, js obtained by combining the mdividual tlemcnt standard uncatainty components hand u, dCq2 
CertEcstion Traveler Report: 
All certified value reported were derived fiom Traveler Report (Spur CertiPrep's tractability documentation) identified by 
tbe lot rmmbcr of this CRM. For further infomation contact CRh4 Sales. 
Legal Notice: 
SPEX CertiPrep reference materials an not for any cosmetic, drug or household application and me to be used only by 
qudified individuals wbo xre trained in appropriate procedures. No claims against SPEX CertiF'rep, Inc. of any kind 
whatsoever, whetber based on breach of wananty, alleged negligence, or otherwise, withr#pcct to this RM shall be greater 
than the purchase price. la no went shall SPEX certihcp, hc. be liable for any loss of profits or any incidental, Speeiat or 
consequential damages, 

~ Guide To iheExp~on-OfUn%Eneifainty EMeriSmrnent 199- - _ _ _  
Analyncal Measurement - Second Edition 

Metbod of Preparation: 

- 



Catalog Number: PLLI2-2Xf2Y  LO^ NO. 1 1 - 120LI 
Description: 1000 mgL Lithium ui 
Matrim! 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic insbumentation such as 
ICPOES, DC9, AA., ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1002 mg/L 111 
Uncertainty Associated with Measurement: +/- 3.0 mg/L 
Certitied Value is Traceable to: MST SRM #3129a 

111 

The CFU! is prepared gravimetrically using high purity Lithium Carbonate Lot# 0302 1A. The 
cert5ed value listed is the average of values obbined by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 
Method: Evaporate to dryness Fume with Sulfuric Acid. Ignite and weigh as Li2S04 111 
Instrumental Analysis by ICP spectrometer: 1001 mg1L 
Uncertified Properties: 

Density: 1.013 @ 24.6 Degrees Celsius I I 

Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysts: 

Element mg/L Element mg/L Element mg/L i l l  I 
E: 

Al 4.001 Cu 0.02 Pb 0.008 k! 
AS <0.001 Fe 0.04 Rb 4.001 
As 0.06 Ga <0.001 , Re 4.001 
Bi <0.001 In 4.001 Sr 0.004 
Be <0.001 K ~0.20 Sb 0.004 
B c0.001 ti <0.001 Si <O. 100 
Ba 0.004 Mg 0.004 n d0.001 

<0.001 CT Mo 0.007 Ti ~0.001 
Co ~0.001 Mn 0.004 V 0.006 

Zn Ca 0.012 Ni 4.001 0.03 
Cd <O.OOl Na 0.100 Zr ~0.001 

Z I - + P O  Balances are calibrated regularly with weight sets traceable to h?ST #32856, #32857 and others. - a c: 4 5 
This CRM is guaranteed stable to +I-0.5% of the certiiied 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 onIy when the material is kept tightly capped and 

. . . . . . . . . . . . . .  ~po~ed.and:~or~~&.Eaborato~condmom. . . . . . . . . . . . . . .  



Tlus Certified Reference Material has been prepared and certified under an I S 0  9001 ystem consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measuremeut 1995 
EURACHEM/CI"AC 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: Cemfication of reference materials, general and statistical principlcs 
IS0 Guide 3 1 : Contents of certificates of reference nlaterials 
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 andytcs and matrix nlaterials arc obtained and verified by SPEX CeniPrep from prequalifred vendors as per I S 0  9000 
guidelines. Vendor identiiications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX Cerliprep CRMs are tracked and documented. For furlhcr infomuion contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in ncat form or diluted serially with matrix of a purity at or greater than h e  purity of the 
original matrix solution. If dilution is required llte diluent must be compatible with all certified anatytes and contain 
stabilizers appropriate for the period of intended me. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibiliq considerations. All solutions should be thoroughly mised by shaking. prior lo use and m e t  
pipetted directly from the bottle. All surfaces tllat come in contact with the solution must be tlmmughly 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 beenused throughout the preparation All materials. equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megolm 
double deionized water, acid-leached triple-rinsed bottles. and Class A glassware hpe  been used in all preparations. 
Homogeneity: 
Tlu HoiiiogeneiF of the CRM hasbeen 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 matehl have been analyzed for the 
cerlified values by prncedurcs consistenl with fhe intended use of the CRM. 
The mathematical espression k=&n is employed to determine the sampling size 
s = dative standard deviation in %for one component of the sample. (ie. The sub-smnpliing uncertainly) 
m = the sub-sampling inas 
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 rad Confidence limits: 
The certified value 'ix' listed on the merse of this document is a1 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 the coverage factor at the 95% confidence level 
u. is obtained by combining the. individual element standard uncertainty conlponents u,, and &. 4%' 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRU For further information contact CRM Sales. 
Legal Notice: 
S P M  CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by . 

qualified individuals who are traiiied in appropriate procedures. No claim against SPEX Ccrtiprep.'Inc. of any kind 
whatsoever, whether based on brcach of warianty, alleged negligence, OT otherwise, with respect to this RM shall be mer 
than the puxhase price. In no event shall SPEX CerhPrep, Inc. be liable for any loss of profits or an.; incidental, specs or 
consequential darnages. 



Catalog Number: PLM09-2X/2Y/2T LotNo. ll-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 spectIoscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the cerfled properties listed below. 

I 
Certified Value: 1000 mg& 
Uncertainty Associated with Measurement: +I-3.0 mgL 
Certified Value is Traceable to: NlST SRM #3 134 

13 
The CRM is prepared gravirnetrically using high purity (NH4)6(Mo)7(0)244H2OLot# 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 Quinoline. Filter, dry, and weigh as Mo02(C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 1001 mg/L 
Uncertified Properties: 

Density: 09989 (323.7 Degrees Celsius 

Trace MetalISc Impurities in tbe Actual Solutjon via ICP / lCPMS Analysis: 

Element mg/L Element mg/L Element mgfL 
I I 

Kl I 1  
As 0.03 Cu 0.003 Pb ~0.001 m i i  

C I I  
Ag ~0.002 Fe 0.110 Rb <0.001 - I f f %  
At ~0.002 Ga <0.001 Re 0.030 
Ba <0.001 In <0.001 Sr <O.OOl 5 !d 
Be <0.002 K 0.060 Sb 4.001 

<0.007 Li 4.003 Si 4.200 
Mn 0.002 Bi ~0.001 Ti 0.003 

cd 4.100 Mg ~3.001 n 4.001 
Ca 0.010 Ni Ul.00 1 V 0.004 
0 4.003 Na 4.002 Zr 4.001 
Co a.001 Zn 0.006 

Balances are caliirated regularly with weight sets traceable to NIST W12856, #32857 and others. 
This CRM is guaranteed stable to +I-0.5% of the certified concentration inclusive of uncertainty 
ofmeasurements and other effects, such as transpiration losses, for a period of one year fiom the 0 1~ w w nr 
date of certification. This guarantee is valid only when the material is kept tightly capped and 2 $ 2 
transwrted and stored under laboratorv conditions. . Q Q C )  z Ulsf 

. . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  6 2004 PM CertiPrep, Inc. , . . . . . . . .  . 
.: ..::.. , , : : : 
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This Ccrtified Reference Material has been prepared and cert5ed under an IS0 9001 
bwides: 
Guide To The Exoression Of Uncertain& In Measurement 1995 

010093 

system coilsistent with the following 

EURACHEWCITAC Guide: QuailUfyi& Uncertainty in Adytical Mwsurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference iiuterials. 
IS0  Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1: Contents of certilicates of reference inaterials 
NIST Tecluucal Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of referencc materials producers 
1SOlREMCO N280 
Materid Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are propfiemy: however sources of dl nlatcrials used in the preparation and testing of 
SPEX CeniPrep CRMs are tracked and documented. For further infomulion contact CRM Sales. 
Instructions for Use: 
Primiuy usage of this CRM is in neat form or diluted serially with matris of a punty at or greater than the purity of the- 
original matri.. solution IT dilution is required the diluent must be compatible with an certified analytes and contain 
stabiliirm appropriate for the period of intended use. The CRM can also be used as a spike or with a spike. again with 
appmpnale compatibility considerations. All soldions should be thoroughly mixed, by shaking, prior to usc and never 
pipetted directly from the bo*. All surfaces tlut co~ne in contact with the solution must be thoroughly cleaned and 
leached prior l o  use. Dilutions should be performed only n-ith Class A volumetric glassware. 
Method of Preparation: 
Clean Iabomtoty procedures and t e c w u e s  I w e  been used throughout the preparation. All materials. equipnlent, 
analytical instruinentation and personnel lave been qualified priorto use. The highen purity acids applicable. 18 megohm. 
double deionized water. acid-leachcd triple-rinsed bottles, and Class A glassware h 7 c  been used in all preparatioos. 
Horn ogeneity : 
Tlx Homogeneity of the CRM has been confumed by proccdures consistent with I S 0  guide 17025. ISOREMCO N280 . 
and ASTM D6362-98 Appendix X2. Randoin. replicate samples of lhc final, packaged material have been analyzed for the 
certified values by procedures consistent wilh dre intended usc of the CRM. 
The mathematical espression k,=s'm is employed to detennine the sampling size 
s = relative stand?rd deviation in a/o for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mss of sub-sample recessaq to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
"he certified value 's' listcd 011 llie reverse of this docutncnl is at the 95% level of confidence and canbe ehpRssed 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 ub and ~t.. 4%' 
Certification Traveler Report: 
All certified values reported were derived r o m  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 cusmtic, drug or household application and are to be used only by 
qualified individuals who are trained in appropnate procedures. No claiins against SPEX CertiPrep, Inc. of any kind 
whatsoever. .;vhether based on breach of warn, alleged negligence, or otherwise. with ~ s p S  to this RM shall be greater 
rhan the purchase price. In no event slxill SPEX Cercihep, Inc. be liable for any loss of profits or any incidental. special. or 
consequential damages. 

. 
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This CRM is guaranteed &le io +/-O.5%of the certified conceotration inckive 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 or& when the material is kept tightty cappedand 
transported and stored mderlaboratoryconditions. 

Date of Certification: Certifying Officer: N* 

m 

0!2rtt2& of 9h!2mme fl&riaf 

Catalog Number: PLP9-2XQY/2T Lot NO. 11-9oP 
Description: 1000 mgL Phosphorus 

Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
callkition standard or quality control standard for inorganic spemoscopic instnunentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. Et can be employed in USEPA, ASTM and other methods 
relevant to the cemfied properties listed below. 
CertfiedValue: loo0 mg/L 
Uncertainty Associetwl with Measurement: 
Certified Value h Traceable to: 
The CRM is prepared gravimetrically using high purity (NH4)H2(PO4) Lot# 049411.Thc 
certified value listed is the average of values obtained by classical wet assay and ICP spectrameter analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mg5 
Method: precipitation using Magnesia Mixtun. Filter, ipite and weigh as Mg2pZ07. 

Instrumental Anafysis by ICP spectrometw: 1000 mg/L 
Uncerlified Properties: 

Density: I .ooo @ 24.3 ~egrees celsius 

+/- 3.0 m@L. 
NIST SRM #3 139a 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgL Element mg/L Element mg/L 

As ul.001 cu 4.001 EJb Q).oQl 

Ag 4.009 Fc 0-02 Re 4.001 
Al 0.02 011 4.001 Rb a.001 
B 4).m In 4.001 Si 0.01 
Be a.001 K 4.20 Sb 0.02 
Ba ul.001 Li q.001 Sr a.001 
Bi -4.001 Mo 0.002 Ti 0.006 
Q a 0 0 1  Mn a.001 TI 0.003 
ca 0.025 Mg 0.002 V 4.001 
Cd 4.001 Ni 4.001 zn 0.60 
co 4.001 Ma 0.009 zr 4.001 

Balances are calibrated remlarlv witb WW sets traceable to NIST #32856, #I32857 and others. 

. . _ . . .  . 
. .. .. ... ......... ..... ?.zo!?? SITE!! cefl.i?!.?P!. !?C. ,. . .. . . . . ... . ... .. . . . ... .. . , .. .. . . . .. , . . . ... . .. .. .. . ._ . . . ... .. . . . .. . .. . . .. . . ~ . . . .. I. " .. 
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This Certified Reference Material Ius b a n  prepared and certified under an IS0 (9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainly In Measurement I995 
EUR ACHEWCITAC Guide: Quantirying Unceflaiiay in A ~ l j - t i d  Me3surercnt - Second Edition 
ASTM Guide DG362-98 
IS0 Gnide 31: Quality system guideJim for the production of reference nlaterials. 
IS0 Guide 17025: Certification of reference materials. general a id  statistical principles 
IS0 Guide 31: Contents of certificates of reference inaterials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the rcquitenients for the competence of reference inaterials producers 
ISOlREMCO N280 
Material Source: 
All analyes and matrix inalerials are oblained and verified by SPEX CertiPrep from prequalifiedvendors as per IS0 9000 
,~dclines. Vendor identifications are proprielmy, however sources of all materials used in the preparation and testing of 
SPEX CerriPrep CRMs arc tncked and documented. For fuurlher information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a p w i ~  at or greater than the purity of the 
original matrix solution. If dilution is required the diluent Imst be compatible with all certified analytes and contain 
stabilizers appropriate forrhe period of intended use. The CRM can also be iued as a spike or with a spike. again with 
appropriate coinpatibility considerations. All solutions should be thoroughly mised. by shaking. prior lo use and m e r  
pipetted directly from the bottle. All surfaces that wine in contact with the solution niust be thoroughly cleaned and 
leached prior to use. Dilutions should be performed 0ill.j with Class A voluinetric glassware. 
Method of Preparation: 
Cle'm laboratoy procedures and techniques have been used throughout the preparation. All materials. equipment, 
analytical instrumcntatioii and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm 
double deionized water. acid-leached tnple-rinsed bottles, and Class A glassware have been used h all preparations. 
Horn ogeneity: 
The Homogeneity of the CRM hasbeen confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 AppndL.r X2. Random replicate samples of the final, packaged material have been analyzed for the 
certified values bq procedurrs consistent with the intended use of the CRM. 
TIX inat~~matica~ expression k,=& is enipioyed to determine the sampling size 
s = relative standard deviation in '36 for one cotnponent of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = inass of subsample necessaty to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The ceniiied valiie 'x' listed on the reverse of tlus doaunent 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 the coverage €actor at Uue 95% coifidence level 
u, is obtained by combining the individual eleinenl standard uncertainty components qand &E-h: 
Certification Traveler Report: 
Ail certified values'reported were derived from Traveler Report (Spes CertiPrep's traceability documentation) identified by 
the lo1 ntunber of this CRM. For hurther infonuation 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 who are txained in appropriate procedules. No clainls against SPEX CertPrep, h. of any kind 
whatsoever, wkthcr based on breach of wanan8. alleged negligence. or otherwise. with respect to t i s  RM slwll be greater 
than the purchase price. In no ewnt shall SPEX Certihp, Inc. bc liable for any loss of profits or any incidental, special, or 
mnsequentid damages. 

' 
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& A R w *  Catalog Number: PLS19-2XQYI" Lot No. 11-33SI 
Description: 1000 mg/L Silicon 

This ASSURANCE @ d e d  r e f i e  mawid, CRM, is intended pharib f i  usc BS a 

Matrix: H20 / 0.4% F- 

calibration standard or quality control standard for inorganic specb-oscopic instrumentdm sacb rn 
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: 1001.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared p;ravimetrically using high purity W44)2SiF6 tot## 02021D.'lbe 
oertified value listed is the average of Values obcained by classical wet assay and ICP spcctromaer e k  
Reler to side 2 for de ta l  of measurement ancertaintic% 
Classical Wet Assay: 1004 mgL 
Method: F'recipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filta, dry, and weigh l l ~  

Instrumental Analysis by ICP spectrometer: 999 
UncertIfied Properties: 

Density: 1.001 az.7 ~ e g n e s  Celsius 

+/- 3.0 m f i  
NIST SRM #3 150 

(CSH7ON)4[Si(MoI2040)] 

m& 

Trace Metallic Impurities in tbe Actual Solution via ICP / ICPMS Analysb: 

Element mg/L Element ng/L Element mfi 
AI 0.003 cu 4.001 Pb 4.001 
4 4.001 Fe 0.02 Rb 4.001 
Aa a.06 Ga 4.001 Rc . 4.001 
Ba 4.001 In 4.001 sr 4.001 

K 0.14 sb - 4.001 

i i i  

B 4.001 u 0.00% Ti 4.001 
Bi 4.001 Mo 4.001 n a.001 
cd 41.001 w 4).oo1 V a.001 
ca 0.016 Mn 4).001 zn 
cr 4.001 Na 0.003 zr 0.002 
co 4.00 1 Ni 4.001 

0.002 

Balances are calibrated regularly with wi#t sets traceable to NIST #32856, #I32857 and otbas. 
Tbis CRM is guaranteed stable to +/4.5% of the certified concenht.ion inclusive of mwtahty 
of measurements and otbcr effects, such as transpiration losses, for a Period of me ycar *om the 
date of certification. This guarantee is valid only when the material iS kept tightly capped and 
transported and stored under laboratory conditions. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To rIhe Expression Of Uncertainty In Measurement 1995 
EURACHWCITAC Guide: Quanhfying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide 06362-98 
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 : Cordents of certificates of reference materials 
NlST Technical Note L297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials pIoduccrs 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX Certih-ep from prequalified vendors as per Is0 9oOO 
guidelines. Vendor identifications are propnew, however sources of all materials used in the preparation and 
SPEX CertiPrep CRMs are tracked and documented. For fuTther information contact CRM Sabs. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or grealer than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and c o n e  
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, pnor to use and never 
pipetted directly from the bottle. AU surfaces that come in contact with the solution must be thoroughly cleaned and 
Ieached prior to use. Dilutions should be performed only with Class A volumetric glasswm. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials. equiPment, 
analytical innrumentalion and personnel bave 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, ISo/REMCO 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 = h  is employed to determine the sampling size 
s = relative standard deviation in % for one comppnent of the sample. (E. The sub-sampling uncertamty) 
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 si@c 
determination 
Statistical estimator and Confidence limits: 
The cerlifed value ‘x’ listed on the m e n e  of this document is zth 95% level of confidence and can be expressed Bs 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U E h  where k2 is tbe coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncerlainty components ui and ~ d r u t ‘  
Certification Traveler Report: 
All cenifed values reported wen 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 CeniPrep 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 of wananty, alleged negligence, or otherwise, with respect to this RM sball be greattr 
than the purchase price. In no evenl shall SPEX CertiPrep, Inc. be liable for any loss of proffis or any incidental, special, or 
consequential damages. 

Of 

203 Norcross Avenue Metuchen, NJ 08840 USA 
. - . - - - - . - 
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Catalog Number: PJ.XI!J-2X/2YB'I' ~ o t  No. 10-172TI IQ.= u m 
I i -tJ 

1000 mg/L Titanium I I i "  Desctiption: . ! !a ,! ! 

Balances arc d i e d  regularfy with weight sets traceable to NIST #32856,#32857 and otbclk 
This CRM is guarauteed stabk to +/-0.5% of the mtifkd concentration inclusive of ma- 

Date of Certification: 

O 2004 SPEX CertiPrep, Inc. 

This ASSURANCE @ certified reference mat& CRM, is intended p r h d y  for use as a 
c a l i i o n  standard or qualii control stadard fm h n p n i c  spectroscopic instrumentatioll SU& as 
ICPOES, DCP, M, ICPMS, md XRF. It can be employed m USEPA, ASTM and other methods 
relevant to the certEed propties listed below. 

1 Value: ggg 
Uncertainty Associated wltb Measurement: +!- 3.0 mg/L 
Certified Valse is Traeeabk to: NIST SRM #3 162a 
The CRM is prepared p v h e t k d y  using high purity (NM)TiF6 Lot# 02021E.Tf.w 
certified vafue listed is the avmrge of d u e s  obtained by classical wet assay and 1CP spectmneta ady!ih 
Refer ta s k  2 for detaih o f m m s ~ n a ~ e t  uaartaiaticr 

Classical Wet h a y :  999 mg/L 

Metbod: Precipitation using Ammonium Hydroxide. Fdter, ignite and weigh as Ti. 

Instrumental Analysis by ICP speEtrometer: 997 II@L 
Uncertified Propertiu: 

Density: 1.000 @ 23.7 ~egnes C ~ I S ~ U S  

Traa Metallic Impurities in the Actual Solution via ICP / I B M S  Analpin: 

Element mg/L Elewnt mg/L Element m g 5  

Al 0.004 Cu 0.01 Pb 4.001 
As Q).001 Fe 0.002 Rb 4.001 
& 41.001 01 4.001 Re 4.001 
B 4.004 In 4.001 Si - 3.0 
Ba 4.001 K 4.10 Sr 4.001 
Be 4.001 U Q).001 Sb 4.001 
Bi 4.001 wl a.003 n (0.001 
CB 0.012 Mn 4.001 V 4.001 
Cr 4.07 Mo 4.001 Zr 0.001 
Cd <O.001 Na QM Zls 0.001 
Co 0.002 Ni 4.001 

- 
of rncmmments and 0 t h  effects, such as hwpiration losses, for a period of anc year Grom the 
date of certification. This guarantee is valid only when the mattrial is kept ti- capped d 
tmqmkd and stored under labmhy conditians. 
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This Certified Reference Matcrial has been prepared and certified under an 1SO 9001 system consistent with the follow& 
guides: . 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for &e productioqof refmnct matetiah. 
IS0 Guide 17025: Certification of reference materials, g e n d  and statistical principles 
IS0 Guide 3 1 : Contents of certifiicatcs of reference materials 
NIST Technical Note 1297 
~ C - G 1 2 - 2 0 0 0  Guidelines for the requirements fot the competence of reference rnahkls producers 
Iso/REMcoN2so 
Material Source: 
AI1 andytm and matrix materials arc obtained and verified by SPEX CUtiPrep from prcqualificd vendors as per !SO 9OOO 
guidelines. Vendor identifications are proprietary, however sourced of all matbrials used m the prepadon and tesdpg of 
SPEX CcrliPrep CRMS are tracked and documeoted For forther infomation contact CRM Sales. 
Instructio~s for Use: 
Primary usage of this CRM is m neat form ordiluted seriallywith matrix ofa purity at or gnaterthan the purity ofthe 
original matrix soldon. If dilution is required the &bent mast be compatible with all certified analytcs and contain 
stabilizers appropriate for the period of intended use. Tbc C3.M can also be used as a spike or with a spike, again with 
appropriate compmiility considerations. All solutions should be thoroughly mixed, by shaking, prior in use md never 
pipetted ditsctly h m  the bottle. All surface that come in contact with the soidon must be thoroughfy cleaned and 
leached prior to we. Dilations should be paformed only with Class A volumetric gbsswam. 
Method of Preparation: 
Clean laboratory procedures and techniques bave been used throughout the preparation. All materials, equipment, 
analytical inStnrmcntation 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 glasswm have been used in all preparations. 
Eomogcneity: 
T h e  Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and AS'IU D6362-98 Appendix X2. Random, replicate samples of h e  fd, packaged material have becn analyzed for C e  
certified values by procedurelr consistent witb the intended use of the CRU 
The mathematicsf expression k&m is rmployed to determine the sampling a h  
S = relative standard deviation in % for one component of the 58mplt. (ie. The subsampling uncutainty) 
rn = the subsampling mass 
]G= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence Isvcl) in a shglo 
detnmindan 
Statistical estimator and Confidence limits: . 
The cer t ih l  value 'x' listed on the revme of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), Ut Expanded uncertainty 
upku, where k-2 is the covcaagc factor at lhe 95% confidence level 
u, is obtained by combining the individual elcmsnt standard unctrfainoL components Q and a, b? 
Certification Traveler Report: 
All certified values reported were derived h p  Travelw &port (Spa CertiPrrp's mceability documentation) identified by 
the lot number of this CRU For fintba information conbct CRM Sales. 

SPEX Certifrep referace materials are not for any cosmetic, drug or household application and arc to be used only b 
qualified individuals who arc trained in appropriate procedures. No claims against SPEX CertiPrep, hc. O f  any kbd 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with mped to this RM shan be Bnata 
than the prachasc price. Jn no wen? shall SPEX CWtiPrep, Inc. be liable for my loss of profits or my incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

- 

Legal Notice: 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSale@spexap.com www.spexcsp.com 
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Catalog Number: PJ-SR2-2X/2Y/2T Lot No. 10-130SR 
1000 mg/L Strontium in 2% HN03 Description: 

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 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. 

CertifiedValne: 1000 mg/L 
Uncertainty Associated with Measurement: +I- 3.0 mg/L 
Certified Value is Traceable to: NIST SRM #3 153a 

The CRM is prepared gravirneuically using high purity Strontium Carbonate Lot# 0903 IB . Thc 
certified value listed is the average of values obtained by classical wet assay and ICP specmmeter analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mglL 
Metbod: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

MST SRM##928. 

e ~ t r u - h l  h81ysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: I 

Density: 1.010 @ 23.5 Degrees Celsius 

Trace Metaflic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element ID@, Element I@., Element mg/L 
A1 0.002 Cu <0.001 Pb <0.001 
As <0.001 Fe 0.006 Rb <0.00 1 
& ' co.001 Ga 4 .001 Re <0.001 
B <0.001 Ln 4.001 Si 0.012 
Ba 0.02 K 0.20 Sr 4.001 
Be <0.001 Li 4.001 Sb <0.001 CwI  3 t L  K 
Bi <O.OOI Mg 4.001 ~i <0.001 

i 
\ L ~ I  M 1 

'Ca 0.0 16 Mn ~0.001 TI ~ 0 . 0 0  1 
cn tflra 
m m a  I I I 

Cr 0.003 Mo ~0.001 V 0.003 
Cd 4.001 Na 0.004 Zr 
Co 4.001 Ni 4.001 Zn 4.00 1 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. Q w x Q. 1 
This CRM is guaranteed stable to +I-0.5% of the certified concentration inclusive of uncertainty flW a 
of measurements and other effects, such as transpiration losses, for a period of one year &om the 0 W ~LI 

Z F - k t  G 
date of certification. This guarantee is valid only when the material is kept tightly capped and u a a u z 
transported and stored under laboratory conditions. -5% 

Q Q Q  r 



. 

... 

T h i s  Certified Reference Material has been prepared and ceriified under an IS0 YO0 1 system consistent with ttle following 
guides: 
Guide To The Expression Ofuncertainty In Measurement 1995 
EURACHEMKLTAC Guide: Q m w i n g  Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17023: Certification of reference materials, genenl and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requiremenrs for the conlpetence of Rference materials produceb 
I s O / R E M ~  N280 
Material Source: 
All anatytes and matrix malerials are obtained and verified by SPEX C e r t i i ~ p  froin prequalified vendors as per IS0 9o(w3 
guidelines. Vendor idenbfications are proprietq, however sources of all  inaterials used in the preparation and testing of 
SPEX CeniPrep 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 serially with matrix of a purity at or greater than the purity of the 
original mnatrix solution. If dilution is required the diluent must be compatible with aUceMied analytes and contain 
stabilizers appropriate for thc period of intended use. The CRM can also be used as a spike or with a spike. again wilh 
appropriate coinpatiiility 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 wifi 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 laboratov procedures and techniques have been USBd throughout the preparation All materials. equipmenl, 
analytical instrumentation and personnel have been qualified prior to use. The highest punty acids applicable, 18 megolq 
double deionizcd water, acid-lcachcd 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. ISO/REMCO N280 
and ASTM DG362-98 Appendix X2. Random, replicate samples of the T i l :  packaged material have been analyzed for the 
ceriified values by procedures consistent with the intended use of the CRM. 
 he mathematical cxpmsion k=sb is employed io determine the sampling size 
s = relative standard deviation in % for one coinponent of the sample. (ie. The sub-sampling uncertainty) 
m = tlx sub-sampling mass 
k, = mass of sub-sample necessary to ensw D relative sub-sampling emf of 1% (6Wo confidence level) in a single 
determination 

* ' 

. ,  

... . . .  . . .  
. .  .:: Statistical estimatbr and:CoGjjdence:-&iits: .? . . . .  

. I .  The certified value fs' listed On the &bene of this d&ment' 
x = x+/-u where x q r u e  value (Labeled value); U= ~~pandki i  unkrtaiq 
u=~u. w l ~ r e  M is the coverage factor at the 95% confiperice level::' 

t the &Go level of.confdence and can be expresdd as 
.. . .  I 

. .  
. . .  

? & is obtained by cokhi&he~indijjduaI eleinenfstandard'ukertainty pnpnents,ui;and ' &.&u: . .  
... .'. ' 

. .  . , :". 
, ' Certification Trsrve1er:Repord '' :. 

All certified values reported yere'derived f&;Travcler Repdlrt (Spex Certihp's traceabilitj dociunenlntion) identifiediby . 
,the lot number of this CRM. For furlber infonnation contact CRM Sales. 
Legal Notice: 

: r  SPEX CertiPnp refere,&ematerials are not 
qualified indi\iduals'kha arefrained 
idmsoever, whether ba&d on breach of 
...than the purchase price. In no event. s 

' ' 

... . .  . .  

orhowehoId,applicatio~ and are to be used only by 
ms agai+t SPEX:CertiPrep, ,+'of any kind 

, or othenvise, with respect to this RM shall be greater 
f.profits or a q  incidental, speck4 or 

. consequentid damages. . .  
.... 

+i 

. .' 
, :  . *  ..... .>. .... : , .. 

. . .  . .  ... . . .  . . . . . . .  . .......... . . . .  . . . . .  . . .  ... . . . . . . .  :,.::.:;:. . . .  .......... . . .  .. i ....... ',:-? ....... . . .  : . . . .  . . .  ...... .:. . .  , :. , ,;_ . . 
:: ,.. .:.a:.,. 
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Catalog Number: fLS"x,QY/2T Lot No. 11-45SN 
Description: 1000 mg/L Tin 
Matrix: 20% HCL 

This ASSURANCE @ certified refaace material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic inStnrme ntation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPk ASTM and otfrer methods 
relcvaut to the d i d  properties Listed below. 
CertifiedValue: 997.5 mg/L 
Uacertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetticaIly using high puriv Tin Metal Lob9 10951C.The 
certified value listed is the average of values obtained by classical wet assay and 1 0  spectrometer analysis 
Refer to side 2 for details of measurement unctrtalnties. 

Classical Wet Assay: 999 mg/L 

Methd: Precipitation using h ~ ~ ~ o n i u m  Hydroxide. Filter, ignite, and weigh as Sn02. 

Instrumental Analysis by ICP spectrometer: 996 
Uncertified Properties: 

Densify: 1.04 1 @ 22.7 Degrees Celsius 

4- 3.0 mSn, 
MST SRM #3161 

m& 

Trace Metallic Impurities in the Actual Solution via ICP / JCPMS Analysis: 

Element mg/L Element mgL Element mg/L 

As 

& 
AI 
B 
Ba 
Be 
Bi 
co 
cd 
ca 
cr 

4.10 
0.004 
0.007 
4.001 
4.001 
4.001 
4.001 
0.007 
4.01 
0.07 

0.007 

cu 
FC 

Ga 
In 
K 
ti 
Mo 
Mu 
Ms 
Na 
Ni 

<o.Odl 
0.10 

4.001 
4.01 
4.20 

<0.001 
(0.001 
4.001 
4.001 
0 .W 
0.045 

Pb 
Re 
R b .  
Sb 
Si 
St 
T I  
n 
V '  
zn 
zr 

- 

0.001 
<0.001 
<0.001 

0.002 
0.09 

<0.001 
<0.001 
<0.001 
(0.21) 

0.70 
<0.001 

Balances arc calibrated regularly with weight sets traceable to MST #32856, #32857 and othaa 
This CRh4 is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurcmcnts and other effects, such as transpiration losses, for a period of one par iiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped d 
transported and stored under laboratory conditions. 

'q5 
Certifying officer: N- u- rn 

Date of Certification: 
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This Certified Reference Material has been prepared and certaied under an IS0 9001 system consistent with the followhg 
guides: . 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quanming 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 cenificates of reference materials 
NIST Technical Note 1297 
IJ.,AC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and malrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per Is0 9000 
guidelines. Vendor idelttifications are proprietary, however sources of aU 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 serially with matrix of a punty 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, agam with 
appropriate compatibility considerations. All soluti0ns should be thoroughly mixed, by shakhg, fior to use and never 
pipetted directly from the bottle. AU surfaces tlmt come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be pesonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedurw and techniques lave been used throughout the prepamtion. All materials, equipmenf 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 mgOhm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in al l  preparations. 
Homogeneity: 
The Homogeneity of the CRM has been contimned by procedures consistent with IS0  guide 17025, ISO/REMCo N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the fw 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 Siat 
S = relative standard deviation in % for one component ofthe sample. (ie. The sub-sampling uncertainty) 
m = 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 

The certified value 'x' listed on thc reverse of this document is at the 95% level of confidence and can be expressed aS 
X = x+l-U where X =True value (Labeled Value), U= Expanded Uncertainty 
U=ku, where k=2 is the awerage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components uiand U C ' ~ , ~  
CertXcrtion Traveler Report: 
All certified values reported wex derived from Tmveler Report (Spex certiprep's traceability docllmentation) identified by 
the lot number of this CRM. For httber information contact CRM Sales. 
Legal Notice: 
SPEX Cenihep 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 CertiPnp, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or othemke, with respect to this RM shall be 
than the purchase price, In no event shall SPEX CedPrep, Inc. be liable for any loss of profns or any incidental, specU or 
consequential damages. 

Statistical estimator and Confidence limits: --w 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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Catalog Number: PLBI4-2Z2Y Lot No. 11-136BI 

Description: 1000 mg/L Bismuth 

Matrix: 10% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic insfrumentation 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 Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Bismuth Metal Lot# 0793lE.The 
ceaificd value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertalnties. 

CIassical Wet Assay: 1003 mgL 

l'&thod: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(N03)2 NlST 

Instrumental Analysis by ICP spectrometer: 1002 mg/L 
UncertEed Properties: 

+I- 3.0 mg/L 
NIST SRM #3 106 

SRM #928. 

U Y I  
ig I l l  
< I l l  h!! ;pi 

Density: 1.052 @ 25.1 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgA, Element mg/L 
AI As <0.001 0.002 cu Fe <0.001 0.01 Pb Rb <0.001 0.002 

5 Ag <0.04 Ga <0.001 Re < o m  I 
B <0.03 In 4.00 1 Sb <0.001 n r  I+; 

Ba Be <0.001 <O.oM IC Li 4.001 0.01 Si Sr <0.001 0.027 p@ 
Cr <0.001 Ma 4.001 n <0.001 I 

4.001 V ~0.001 cd ~0.001 
Ca - 0.04 Ni 0.002 Zr <0.001 

Na 0.003 Zn 0.05 

Balances are calibrated regularly with weight sets traceable io NIST #32856, #32857 'ad o h .  2 a 
Tbis CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertamty a UJ LiJ 0: zi-i-+-o of measurements and other effects, such as transpiration losses, for a period of one year from the - Q a Q z 
date of cdfication. This guarantee is valid only when thematcrial is kept tightly capped and a * 
transported and stored under laboratoxy conditions. 

co ~0.001 Mn 4.001 Ti 4.001 413 D* 141 
"5G;;Cn 

Mg EWd 
Z U L U  awxs I  I 

OCT - 2005 
Date of Certification: Certifying Officer: AI* 
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Tliis Certified peference Material has been prepared and certified under an IS0 9001 syslem consistent with the folloiving @ 
guides: 
Guide To Tlie Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guidc: Quantifjing 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 reference nlaterials, general and statistical principles 
I S 0  Guide 3 1: Contents of certificates of reference ntlerials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of refcrcnce inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and mtris itwerids are obtained and !-erificd by SPEX CeniPrep from prequalifed vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary, liowcver sources of all materials used in the pnrparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For fiirther information contact CRM Sales. 
Instructions for Use: 
Primmy usage of this CRM is in neat form or diluted seiiatiy with matriv of a purity at or mater  than the purity of the 
original inatrix solution. If dilution is required the diluent must be coiapatible with J1 certified analytes and conlain 
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. AI1 solutions should be thoroughly mixed. by sliaking, prior to use and never 
pipelred directly from the bottle. AU surfaces that come in contact with the solution must be thoroughly cleaned slnd 
leached prior to use. Dilutions should be p e r f o d  only with Class A volum&c glassware. 
Method of Preparation: 
Clean labordtoq procedures and techniques have been used throughout the picparation. AU mterials. equipmat, 
analytical inmlmenfation and personnel have been qualified prior to use. The highest purity acids applicable. 18 megotun, 
doiible deionized water, acid-leached trjple-rinsed bottles. and CJas A glasswax lave been used in all preparations. 
Horn ogeneity : 
Tle Homogeneity of thc CRM has been confinned by procedures consistent with IS0 guide 17021, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final, packaged material haw been analyzed for the 
certified values by procedures consistent w i& the intended use of the CRM. 
Tlle inathematical espression k=sZm is employed to determine the’sampling size 
s = relative standard deviation in % for one coinponent of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
h= mass of sub-sainple necessary to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimatok and confidence limits: 
Tlic certified value ‘x‘ listed on the reverse of this document is at the 95% level of confidence and can be ex- as 
X = ss/-U where X =True value (Labeled Value), U= Esparaded uncertainty 
U=ku, where k-2 is the coverage factor at the 95% cud idem level 
u, is obtained by coinbining the individual element standard uncertainty components u, and &-hi? 
Certification Traveler Report: 
#I1 certified values reported were derived from Traveler Repon (Spex CertPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp reference materials are not for any cosmetic. drug or liousehold application and are to be used only by 
qualified individuals’Who m mined in appropriate procedures. No claims against SPEX CertiPrep, I=. of my kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this Rh4 shall be greater 
U r n  the purchase price. In no event shall SPEX &@rep. Inc. be liable for any loss of profils or any incidental. special or 
consequential damages. 

203 Norcross,Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


Catalog Number: PLLA2-2x/2Y Lot NO. 11-32LA 
Description: 1000 mg/L Lanthanum 
Matrix: 2% HN03 

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

Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: 

Certified Value is TraceabIe to: 

Tbe CRM is ptepared gravimetrically using high purity Lanthanum Oxide Lot# 11901J.Thc 
certified value listed is the average of values obtained by classical wet assay and I C 2  spectrometer analysis 
Refer to side 2 for details of measurement uncertaintiea 

CIassical Wet Assay: 1001 mg& 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

+I- 3.0 mgL 
NET SRM #3127a 

MST SRM N28. 

Instrumental Analysis by ICP spectrometer: 999 
Uncertifed Properties: 

Density: 1.01 1 @ 2 1.8 Degrees Celsius 

mglL 

Trace Metallic Impurities fn the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg!L Element mg/T., 
cc 0.007 L'u co.001 Tm ~0.001 
cs 12.00 Mn <OB03 Ti 0.01 

Et 4.001 Nd 4.001 Ta 4.001 
Eu <0.001 Ni 4.003 'Ib <0.001 
Fc 0.02 Na 0.08 Th <0.001 
Ga 4.001 Pr <0.001 v 4.001 
Gd 4.10 Rb 4.001 W ~0.001 
Hf 4.001 SC 0.003 M 4.001 
Ho 4.001 Sm 4.001 Y 0.003 
la 4.001 zr 4.001 

4. co.001 Mo ~0.001 fl 0.02 

Balances are calibrated regularly witb weight sets traceable to NIST #32856, #32857 and o h .  
This CRM is guaranteed stable to +/-OS% of the certified concatration inclusive of uncertainzy 
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. 

AUG - 2 O O 5  
Date of Certification: Certifying officer: Nr koJ\- 
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This Certified Reference Material has been prepared and certified under an IS0 9001 
guides: 
Guide To Thc Expression Of Uncertainty In Measurement 1995 

system consistent with the following 

EURACHEWCITAC Guide: Quanufying Uncertainty in Analytical Measuremeni - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality gstem guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Conteats of certificates of reference materials 
NlST Teclmical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analq.tes and matrix materials are obtained and verified by SPEX CerliPrep from prequalificd vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CeniPrep CRh4s arr: Lracked 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 punty at or greater than the purity of the 
original matnx solution If dilution is required the diluent must be compatiile wilh all certified amlytes 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 thorougidy nlixed by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces Uut come in contact with the solution must be Uloroughly cleamd and 
leached prior to use. Dilutions should be performed oldy with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used Umughout the ptepamtion All materials, equipmenL 
analj6cd instrumentaltion 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 codinned by procedures consistent with I S 0  guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendi.r X2. Random, replicate samples of the fmal, packaged material have been analyzedfor the 
certified values by procedures consistent with the intended use of the CRM. 
The i ~ t h e ~ ~ t i c a l  expression k,=s'm is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. Tlle subsampling uncertainty) 
m = the sub-sampling mass 
k. = mass of sub-sample necessary to ensure a relative sub-sampling error of' 1% ( 6 W o  confkleme level) in a single 
detemination . 
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 = s+/-U where X =True value (Labeled Value), U= Expanded uncertainly 
U-ku, where k=2 is the coverage fador at the 95% confirdence level 
u, is obtained by combining the individual element standard uncertainly components ui and y- dW2 
Ce r tifica ti0 n Traveler Report. 
All certified values reported were derived from Traveler Report (Spex CertiPrcp's traceability documentation) identified by 
the lot niunber 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 ax to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX C&tS"rtip, L ~ c .  of any kind 
whatsoever, whether based on bfiach of warranty, alleged negligence, or ollmwise, with respect to tlus RM shall be greater 
than the purchase price. In no event shall SPEX CcniPrep, Inc. bc liable for any loss of profits or any incidental, special or 
consequential damages. 



Catalog Number: PLY2-2XnY/2'I' Lot No. 1 1-84Y 
Description: 1,000 mgL Yttrium 
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 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. 

CertiF~ed Value: 999 mg& 
Uncertainty Associated with Measurement: +/- 3.0 m a  

. Certtfied Value is Traceable to: NIST SRM #3 167 

The CRM is pnpared gravimetrically using high purity Yttrium Oxide Lot# 0404 1A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 
NIST SRM #928. 

Instrumental Analysis by ICP spectrometer: 997 mglL 
Uncertified Properties: 

Density: 1.01 1 @ 24.0 Degrees Celsius , 

Trace Metallic Impurities in the Actuil Solution via ICP 1 ICPMS Analysis: 
r '  

Element mg/L Element mglE Element mg/L 
4.00 1 <0.001 Ca 0.02 Lu Tm 

Ce <0.001 La 41.00 1 Ti <0.001 
bf 4.001 Mn <0.001 TI ~0.001 
Er ~0.00 1 Mo 4.00 1 Tb <0.001 
EU <0.001 ~d 4.001 n <O.OOI L-L - 
Fe 0.005 Na 0.001 Ta 4.001 i d e 3  

v <O.IX)I 
a-Uh+a 

Ga 4.001 Ni 4.001 ~ 4 3 - 4  4 
Gd <0.001 Pr 4.001 W 4.001 

4.001 
a Q i ~ @  I 

HO <O. 00 1 Rb 4.001 Yb W am f -4 1 ar3 9. 
- 9  

H f <0.001 Sm 4.001 ZT 4.001 J W C !  .= 
In Sc <0.001 t i  - > U O ~  N I l l  

--Y .y Y -- 
of -suremeits and other effects, such as panspiration losses, for a period of one year fmm the 

O W W W  9 a 
date of cemfication. This guarantee is valid only when the material is kept tightly capped and + +- 
transported and stored un&r laboratory conditions. "2%5E 



This Certified Reference Material has been prepared and ceItifJed under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quant@ing Uncertainty in Analytical Measurenient - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the pmiuction of reference materials. 
IS0 Guide 17025: Cemfication ofrefercnce materials, general and statistical principles 
I S 0  Guide 31: Contents of certificates of reference materials 
NlST Technical Note 1297 
ILAGG12-2000: Guidelines for the requirements for the competence of reference inakrials producers 
ISOlREMCO N280 
Material Source: ’ 

All aoalytes and matrix malerials are obtained and verified by SPEX CertiPrep from prequalifkd vendors as per IS0 9000 
guidelines. Vendor idcntifications are propricmy. however sources of all materials used in the preparation and testing of 
SPEX Celtiprep CRMs are tncked and documented. For further information contact CRM Salcs. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with rnatrix of a purity at or grcater than the purity of the 
on@ matrix solution If dilution is required the diluent must be atmptible 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 *xed, by shaking. prior to use and mer 
pipetted directly from the bottle. AU surfaces !hat come in contact wirh the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed 0nIy with Class A volumetric glassware. 
Method of Preparation: 
Clean labomtoy 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 picparatiom. 
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 final. packaged material have been analyzed for the 
certZed values by procedures consistent wiathe intended ilsc of the CRM. 
The inathematicd e.xpression k,=s2m is employed to determine the sampling six 
s = relative standard deviation in ‘YO for one componenl of the sample. (ie. The sub-sampting uncertainty) 

k, = mass of sub-milplc necessary to ensiue a relative sub-sanxpling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The c e ~ i e d  value ‘x’ listed on the rexerse of this document is at the 95’%0 level of confidence and can be eqxessed as 
X = x+/-U where X =True value (Labeled Value). U- Exyamled uncertainty 
U=& where k-2 is the coverage factor at the 95% confidence level 
u. is obtained by combining the individual element standad uncertainty components &.and uc..dC~’ 
Certification Traveler Report: 
All certified values reponed 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 inaterials are not for any cosmne4ic, 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 warmty, alleged negligence. or otherwise. with respect to tlk RM shall lx greater 
than the parchase price. In no event sMl SPEX CertiPrep. Inc. be liable for a v  loss of pmfits or any incidental, special, or 
consequential damages 

IU = the Nb-Sampling ~ S S  



Certified Value h Traceable to: NIST SRM #3138 

Refer to side 2 for details af measurement uncertainties. 1 j& 
Classical Wet Assay: 999 mg/L : ! I *  

Method: Precipitation ushg Dimethyl Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2 

Instrumental Analysis by ICP apectrometce 1000 rngL 
Uncertified Pro~ertjes: I 

Density: 1.017 @ 24.2 Degrees CeIsms 
Trace Metallic impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

Element mglL Element mg/L Element mg/L 

A1 0.002 Fe 0.033 Re 9.00 1 
Au 0.002 Ga Q).W1 Rh -4.001 
AR 4.001 Ir 4.001 Rb c0.001 
B 41.001 In 4.001 Ru ~0.001 
Be 4.001 Mg 0.001 sn a.00 I 
Bi <0.001 Ma 4.001 Te 4-00 I 
Ca 0.006 N8 0.005 Ti 4.001 
Cd 4.001 Ni 0.001 W <O.M)l 
Co 4.001 Pb 0.002 zr a.001 
Cr cO.002 Pt 0.008 Zn 0.06 
cu 0.d02 

of measurem& 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 

bansported and stored under laboratmy conditions. 1 

TNI 

&~rfificafe of Bef~r~nce  fl8i'~riaI 

Catalog Number: PLPD3-2XQY Lot No. 9-99PD 
1000 mgk Palladium 

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

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

The CRM is prepared gravime~calIy using high purity Palladium Metal Lo# 0602 1 C . The 

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

Date of Certifkation: Certifying Officer: f i e  &ddd~& 

8 2000 SPEX CertiPrep, Inc. 
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- This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foll0wb.g 
guide: __ 
Guide To The Expression Of Uncertainty In Measunrnent 1995 
EURACHEM/CIT'AC Guide: Quantifying Uncertahty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quat@ system guidelines for the production of reference materiah. 
IS0 Guide 17025: certification ofreference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificatts of nfmcc materials 
NIST Technical Note 1297 
ILAC-G12-2000 Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix m a t e d  arc obtained and vuified by SPEX Certipnp from pre-qualifd vendors as per IS0 9OOO 
guidelines. Vendor identifbtbm we proprietary, however sources of all materials used in the preparation and asdng of 
SPEX certiprep CRMs arc tracked and documented For fiutha information contact CRM %la. 

Primary usage of tbis CRM is in ncat form or diluted seriaUy with mat& of a purity at or greatu than the purity o€tbe 
original matrix solution. Ifdhtion is required the diluent must be compatible with all c d f i e d  adytes and c o d n  
s t a b i h  appropriate for the period of intended ?e. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All sohrtions should be thoroughly mixed, by shakin& prior to use and never 
pipettea directly from the bottle. All surfacw 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 prepamtion. All materials, equipment, 
analytical instrumentation and ~ ~ S O M C I  have been palifred prior to use. The highest purity acids applicabk, 18 megohm, 
double deionized water, acid-leached triple-rhd bottles, and Clsss A glassware have been used in all preparations. 

The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix M. Random, replicate samples of the fipal, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
' h e  mathematical expression k,-& is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (je. The subsampling uncertainty) 
m = the sub-sampling mss  
kL= mass of sub-sample necessary to ensure a relative subsampling e m  of 1% (68% confidence level) in B sisglo 

Statistical estimator and Confidence limits: 
The certified vdue 'x' l i  on the revase of this document is at the 95% level of confidence and can be expressed ts 
X = XW-U when X =True value (Labeled Value), U= Expanded uncutain!y 
ULkU, when Irz is the covuage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components qmd I&.&? 
A11 certified values reporttd wexc derived f k n  Tra~elw Repcnt (Spcx cntirep's traccabilify documentation) idcntified by 
the lot number of this CRM. For further information contad CRM Sales. 

SPEX CertiRcp reference materials are not for any cosmetic, drug or household applicidion and are to be used only b)' 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any k€nd 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwiSe, with respect to this RM sban bc 
thap the purchase price. In no event shaU SEX certipnp, bc. be liable for .my )os o f  profits or any inciderrtal, special Qf 

Instructions for Use: 

Homogeneity: 

detu ' stion 
- 

Certification Traveler Report: 

LegalNotia: - , 

consequentid damages. 
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Catalog Number: PLS9-2XQY/2T LotNo. 11-63s I2S& 

Matrix: H20 Enye,: 1 m1 3 

k%gg 
1000 mgL sulfur 

*' WP- 
Description: 

This ASSURANCE @ certjfied reference material, CRM, is intended primarily far 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 certiiied properties listed below. 
CertMed Value: 1001.5 mgL 
Uncertainty Associated with Measurement: 

Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high pur& Ammonium Sulfate Lot# 05891M. The' 
certified value Listed is the average of values obtained by classical wet assay and ICP spectrometer adysii 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mgL 
Method! Precipitation using Barium Chichide: Filter, ete atld weigh as BaS04. ' 

Instrumental Analysis by ICP spectrometer: 1000 mg& 
Uncertified Properties: 

H I 1  
Pi43 
t 17% 
l i i l  

+/- 3.0 mg& 
NIST SRM #I3154 

.. . 

Density: 1000 @ 232 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgll, Element mg/L 

4 <0.001 cu 4.001 Pb 4.001 
Al 4.001 Fc 0.01 Re 4.001 
As a.001 Ga 4.001 Rb 4.001 
Be 4.002 In Q.001 Si 0.033 
Ba 4.001 K 0.009 sb 4.001 
B *BO1 Li a.001 SI 4.001 
Bi a.001 w3 0.004 n 4.001 
Cd 4.001 Mn 4.001 n 0.02 
co <0.001 M O  <0.001 V c0.m 
ca 0.015 Na 0.01 zn 0.03 
cr 4.005 Ni a.00 1 zr 4).001 

Balances are c a l i i  regularly with weight sets traceable to NlST #32856, #328S7 and othcrs. 
This CRM is guaranteed stable to +/-OS% of the certified conmiration mchsive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of me year from the 
date of certification This ,wantee is valid only when the material is kept tightly capped and 
transporkd and stored rmder laboratory conditions. 

JUL - ?a05 
Date of Certification: 

. ^  

0 2004 SPEX CertiPrep, Inc. 
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Catalog Number: PLm2-2x/2Y Lot No. 11-wi.X 
Description: 1000 mg/L Thorium 
Matrix: 2% HN03 

This ASSURANCE @ certified refereice material, CRM, is mtended primarily for &e as a 
caiiorarion standd or quality conuol standard for inorganic specuoscopic inscumentation such as 
ICPOES, DCP, AA, ICPMS, and XEW. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mg& 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRh4 is prepaxed gravimetrically using high puri'ty Th(N03)44H20 Lot# 01851R.Thc 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometcx analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1001 mgL 
Method: EDTA titration using Xylenol O m g e  as indicator. EDTA standardized against Pb(N03)2 NIST 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

Density: 1.010 @ 24.1 Degrees Celsius 

+/- 3.0 mgL 
NET SRM #3 159 

SRM #928. 

m& 
I l l 1  4 14 

?b 4.00 1 E$&ja 

Gd Ga <o.oo 4.001 1 Ni Pr 4 . 0 0 1  <o.oo 1 V W < o m  4.00 1 1 %qj 

Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 
Q 1 1  

U t I I I  

s Element mg/L Element mg/L Element mg/L 
ca cO.02 Lu <0.001 n < o m  1 
cc 0.01 La 0.003 
DY 4.00 1 Mo -=o.oo 1 Tm 4.001 
Er <0.001 Mn *.oo I 
Eu <0.001 Na 0.04 n 4.001 Ta 4.001 rx nl&j'-l 

HO 4.OOO1 Sm <o.oo I Yb -=0.001 p.&Jj 

'5- 1 
Fe <O.OL Nd 0.003 Ti <0.001 g .!Vq 1 

U M E W  
- W - Z  Hf <0.001 Rb <0.001 Y 0.002 

In <0.001 sc <o.oo 1 zr 0.001 Q E U O  9- a: CZI Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 0 w w u a: 
This CRM IS guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainfy 5 $ $ $ 8 
of measurements and other effects, such as transpiration losses, for a period of one year tiom the Q cf - 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying officer: N- a d  AUG - 2005 
Date of Certification: 
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- __ Bepmt of 6trtifihtion 
This Certified Reference Matenal has been prepared and cemfied under an IS0 9001 q-stem consistent with the followi 

Guide To The Eqms ion  Of Uncertainty In Measurenient 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Aiulytical Measurement - Second Edition 

I S 0  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 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
I S O R E M 0  N280 
Material Source: 
All analytes and matnx materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per I S 0  9000 
guidelines. Vendor identifications arc propnew. however sources of all materials used in [lie preparation and tcsting of 
SPEX Certiprep CRMs are uackcd and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with inatrix of a punty at or greater tlmn the purity of the 
onginal mauk solution.. If dilution is required the dilueiit must be compatible with all certified analytes and contain 
stabili7~m appropriate for the penod of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate coinpatibility coilsiderations. All solutions should be thoroughly mixed. by slaking, prior to use and never 
pipetted d i d y  f h m  tbe bottle. AU surfaces that coine in coaact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetnc glasswm. 
Method of Preparation: 
Clean labomtor). procedures and techniques have becn used throughout the preparation All materials. equipment, 
analytical instrumentation and personnel have been qualified pnor to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplc-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confumed 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 forthe 
certified values by procedures consistent with the mended use of the C R U  
The matbematical expression k.=sb is employed to determrne the sampling size 
s = relahve standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample "ecessary to ensure a relative sub-sampling e m r  of 1% (68% confideme Icvcl) in a single 
determination 
Statistical estimator and Confidence limits: 
Thc cenified value 'x' listed on k reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =Tme value (Labeled Value), U= Expanded uncertainly 
U=ku, where b2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard mcertanty components u, ad wd21&2 
Certification Traveler Report: 
All certified values reported wefe 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 cosinetic, drug or household application and are to be used only by 
qualified individuals who are mined in qmpriale procedures. No claims agam SPEX Ce-, Inc. of any kind 
whatsoever, whether based on breach of warranty. alleged negligence, or otherwise, with Rspect to this RM shall be p t e r  
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. 

guides: 

ASTM Guide D6362-98 



Catalog Number: H.JJ2-2mY LotNo. ll-124U 
Description: 1000 m a  Uranium ' 

2% HN03 Matrix: 
This ASSURANCE @ certified reference material, CRM, is iotendedprimarily for use as a . 

Certified Value: 1000 mgL I Uncertainty Associated with Measurement: +I- 3.0 mgR, 
Certified Value is Traceable to: NIST SRM #3 164 

I 

I 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 m a  I 
Method: Evaporate to dryness. Ignite and weigh as U308. 

Instrumental Analysis by ICP spectrometer: 999 mgL I 

Uncertified Properties: 1 1 1 1  
t ? !  f 

Density: 1.009 @ 23.9 Degrees Celsius rr: i i i  i 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

A1 0.01 Cu ' 0.01 Pb 0.04 
At3 4.005 Fe 0.20 Re 4.001 
& 0.05 Ga 4.001 Rb <0.001 t n l l l i  
Bi Q.001 In 4.001 Si 4.01 m a -  I I t 
Ba 0.005 K 0.03 Sb 0.004 3 g ~  ,!d 
Be 4.001 Li a.00 1 Sr 0.003 # w ~ X W ~ I  ~ , W Q ~ I  
B -~ .OOI  Ms 0.003 n 0.001 uuuz  
Ca 0.05 Mn 0.004 Ti 0.006 Z U & U " I ~  U W x &  I 
Cd a.001 Mo 0.006 v 0.005 U U W O  P: 
CO 0.001 Ni 4.001 Zr 4.003 O U U U 1  
Cr 4I.w Na 0.10 Za 0.007 Z t - t t  a 

of rneasuremek and other effects, such as hanspiration losses, for a period of one year h m  the 
date of certification. This guarantee is valid only when the material is kept tightly capped and I 
transported and s tod  under laboratory conditions. 

I Date of Certification: 



This Cerbfied Reference Material ius bcen prepared and certified under an IS0 YO01 qstem consistent with the following 
guides: 
Guide To The Expression Of Uncctlair@ In Measurement 1995 
EURACHWCITAC Guide: Quantifyiq Uncerlainty in Analytical Mcasurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for lhe production of reference materials. 
IS0 Guide 17025. Certificationpf refercnce materials. general and statistical principles 
IS0  Guide 31: Contents of certificates of rcfcrence materials 
MST Technical Note 1297 
[LAC-G12-2000: Guidelines for the requirements for the competence of reference miterials producers 
ISOREMCO N280 
Material Source: 
All analytes and matris inaterials are obtained and verified by SPFX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary. bowever sources of all illaterials used in the preparation and testing of 
SPEX Certih-ep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Priiilar). usage of this CRM is in neat forni or diluted serially with matrix of a purity at or greater than the purity of the 
original inatrix solution. If dilution is required the dilucnt must be compatible with all cenifted analytes and contain 
mbilizers appropriate for the period of intended use. The CRM a n  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 bc performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratoxy procedum and techniques have been used throughout the preparation All materials, equipma 
analytical instrumentation and personnel have been qualifd prior to use. Tbe highest purity acids applicable, 18 megohm. 
double deionijlnd water, acid-leached triple-rinsed bottles, and Cliiss A glassmre have been used in all ppaxatiorrs. 
Homogeneity: 
The Homgeneity of thc CRM has bcen confimied by proccdures consistent with IS0 bvide 17025. ISO/REMCO N280 
and ASTM D6362-98' Appendix X2. Random replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures co@stent with the intended use of the CRM. 
The nlathematical expression k=s-m is eniplqed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sanyling uncertainty) 
m = the sub-sampling mass 
k, = inass of sub-sample necessary to ensure n relative sub-sampling error of 1 O/u (68?/0 corrlidencc level) in a single 
determination 
Statis tical estimator and Confidence limits: 
The certified value 'x' listed on the re.verse of this document is at the 95% level of coddence and can be expressed as 
X = x+/-U where X q r u e  value (Libeled Value). U= Espanded uncertainty 
U=kq where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining tk individual element sUndard u i m ~ n t y  components y a n d  & - ~ Z U , ~  
Certification Traveler Report: 
All certified values rcportcd wcre derived from Traveler Report (Spes CertiPrep's traceability documentation) idcntitied by .. 
the lot number of this CRM. For f i h r  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or Imuselmld application and an to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX C e r t i p ,  Inc. of any kind 
whatsoever, whether based on breach of rvarranty, alleged negligence, or otherwise, with respect 10 this Rh4 shall be greater 
than the purchase price. In no event shall SPEX CertiPrep. lnc. be liable for any loss of profits or any incidental, special, 01: 
consequential damages. 

' 

. .  .:. . 
203 Norcross'Avenue Metuchen, NJ 08840 USA 

' ' 1- 732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CKhGales@spexcsp.com www.spexcsp.com 

mailto:CKhGales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLW9-2W'ZY Lot No. 11-83W 
Description: 1000 mg/L .Tungsten 

Matrix: H20 

'This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration staudard 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 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared pvimetrically using high purity Ammonium Tungstate Lot# M0600W. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer adysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 mg/L 

+/- 3.0 m@L. 
NlST SRM #3163 

Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as W03. 

Instrumental Analysis by ICP spectrometer: 1003 mgL 
Uncertified Properties: 

Density: 1.000 Q 19.6 ~egreescclsius 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m g k  Element m e  

As a005 cu 4.001 Pb 4l.001 
AJ 0.006 Fe 0.001 Rb 4.001 
As 0.003 Ga <0.001 Re 0.006 
B 4.003 In a 0 0  1 Sr 4.001 
Be 4.001 K 4.10 Sb 4.001 

Ba 4.001 Mo 4.001 n 4.001 

V ) l L I I  m.. I 1  I a n  
Bi 4.001 Li 41.001 Si 0.52 J w P SWY! > w C2Ml 
ca 0.005 Mn 4.001 Ti a.001 - w z M I  
Cr 4.00 1 Ms 4.001 V a.001 Q W X Q  I 

C S U U U g  

O H & W  

Z U Q U  I 

IX Cd 4.001 Ni 4.001 zr 4.001 
co 4.001 Na 0.09 zn 0.005 D W W W c f  

Zt-l-CC? 

3 2 X 5 Balances are cali'brated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of rmcertain(y 
of measurements and other effects, such as transpiration l-, for a period of one year h n  the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 

and stored under laboratory conditions. I 
JUL - 2005 1 Date of Certification: 

0 2004 SPEX CertiPrep, Inc. 
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Thus Ccrtified Reference Material llas been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guidc To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncertainty in AnaJytical Measurement - Sccond Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of xfcrence materials. 
IS0 Guide 17025: Certification of reference nmerials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NTST Tec1micz-d Note 1297 
ILAC-G12-2000: Guidelines for the requircmnts for the competence of reference mkrials produqrs 
lSO/REMCO N280 
Material Source: 
All analytes ad matriv materials are obtained and verified by SPEX CertiPrep from prequdified vendon as per IS0 9OOO 
guidelines. Vendor identifications are proprietary. however sources of all cnatcrials used in the preparation and testing of 
SPEX CmtiPrep CRMS are vacked and documented. For further information contact CRM Sales. 
Jnstructions for Use: 
Primary usage of this CRM is in neat forin 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 conlpatible with all certifred andytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be uscd as a spike or with a spike, again with 
appropriate comnpatibilily 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 inust be thoroughly cleaned and 
leached prior to use. Dilutions should be perfornied ow 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 higllesi purity acids applicable, 18 megohm, 
double deionhd water, acid-leached triple-rinsed bottles. ‘and Class A &assware have been uscd in all preparations. 
Homogeneity: 
The Homogeneity of the CXM has been confiniicd by procedures coilsistent nith IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X.2. Random. replicate samples of the final, packaged material have been d y a d  for the 
cenified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s*rn is employed to determine the sampling si= 
s = dative standard deviation in % for one coinponent of the sample. (ie. The sub-sarnpling uncettahty) 
m = the sub-sampling n u s  
t= mass of sub-wnple necessary to e m r e  a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The ccrtificd value ‘x’ listed on the reverse of this document 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 the avenge factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components hand Y. h i 2  

Certification Traveler Report: 
All certified values reponed werc derived from Traveler Report (Spes CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information conk t  CRh4 Sales. 
Legal Notice: 
SPEX Certiprep reference materials are not for any msinetic, drug or household applicihion and are to be used only by 
qualified indtviduals who are mined in appropriate procedures. No claims against SPEX CestipreP, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence. or otherwise, with res+ to this RM shall be p t e r  
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of p f i t s  or any incidental, specd, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSalesBspexcsp.com w~spexcsp.corn 

http://CRMSalesBspexcsp.com
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Catalog Number: PLZR2-2x/2Y/2T Lot No. 11-69ZR 
Description: 1000 rngL Zirconium 
Matrix: 2% HN03 

This ASSURANCE @ certified refertnce material, CRM, is intended p r k n b ’  for usc as a 
calibration standard or quality confrol standard for inorganic spectroscopic instnunentation mch ps 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other metbods 
relevant to the certified propcdes listed below. 
Certified Value: lw mg& 
Uncertainty Associated witb MeasurerneaC 
Certified Value is Traceable to: NIST SRh4 #3 169 
The CFUvf is prepared gravimetrically using high purity Zirconyl Nitrate Lot# 02041A.Thc 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer anal@ 
Refer to &de 2 for details of measurement uncertainties. 

Classical Wet Assay: 1004 mg/L 

Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as zrO2. 

Instrumental Analysis by ICP spectrometer: 1004 rngL 
Uncertified Properties: 

Density: 1.01 1 @ 22.6 Degrees Celsius 

+/- 3.0 mgL 

Trace Metallic Imparities in the Actual Solution via ICP / JCPMS ADdySiS:  

Element lllgn Element mg& Element mg/L 

As 4.001 cu co.od! Pb <0.001 
Ag 0.03 FC 0.02 Re 4.001 
AI 0.004 Ga <O.Ool Rb 4.00 I 
Da 4.002 In 4.001 Sb <0.001 
Be 4.001 K 4.20 Sr eo.001 
Bi 0.15 t i  4.001 Si 4.10  
B d.004 MU 4.001 n 4.001 
a a.001 Mg a.001 Ti 4.003 
cd 4.001 Mo 4.001 V 4.001 
co 4.002 Ni 4.001 zn 0.001 
ca 4.001 Na 0.004 

Balances are calibrated regularly witb weight sets traceable to NIST #32856, #32857 and others. 
This CRM is gumnteed stable to +/-05% of the cedfied concentration inclusive of uncorbhty 
of measurements and other effects, such as transpiration losses, for a period of one year from thc 
date of certification. This guarantee is valid only when the m t d  is kept tightly cappd and 
transported and stored under laboratory conditions. 

‘05 
Certifying officer: Iv- u- rn 

Date of Certification: 
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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 
EURACHEMICITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the groduction of nference matends. 
IS0 Guide 17025: Cerijfication of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials  produce^ 
ISO/REMCO N280 
Material Source: 
All analytes and matrix malerials are obtained and verified by SPEX CertiPrep fmm prequalifted vendors as per IS0 9OoO 
guidelines. Vendor identifications are proprietary, however souas of all materials used in the preparation and t d n g  of 
SPEX CertPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Xnstructions 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 ami c b h  
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 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 techniques have been used throughout the prepamtion All materials, equipment. 
analytical inslrumentation and personnel have been qualified prior to use. The highest pudy acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glasswm havc been used h all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fml, packaged materid have been analyzed for tbe 
certified values by procedures consistent with the intended use of the CRM. 
 he mathematical expression k.=s2m is employed to determine the samp~ing size 
s = relative standard deviation in % for one compnem of the sample. (ie. The sub-sampling un~ew) 
m- the sub-sampling mass 
k= mass of sub-sample necessary to e m  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 sthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expsnded d n t y  
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standarduncertairdy components qand &-d2h2 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documemtion) identified by 
the lot numbes of this CRU For further information contact CRM Sales. 
Legal Notice: 
SPEX Cemprep reference materials are not for any cosmetic, dTug or household application and are to be used only by 
qualified individuals who are trained in appropriate pmcedms. No claims against SPEX CertipreP, Inc. of any kind 
whatsoever, whether based on breach of warrady, alleged ne@- or othenvise, with respect to this RM shall be gieabr 
than the purchase price. In no even shall SPEX CemPrep, Inc. be liable for any loss of profits or any incidental, Speciaz or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
. . - . - - . - 



Catalog Number. PLNA2-3X;r3Y Lot NO. V9-56NA 
Description: 10,000 mg/L Sodium 
Matrix: 5% HN03 

 his ASSURANCE @ certified rcfmce material, CRM, is intended primarily for use as a 
CalibratiOD 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 cextified properties listed below. 

Certified Value: g g ~  m f i  
Uncertainty Assocrated with Measurement* +/- 30.0 m e  
CerbUfed Value Ts TraceaMe to: NIST SRM # 3 I52a 

1 1 1 1  
The CRM is prepared pvimetrically using high purity Sodium Cerbonate Ld# 0503lC.Thc 
certified value listed is the average of values obtained by classical wet assay and 1CP spdctromcta analysis 
Refer to side 2 for debib of masmremtat uncertainties. 
Classical Wet Assay: 9983 mg/L 
Method: Evap~atc to dryness, ~ u m e  with Sulfinic Acid. Ignite and weigh as Na2S04. 

Instrumental Analysis by ICP spectrometer: 9985 mg/L 
Urncertified Properties: 

Density: 1.048 Q 23.1 ~ e g r e e s  celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysk 

Element mg/L Element mg& Element mfl 

Al 4.001 cu 0.01 Pb 0.009 
As a 0  1 FC 0.02 Rt a 0 0 1  
As a.02 Go 4.001 Rb 4.001 
B 4.05 h 4.001 Sr 4.002 
Ba 0.0 1 K 2.50 sb CO.001 
Bc a009 Li Q).m si 0.14 
Bi 0.001 Mg 0.20 Ti 40.02 

4.001 c8 0.75 Ma 0.00 I TI 
a 4.02 Mo 4.001 V 0.002 
a CO.001 Ni 4.006 zr Q.01 
co a.001 zn 0.02 

Baianca are calibrated regularly with miat sets traceeble to NIST #32856, #I32857 and others 
This CRM is guarantead stable to +/-0.5% of the certified concatmtion inclusive of unceminty 
ofmeasurema& and other c f f i  such as fransp'donloses, fora perioaof one year 6um the 
date of#rtiWm This guarantee is validmlywben the material is kept tightly cappedend 
transportsd and stored underlaboratorycoinditions. a=-- 2008 
Date of certification: 
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This Certified Refu-cnce Material has becn prepared and certified under an IS0 9001 system consistent with the following 

Guide To ?be Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: QuantiQhg Uncertainty m Anawcal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the produdon of rcfmnce materials. 
IS0 Guide 17025: Certification of reference materials, g e n d  and SbtiSrical principles 
IS0 Guide 31: Contents of ctrtificatcs of reference matcrisls 
NIST Technical Note 1297 
ILAC-012-2000: Ouidelines for &e requirements for the competence of nftrence materials producers 
ISOiREMCON280 . 
Material Source: 
All an- and matrix materials arc obtaiaed and verified by SPEX W i p  from pre-qudifisd vendon aa per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX certihep CRMs arc tracked and documented For further infomation coatact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat fom or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solUtiOn, If dilution is required the dilueat mast-be compatible with all certified anaIytes and contain 
stabilinrs appropriate for tbe period of intended use. The CRM can also be used as a spike or with a spike, @gain with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and PQVU 
pipetred directly from the bode. AU surfaces that come in contact with the solutisn must be thoroughly clcaned and 
leached prior to US. Dilutions should be performed only with Class A volumetric gf&are. .. 
Method of Preparation: 
Clean laboratory procedures and bchoiques have been used throughout the preparation. All materials, equipment, 
analytical hstrurnentation and personnel have been qualified prior to use. The highestpurity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Ro m ogen eity: 
T h e  Homogeneity of the CRM bas been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix %2. Random, replicate samples of the fioal, packaged material have been analyzed for the 
certified values by procedures cmistmt with h e  iatended use of the CRM. 
me mathematical expression k,=& is employed to detennme the sampling s b  
s - relative standard deviation in % for o m  component of the sample. (ie. The sub-sampling unceminty) 
m = the sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling enor of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The d k d  vahe 'x' IM on the rr~ene of this document is at tbe 95% level of confidence and can be exprssed BS 

X = x+/-U where X =Tme value (Labeled Value), Us Expanded uncertainty 
U+ where b 2  is the covera~e mor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components % and bhi2 

Certification Traveler Repork 
All certified values reported were derived @ TraveIa R e m  (Spex CertiPrep's traceabiljty documentation) identified by 
the lot number ofthis W. For M e r  infomation contact CRM Sales. 
Legal Notice: 
SPEX C d P r e p  reference materials are not for any cormetic, drug or household application and are to be used only b 
qualified individuals who me trained m appropriate procedures. No claims against SPEX CertiPrcp, Inc. of any kind 
whatsoever, whether b a d  on breach of warranty, aneged negligence, or otherwise, with respect to this RM shall be @WtW 
than the purchase price. In no event shall S P M  CertipnP, Inc. be liable for my loss of profits or any incihtd., s p a  or 
consequential damages. 

-@ides: - 

- 
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, Catalog Number: ICV-2A Lot NO.: 6-114MS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard II 

This ASSURANCE *certified reference material, CFW, is intended primarily for use as a 
calibration standard OT quality control standard for inorganic spectroscopic instrumentation 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. * 

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

Instrumental Analysis by ICP Spectrometer: 

ca 2,000 
K 2,000 
Mg 2,000 
Na 2,000 

* A1 1,000 
Ba 1,000 
Fe 1,000. 
co 500 

1,995.8 1 
1,995.56 
1,995.61 
1,995.63 
989.06 
999.68 
995.89. 
500.4 1 

310% 
3141a 
3131a 
3 152a 
3101a 
3104a 
3 126a 
31 13 

Ni 500 
V 500 
cr 200 
cu 200 
All 100 
Be 100 
Mn' 100 
zn 100 

499.54 
499.79 
199.97 
199.98 
99.44 
99.16 
100.03 
100.06 

3 136 
3 165 
3 112a 
3114 
3151 
3 lO5a 
3 132 
3168a 

SpexReferrnce Multi Lot # ISSGM, 15-37AS, l6171AS REF 

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

* 
'84 

certifying  OB^: #* w Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prcpmed and certified under an IS0 900 1 system consistent with the foUwing 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EURAC,H€M/CITAC OUide: Quautifyiug Uncertainty in Analytical Mcssurcment - Second Edition 

I S 0  Guide 34: Quality system guidtlines for the production of reference materials. 
IS0 Guide 17025: CMification of reference materiais, general and statistical principlu 
IS0 Guide 3 I: Cantcnts of certificates of reference materiSh 
MST Technical Note 1297 
ILAGG12-2OOO: Guidelines for the requirements for the competence of reference materials producers 
1so/REMcoN280 . 
Material Source: 
A11 analytes and matrix materials ate obtamed and verified by SPEX Catipnp fiom pre-qualified veadors as per IS0 9OOO 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPM Ccrtiprep CRMS are trackcd and documented. For further hfonnatim contact CRM Sales. 
Instructions for Use: 
Primaryusage ofthis CRM is in neatfom ordilutsd srrialIywith matrix ofa purity at or gFeaterthan the purity of the 
original matrix solution. If dilution is required the dilueat must be compatible with all certified analytes and Contain 
stabilizas apppriate for the period of intended use. The CRM can also bc uscd as a spike or with a spike, again with 
appropriate compau'bility considuations. All solutions should be thomughly mixed, by shaking, prior to use tnd never 
pipetted dnctly from the bottle. AU surfaces that come in contact wifh the solution must be tborougarY cleaned and 
leached prior to use. Dilutions should be parformed only with Class A volumetric glassware. 
Method of Preparation: 
CleXm ~~boratory procedures and techniques have been used throughout the preparation. All materials, equipmcnc 
analytical instrumentation and pcrso~el have been qualified prior to use. The highest pmity acids applicable, 18 megohm, 
double deioaited w a r ,  acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparatiws. 
Homogeneity: 
The Homogeneity of the CRM has been conhrmed by procMhtns consistent with Is0 guide 17025, ISO/REMCO N280 
and ASTh4 D6362-98 Appeadix X2. Random, npIicate samples of the final, packaged material have been analyzed for the 
ccrtifjpd values by procedures cumistent with the inandcd use of the CRM. 
The mathematical expression lcpsfa is employed to determine the sampling size 
S - relative standard deviation in % for one compouemt of the sample. (ie. The sub-sampling unceltainty) 
m - the sub-sampling mass 
k, - mass of sub-sample necwsary to ensure a relative sub-sampling crror of 1% (68% confidence level) in a single 
dctennination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the n ~ e r s e  of this document is at the 95% level of confidence and can be expressed as 
X 
U-ku, where k-2 is &e coverage factor at the 95% coafidence h e 1  
u, is obtained by combining the individual element standard Uncertainty components u4 and u, b: 
Certification Traveler Report: 
All certified values reported wen derived b m  Traveler Report (Spex CatiPrep's traceability documentation) identified by 
the lot number of this CRM. For H e r  infosmation contact CRM Sales. 
Legal Notice: 
SEX C e r t P q  xfmce materials arc not for any cosmetic, drug OT household application and an to be uscd oaly by 
qualified individuals who me trained in appropriate proccduns. No claims against SPEX CertiPrep, Inc. O f  any kind 
whatsoever, whetber based on breach of wammty, alleged negligence, or otherwise, with respect to this RM shall be greater 
h n  the purchase price. ?n no event shall SFEX Catihep, hc.  be liable for any loss of profits or any incidental, special or 
consequential damages. 

AS7M Guide D6362-98 

- 
xH-U when X 4 h e  d u e  (L&~ld  Value), UI Expmdd ~ncaeainty 

I IS09001 I 
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Catalog Number: PLSB7-2mynT Lot No. 10-43SB 
@urn< 
IS- u m r  

"03, 

Description: 1000 mg/L Antimony I ' I  ~ r n  
I I I I  tn 

Ii20/0.6Tart.AcicvbcVbHNO3 I I I I  \ 
Ma*: 1 1 1 1  TI  rI g 

I - 

This ASSURANCE @ d e d  referma material, CRM, is m t d  primarily for use as a 
caliibration standard or quality control stimdard Ew inorganic specws~opic bMrmmWon such as 
ICPOES, DCP, AA, ICPMS, aad XRF. It caa be cmploytd in USEPA, ASTM and other mdhods I r c ~ e v a n t t o t b d e d ~ c s l i a r d b d ~ w .  

Z/L 
I Ulrcertnintv Associated witb Measurement: + / - 3 . W  

Certiired Value is Traceable to: NIST SRM 3 102a 1 ; : ;  
The CRM is pnpared gavimetricaIly using purity Antimony Mctai Lot# 04021A.The 
c d 5 e d  vahre listed is the average of values obtained by classical wet assay d ICP adysk 
Reler to side 2 for dbib  of meastuement unartahtkr 

Classical Wet Asmy: 1005 mg/L . I l l  
Method: Evaporate to &yncss. Fume with Nitric Acid. Ignjte and weigh as Sb204. 

Instrumental Analysis by ICP spectrometer: 1002 mgl L 
Uncertified Properties: 

Density: 1.046 @ 255 k g m s  Celsius 
Trace Metallic Imparlties in the Actual Solution via ICP I ICPMS h d y s b :  

. 
Certified Vdac: 1004 nu 

- 

Date of Certification: 

Balances am c a l i i  rcgukly with weigbt sets traceable to NIST #32856, #32857 and otbs. 
'Ibis CRM is grrarrmtaed stable to +/-0.5% of the d e d  concmbatim inclusive of mcubhy 
of rncamwnents andodm eff- such as franspiration losses, for a period of one ycar h m  the 
date of cutificatiw T l h  guara;nbee is valid only when the material is kept tightly capped and 

R 

Q 2004 SPEX CertiPrep, Inc. 



lhis certified Refuenct MaW has been prepared and certified under an IS0 9001 system consistent with the following 

Guide To The Expression Of UncertaiOty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying UnCertaiaty m Analytical Measunmcnt - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of refmnce materials. 
IS0 Guide 17025: certification of reference materials, genaal and statistical principles 
IS0 Guide 3 1: Contents of certificates of refenncc mhrhls 
NIST Tschnical Note 1297 
ILAGG12-2000 Guideli~cs for the requirements for the competulte of reference materials producers 
Iso/REMco N280 
Material Source: 
All an- and matrix materials are obtained and verified by SPEX Catiprep from pmqualificd vendor8 8s per IS0 9000 
guidelines. Vendor idatifjcations am proprietary, however sources of all matwials used in the preparation and testing of 
SPFX ccrtiprap CRMs rue tracked and documented. For fiatha infomation contact CRM Sales. 
Instructions for Use: 
Primaryusage ofthis CRM is fa n d f m  ordiluted seriaIlywitb matrkofapurity at orgreatwthanthepurityof the 
original matrix solutios~ If dilution is required the diluent must be compstible with all certified analytes and contain 
sfabilizas appropriate for the period of intended usc. ’Ihe CRM CBP also be used 8s a spike ur with a spike, again with 
appropriate compatibility consideradom. All solutions should be thoroughly mixed, by shaking, prior to use and nuvet 
pipetted directly from the bottle. AIl sur$ecs that come m contact with the solution must be thoroughly clcaoed md 
leached prior to use. Dilutions should be perfomed only with Class A volumetric gksware. 
Method of Preparation: 
Clean taboratow procedures and techniques have been used thmughout the preparation. All materials, cquipmerd, 
analytical instrumendon and personnel have bem qualified prior to usc. The high& purity acids applicable, 18 megohm, 
double deionized watw, acid-leached triple-rinsed bottles, and Class A glassware have been used in all pnpaJations. 
Homogeneity: 
The Homogeneity of the CRM has been c o d b e d  by procedrnes consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appmdix X2. Random, replicate samples oftbe final, packaged material have been analyzed for the 
c d e d  d u e s  by procdum consistmt with the intended use of the C R U  
The mathematical expression kpsh  k employed to detcrmmo the sampling si# 
S = relative standard deviation m % for me component ofthe sample. Oc. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample neccssBTy to ~lsp fe  a relative sub-sampling error of 1 % (68% confidence level) m a single 
determiaatim 
Statistical estimator and ConfEdence limits: 
n e  d e c i  d u e  ‘x’ IistUi on &e reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U when X =Tme value (Labeled Value), U- Expanded 
u-ka, where Icz is the coverage factoI at me 95% confidence level 
u, is obtained by combining the individual element standard unccrbbty cornponcnts ui md u, d&’ 
Cedication Traveler Report: 
All certified values reported wae derived fiom Traveler Report (Spa Catiprep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 

SPEX CertiPrep reference materials 8tt not for any cosmetic, drug or household application and are to be used only by 
qualified mdividuals who are trained in appropriate pmccdum. No claims against SPM Cerdhep, Inc. of any kind 
whatsoever, wbetber based on brcacb of warranty, aIleged negligence, or otherwise, with respect to this RM shan be grsater 
than the p-e price. In no event shall sPEX certihep, Inc. be liable for my IOU cf profits or any incidental. spcci.4 or 
consequtntial damages. 

guides: 

LqaI Notice: 

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 

mailto:CRMSaIes@spexcsp.com
http://www.spexcsp.com
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, '  

"-talog Number: ICV-2C Lot NO.: 6-146MS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard II 

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

I I  
1 1 1 1  
I l l 1  

Tbe CRM is prepared from high purity single element concentrates of individual elements using 
!!ill . C I ~  A laboratory w m  to give precise concantration. 

Refer to side 2 for detalb of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Meaur'ed NIST 
(mg/L)' @g/L) SRM ' 

As 500 499.69 3103a 
Pb 500 499.61 3128 

Tr.4 500 499.92 3158 
Cd 100 99.90 3108 

sc 500 499.91 . 3149 

Spex Reference Multi: Lot #9-34AS, 11-173AS, I-S'IGM, 15-39AS REF. 

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

IDate of Certification: Certifying Officer: /V- Koc/r- I 
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This Certified Reference Material has been prepared and cutifid under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expnssion Of U n d t y  In Measurement I995 
EU'RACHEM/UT'AC Oui& Qudfybg UncWtainty in Analytical Measurement - Second Edition 
A m  Chide D6362-98 
IS0 Guide 34: Quality system @lines fot thc production of nfaurce rnaWials. 
IS0 Guide 17025: Certification of reference materials, general and Statistical principles 
IS0 Guide 3 1: Conteats of certificates of rcfctence matesials 
MST Technical Note 1297 
ILAGG12-2ooO. Guidelines for the requinmmtr fm the competence of nfuencc materials producers 
ISO/REMCoN280 
Material Sourct: 
AII analytw and matrix rnater$ls are obtained and vUitied by SPEX CertiPrep fhm pmqualified vendms as pu IS0 9000 
p'delinw. Vendor j&ntECatia are proprietay, however s o m  of all materials used in the preparation a d  testing of 
SPEX Certiprep CRMs arc tracked and d o c u m d  For further information contact CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRMb m neat form or d W  d y w i t h  r n d o f a  purity at or greatuthantheprrrity ofthe 
original matrix solution. Ifdilrrticw io mquircd the diluent must be compatible with all Cemfied analytes and contain 
stabilks appropriate fortbeperiod of intended use. The CRMcan also be used as aspikc or w-ith a spike, @with 
appropriate compatibility ddcrations. AU solations should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly frbm the botde. All surfaces that come m cantact with the solution must be thoroughly cleaoed and 
leached prior to me. WtutianS should be pdormed only with Class A volumetric glassware. 
Method of Preparation: 
Clem laboratory procedures and techniques haye been used throughout the prepamtion. All materials, equipma 
analytical instrumentation and personnel have been qualified prior to use. The highest pVrity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prtparaticms. 
Homogeneity: 
n e  Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOmMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified 
Ihe mathematical expression kpsb is employed to detmnme the sampling size 
s = relatbe standard M o n  m % fa one component of the sample. (it. The sub-sampling uncertainty) 
m = the subsamplipg mass 
k= mass of sub-sample nfKssBly to esuun a relative sub-sampling m r  of 1% (68% confidence level) m a single 
dc tedmi rn  
Statistical estimator and Confidence limits: 
Tbe W i e d  value 'x' listtd on the reverse of this document io at the 95% level of confidence and can be expressed as 
X = x+/-U whue X =Tmr value (T.,abeIed Value), U= Expaadd un- 
u..ku, where IC2 is &e coverage fkctor rd the 95% CQD~~CUW level 
u, is obtained by c o m b i  the individual element standard LmcertaiDty components qmd up h i z  

Certification Traveler Report: 
All d e d  values reported were derived from Traveler Report (Spa CertiPrep's traceability documentation) identified by 
the lot mbcr  of this CRU For further infomation contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrep reference materials arc not for any cosmctk, drug or household application and are to be used only by 
qualified individuals who an trained in appropriate proceduns. No claims against SPEX CUtiPrep, Inc. of any kind 
whatsoever, whctba based 011 bnacb of wamu3ty, alleged negligence, or otherwise, with respect to this RM shall be great= 
dun the purchase price. In no went shaU SPEX CwtiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

by pc6duns consistent with tbe intended use of the CRM. 



010129 
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 732-961-1900 fax: 732-901-1903 

e-mail: ivsales@i&andards.com website: www.ivstandards.com 
- -___ 

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

2.0 

3 -0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 CertifierlT*r ence Material ( C R V ) i ~ a ~ $  chrmr; 
Certificate M83-02. The certificate is designed and the certified vakl e(s) and uncedd .ty(ies) am 
determined in accordance with IS0 Guide 31-2000 (Reference MaLrials - Contents of cedificates 
and label@), IS0 Guide 34-2000 'Quality System Guidelines for thc Production of Reference Materials," 
and IS0  Guide 35-1989 'Certification of Reference Materials - General and Statisicat Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pghL Aluminum in 5% (abs) HNO, 

Catabg Number: 
Lot Number: 

Starting Material: AI metal 
Starting Material Purity (%): gg.gg7ggo 
Starting Material Lot No 6071 16 

5% (abs) HNOs Matrix: 

CGAL10-1, CGAL10-2, and CGALlO-5 
X-ALO4021 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The followng equabons are usad in the 
calculation of the certifled value and the uncertainty: 

CerHtkd Value (3 = & (3 - mean 

n = number of m c a s u r a e n b  

&, = Therummation d dlrlgnlficantestim.trd enou. 
(Most common are the erras from imtrumcntrl merruranmt 
weighing. dYution to volume. and ttn fixed error reported on the NIST 

10,030 f 19 pglmL 

1.071 glmL (measured at 22" C) 

n x, = individual rasuHs 

Uncertainty(*)= 2~&gl" 
( n) 

SRM cerffierte O f  JnJbk.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. 60th methods were compared and showed agreement within the stated uncertaintias. This agreement is a 
confirmation of the acwracy of thii CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
:j Property of the result of a measurement or the value of a standard whereby it can be related to stated referenam usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertaintas.' (IS0 VIM. 2nd 
d., 1993, definition 6.10) 
7 This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each cerlified value are 
reported, taking into account the SRM uncertainty error and the measurement, weghing and volume dilution emis. 

4.1 . hmyMethod#4 10,030 f I 9  whnL 

10,022 f 21 vglmt 
EDTA NlST SRM 928 Lot Number. 3921 10 

ICP Assay NlST SRM 3101a Lot Number: 010808 

Assay Method XZ 

INORGANIC LABWRADCHEM LABS 

mailto:ivsales@i&andards.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 NET Tfaoablrty numbers are 692476 - Clms 1 end 692476A - Class 2. 
The NlST tost number is 822/260017-98. All analytical balances are calibrated every 4 months by Garhalt Scab Cop. of 
South Amboy. The balances are calibrated with a class 1 ardor dass 2 analytical weight set. These weigh& are Wed 

~ annually by a NET/  NVLAP accredited calibration lab. The NlST test nunber 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 certifiwd i n ' d :  'ana with the procedures outlined by ASTM E7767 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: $ 543,217368/769543,217368/P14452,17624W14452.176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2880 me 
traceable to NlST Identification Nos. 92564,119016.471047 and N1ST test report Nos. 81 11258522,81112557078, and 236090 

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

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CustomGrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The nsult frwn the most sensitiw 
method for each element. is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Ckan Room. An 
ULPA-F&er is 99.9985% efficient for the removal of pattides down to 0.3 

P AI 

b! sb < 0.00282 

M 0.05631 

M Ba < 0.05631 

Q Be 0.00017 

M Bi < 0.00225 

e 0.01173 

!d < 0.01689 

Q Ca 0.01013 

M a < 0.02815 

!!d CS 0.00169 

9 Cr 0.00533 

b! CO < 0.01689 

h! CU < 0.03378 
M - C h d e d  by ICP-MS 

M 0.03378 

h! Er 0.02815 

Y Eu < 0.01689 

M Gd < 0.00563 

M < 0.00563 

M Ge < 0.03378 

h!! Au 0.01689 

M Hf < 0.01126 

M Ho 0.00282 

!d In e 0.05631 

M tr < 0.02815 

Q Fe 0.00586 

M La 0.00282 

M w < 0.0t689 

P Li o.Oo020 

!d Lu 0.00225 

Q Mo 0.00498 

&! Mn < 0.02252 

Q Hg < 0.00700 

!d h+b 0.01126 

Nd 0.01126 

Q Ni o.00600 

M Nb < 0.00282 

g os 
M Pd 0.02815 

Q p 0.03OOO 

!d Pt 0.01126 

P K 0.01208 
0 - Checked by ICP-OES i - Spectral Interference 

n. 

M Pr 0.00169 

Re 0.00563 

M Rh < 0.00563 

k! Rb < 0.00563 

M Ru c 0.01126 

M Sm < 0 . m 3  

b! sc < 0.05631 

!d a < O W 5  

Q Si 0.07462 

M 4 0.01126 

Q Na 0.06396 

M Sr 0.00282 

0 s < 0 . t m  

M Ta < 0.03942 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments includbg but not limited to the folkming: 

For the validation of analytical methods 
For the preparation of 'working refer- samples' 
For interference studies and the determination of cormtion aMickints 
For detection limit and linearity stud- 
For additional intended uses, contact N Tochnial Stdf 

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

M Te 0.16892 

h! Tb 0.00169 

M TI < 0.00563 

M Th < 0.00563 

Tm < 0.00225. 

M Sn c 0.02815 

M W 0.05631 

Q Ti O.oM13 

b! u 0.01126 

!d v < 0.01126 

h!! Yb 0.00563 

!d y < 0.22523 

M 2n 0.00450 

M < 0.02815 
s - Soludion Standard Elemant 
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7.0 IN" -I ?UCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Sto? &e & Handling - Keep tightly sealed Men not in use. Store and use at 20 f 4 .C. Do not pipet from 
mi falner. Do not return portionsremorrcd for plpettlng to container. 
At1 x. 2 Wefew Valence; Caotdirrrrtion Wumberi Cheinhl Form in Solution - 26 S8l54; +3; 
G;AI(HlO)c* 
Chm'ca l  Corrpatibili  - Soluble in HCI, t'NCh, HF and H S O r  &void neutral media. Soluble in strongly 
basic NaOH forming the AI(OH)~HZC))Z''S~ ciar. Stable ~4th most metals and inorganic anions. T h e  
phosphate is insoluble ir wter and only SI[- Mly soluble in add. 
Sfability - 2-1 00 ppb levels stable lor ionths in 1 X HNOa 1 LOPE container. 1-10,000 ppm sollrtionr 
chemically stable for years in 2-5% Ht 031 LDPE corrtainer. 
I Containing Sa 
(I*adO3l\rsion in# 
y- Ah03 (Soluble in acids such as HCI)'; Ores (Carbonate fusion in Pt" folloned by HCI dissolution); 
Organic Matrices (sulfunclperoxide digestion or nitric/ sulfurlc lperchloric acid decomposition, or dry ash 
and dissolution In dilute HCI. 
Atom-c Spectrostopk Informatlon (ICP-OES 0.L.s are given a s  r a d i a l h ~ o i a u i ) :  
TehdaudUm EstirmtedD-l, Quam 1lltesf- (urderfincd indicdes sews) 
ICP-OES 391.401 nm 0.05 10.006 M L  1 atom u,ce 
ICP4ES 396.152 0 .0310 .01# j~L  1 atan tep,zI.Ce 
lCP4ES 167.078m 0.1 10.009 pghL 1 bn Fe 
ICPMS 27 amu .nib M' 'tk, %C"N, 'HQC%.'~%,%?,~~' '  

es (Preparation and Solution) - Metal (E&& dissolved in HCI I HNOJ k a- AlzOa 

8.0 
9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

H a *  - DOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this cm. 
HOMO$ LNElTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number OlOlO6 
Recognized by: 
Registrar Aaxeditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) . 
Dutch Coundl for Accreditatbn (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certtfi- N e m :  
Argentina (IRAM), Australia (QAS). Austria (&IS), Belgium (Avinter) , B r a d  (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbie (ICONTEC), Czech Republic (COS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (OQS), Greece (€LOT). 
Hungary ( M m .  Ireland (NSAl), Israel ( 3 1 ) .  Italy (CISO), Japan (JQA). Korea (KSA-W), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSE), Slovenia (SIQ). Spain (AENOR), Switzcrlend (Sag 

10.2 ISOllEC 17026 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemical Testing -Accredited AZLA Certificate Number 883.01 

10.3 

10.4 

10.5 

10.6 

ISOnEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Produced' 
- Reference Materlals Production -Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Paftners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech RepuMic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany OAR), Hong Kong (HKAS, Inland (NAB). Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom ( U W )  
and United Stater (NVLAP) (ICBO ES) 
1OCFRBO Append& B - Nuclear Regulatoy Commkrlon - Domestic Ucensing of Production and Utllltation Faci1iti.l 

1OCFRZl- Nuclear Regulatory Commission - Reporting Defects and NonCompllmco 

MILSTD45862A ~Obsolete/Obsrrd) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF’,’’.LIDITY 

11.1 IV Shelf Life -The period of the during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monltored conditions will remaln within the specified uncertainty 
range. S W  life is limited priiarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four-yews foT-wTSins paatagealn 500-mL low density-polyethylene~ntles.Whsn stwed under special conditions 
that minimize transpiration and instebtllty, the shelf life can be extended past this limit. 

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

Certification Date: December 28, 2004 
Expiration Date: 

’ : ; 2006- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager Ic*cl)- 

certifying mcer: P& L Paul Gains. Chemist, Senior Technicel Director 
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i n o r g a n i c  v e n t u r e s  I i v  l a b s  

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

e-mail: ivsales@ivst.anclards.com.. website: w . h  standards.com 

cer t i f i ca te  of ana8# 
1.0 inorganic Ventur-ti,' 'V Labs Is an IS0 Guide 34-2000 CertiAed Reference Material (r'%l) Manufactwsr: 

Certificate #88302. m-1 certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordand with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 GuI3 . 1-2000 'Quality System Guidelines G r !he 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) HNOs 2.0 

Catalog Number: 
Lot Number: X -CA036  
Starting Material: CaO 
Starting Material Purity (%): 99.999155 DATE RECEIVED1 - 

CGCAlO-1, CGCAi0-2, and CGCAlO-5 

INORGANIC 

Starting Material Lot No ~27101 DATE 

la4% (abs) HN03 Matrix: 
t 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

' CerUfied Concentration: 10,035 f 24 pghL 

1.037 g/mL (measured at 22' C) Certified Density: 

The CertMed Value h based upon the most precise method u r d  to an- thb CRhk The following rgurtim am used In the 
cale~krUon of the Eertlfied value and the uncertsinb: 
mMVmw =&J @ ) = m e n  

n )(I= indkikralrealts 

t$* 

n=nrrberdrmtsmnmts 
= lhesnnatbn d all SipnKiiant estinwfed enum 

(Most e m  are t h  msfrminstrunantd mkwmtt, 
webhirp, diUiontovokm, mlthefbtederrorreportedonthe 
MsFlnrcertlrk8tedma)yds.) 

uncertainty ($ =- 

The independent aampks t-test was used to determine if there h agreement betwem ths above essay method8 at the B6% 
confidenca interval Both m&h& were compared and shovved agreement wkhh the stated Uncertaintias. This 
confirmation of the accuracy of th& CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
o 'property the result  fa measurement or the vatua of a atandad whenby it can be retat4 to stated ref;erancar, urwtty 
national or International standards. through an unbroken chain 0 f c ~ n p p r k O n S  a i  having statad uncertalntkr.' (Is0 W, 2nd 
ed., 1993, dennitkn 6.10) 
13 This IV product Is Traceable to NlST via dind mperiron to NlSf m. The uncertainties for each CeCtMad v . l w  we 
reported, taking into accowd the SRM uncertainty emor and the measuremnt, welghina end Vdum dihrlion efrom. 

ir a 

4.0 

4.1 Assay Mahod xi 10,03S f 24 rg/mL 
EDTA NlST SRM 928 Lot Number: 392 1 10 

10,048 * 65 pghL 
ICP Assay NlST SRM 31&a Lot Number. OW622 

Assay MetJtod CZ 

mailto:ivsales@ivst.anclards.com
http://standards.com
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4.2 BALANCE CAUBRATION - AR bakmau m wrd d@k w ~ Q  lnSw H pf%dW mKnbw MW.001. fhr w(r . I 

used for bting are annually compared lo 8- CwOorr(lon't lorW wd rcrd b a b k  (o the Ndkml 
Institute of Sfendatds and Tedndogy [NIST). Th) NI17 twrbllMy numban m W476 Clru 1 rd 892479A CI#l2. 
The NlST test number b 8' 21280011-98. All -1 brluncea an wllka@d 4 m0nthr by Oem#1 Strk Corp. d 
South Amboy. The babnce are callbated wlm 8 dru 1 W c  nos 2 cmelylical wdpM -1. WW -tr am testad 
annuafty by a MST l NVLAf accredlled c a l m  m, Tho NlST krt number I8 8221260017a. 

13 THE7MOMETER CALlBRATKm -The fiemomqQn mod kr the dst6nnitMtkn d Ih. finrl dmallk# wr d&PW vr rbndwd 
then meter No. 9 3-2680 Mch was cerUflsd In acuwdmcr, with Ihe procedwss wtllned by ASTM €TI-87 and N1ST 
Monogaph 150 w g NlST 1 est Nos. and Sbd 1 a.: 768543,217368/189543.21~~881Pl~4~, 1762401P14452,176240. the 
in-house procedure No. is 2. ;1GOOl,Thermomr(crr hkh a n  not calibrated MI standard thennomeleu No. 903-2600 m 
traceable b NlST ldentlncar~n Nos. 9W81,118018,471047 and NlST tesl report Nos. 81 1/258522,811/2557078. and 236090. 

44  GLASSWARE CALIBRATU N - In-house p r o c e d ~ .  is usttd lo calibrate dl Class A Glassware Used in h 
manufacture and quaRty ;, ;91 of Custom Gmh StmWdr. 

5.0 TRACE METALLIC IMFUI-ITIES (TMI) DETERMINED BY ICPlMS AND ICP-QZS IN pglrnt 
CwtomGrade solutions JJ sted for !race metallic ImpurlLn by Axiel I C P M S  and ICPMS. The mult horn the most sendlivb 
method far each element, is reported below. Sdufbna ls~tod by ICP-MS were anal@ in an UU), .-Filtered Clean Roan. An 
ULPA-Filter is 99.9985% @dent for the removal d partlder down bp 0.3 m. 

Q c O.DO)O M f'b < 0.0204~ P K < 0.00170 M fa * 0 . ~ 5 2  M 8 < 0.0541s 
M - Checked by K;f-MS 0 - Chedced by ICP-OES I - Speclni lnterfenmcs n - Not Chedcd F u  a Solution Standard E M  

8.0 INTENDED USE 
For the ca#bration of analytrcal Instruments lndudiw but not HmW la the fdkwlng: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and OCP 
For the validation d analytld methad3 
For the preparation of G l n g  reference sam 
For interference studles and the determlnaikm d cotreGtlorr caefikhb 
Far detsctlon Ilmlt and Nnsartty sWb8 
Far additional Intended uses, conted IV Technkal8W 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Chm.'cJ &.mtibiBty-~Mde h HCI andHN0,. Awid HSO.  HF, HPO.endnrrlrdlo b46cmsda Sta#ewUhmod mat& 
and hargsnlc anlcns krmk, lrmhble s9icate. czubmk, twhde, we, fC#lda, srrl(ae, owMe, dwomale, srswrde md 

hmhl sq.iauimedla. 
Stabw-2-1OQlppbleAs st&k formonthsk l%J-M, ILWE CUWUT. 140,0(13ppn soktlonschemicdydeblekrw~h 
1 -1 0% HNO, l LDPE c#tdnw. 
Ca C Hdnin S a r g l e s ( P m p d i  or 1 Sdution) - Meta! ( W di:,sdvai h bur' HNOI 1 Or= (C#borrrle lusicn h PV 
folw ,?d by H( dissok :a Orgcnlc I .&Ices (&y ash and dissdLtton I dub Ha. L n d  M w b n  disd4ng to awid 
pte& :on d SIO, ) .l '# &, hybc#k , carbonate, phosthate, am llmdh d C I !' Nn a e  soluble h % kvds of HCI a M. 
Thi arll 'es (r n: un, 1 hydrite, stcr '1, al , l l W a s  md complsxa, ~powrls: .a. WnwUhNaE01 lollwel byllCl I 
ru:xdi :dLtlAn. ~ m l n r d k n i s s v n y t "  J p m b k m ~ ~ ~  fmtmkkk. 
#UrnicPpemy -'-' ?amk~(lB-C SRL+oregiuenw [?(iMfM 

Estin  tad 
I c P - ( X L W 2 m  111 ~EOE - P tib.- Ynsd hdlcdss amre ar mncs.) 
ICP-ES 393847f~I1 O.CW10.00006upAnl 1 kn Th 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Matedal SaRey Data sheet for Infomarion regardm Ws CRM. 

9.0 HOMOGENEITY - This soiutlon was mixed accordin0 to procedure N-MPM-004 and is guamnteed to be -. 
10.0 QUALITY STANDARD DOCUMENTATION 

10.1 10 gM)1:2000 Quality Mana~ement System Registration - QMI Certificate Number 010105 
Recogntzed by: 
Registrar Accredltatlon Board (ANSI-RAB) 
Standards Council of Cenede RCC) I 
Dutch chndl  fa Accreditation (RVA) 
Entidad Mexicana de A d i d o n ,  a.cEMAl 
Members of lQ Net Internat@al CertMcation N e t w e :  
Argentina (IRAM). Australla (QAS), Austria (6~s). Belgium (Avintsr) . Brazil (FCAV), Canada (QMI). How Kong (WQAA). 
ColumMa (ICONTEC), Czech Republic (CQS), Denmak @S), Finland (SFS), France (AFAQ), Germany (DQS), Gnwlca (&Of). 
Hungary ( M m ,  Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (USA-QA). Netfretlands (KEMA), Namray (NCS), 
Poland PCB Pc  gal (APCER . S~ngapore (PSB), Slovenia (SIQ), Spain (AENOR), m r l a n d  (WS) 

yiremenls for the Competence of TcrtrnO and Calibration" 10.2 IsarL (70% - 1. J9 a G e ~ r a l  Jq 
-Chemical Testing - Accrcdted MIA CerUflcate Number 683.M 

10.3 ISOllEC Guide 34 - 2000 'General Requirements for the Competence of Reference Materbl Producm" - Reference Materials Produdon -Accredited A2U Mlf icate Number 883.02 
AZLA Mutual Recognition Agreement Plltnrr: 
Ausbfia (NATA), Austria (BmwA), Belgkrm (BELTEST) (BKMBE), Canada (SCC), Chlnese Talpel (CNLA), CzwA Rejmhk 
(NAOI. Denmark (DANAK). Fmbnd (FINAS), France (COFRAC). Germany OAR), tima Kcng (HKAS, Ireland (NAB), l a y  (STT) 
(SIN&), Japan (JAB) ( J N ~ ) ,  ~ep&lic of &a ( K O ~ ) ,  The Netherlands (RvA). New tealand (W, Nomay (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), .Sweden (SWEDAC), Swittsrland (SAS), United Khgdonl (WAS) 
and United States (W) QC80 ES) 

10.4 10CFIWO Appendk B - Nucku Regulatory Commkrkn - Domestlc Licensing of Production and Uttlizatlon FlciliCIa 

f0.S 1OCFRZl- Nuclear Regulatory Commission - Rqmtlng Defects and NonCompfknm 



010136 1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf ufp - The period of time during which the carcentration of the analyta(J) In a properly packaged, unopnad, and 
unused standard stored under envimnmentaliy controlled and monitored condlbians wM remain wlthin the s p d l e d  unoc#tnhty 
range. Shelf life Is ilmlted pllmarlty In; * wpiration (bss of water from the 8olutiOn) and infrequently. by chemrcsl Ilrst;r#llty. 
Transpiration studies (PSPO1020) of chemically-stable solutions pertormed at Inorganic Ventums I N Labs indicate a CFM 
sheitlife of four years for solutions packaged In 5OO-mL kw density pdydhykdm both.  When stored under spedd confNons 
that rn~nbnk transpiration and instabilly, the shelf life can be exknded paOt thla ihk 

11.2 Expiration Date The date after which a CRM should not be used. Routine labotalory u8e ofs CRM inaeases banepiralkn 
lasses and Ihe chance of contamination which affect the integrity of the CRM and limtt its useful life. 
lnofgank Ventures I N Labs CCWIWR with sbte and federal regulatory agendes’ recommendations that solution s t a m  be 
assigned a one-year expiration date. 

Certlftcation Date: September 20.2004 .- 
Explration Date: 

1 i 2 006. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
CertHlcate Prepared By: Nick Maida, QA Adrninbhtor , 

! 
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1 .o 

2.0 

3.0 

4.0 

I n o  

C er  Q Y .*? 

a n i c  v e n t u r e s  / i v  l a b s  
195 lehw avenue, auke 4, lakewood, do8701 usa 

e-mail: ivsa~es@iistandards.oom-~ W-: www.ivstandards.com 
phone: 800-689-6799 732-901-1900 fax: 732-901-1- ~ _ _ _ _  ~~ 

f icate of a m d y s i s  
Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certifiedkefer&hXi ?&ah! hl (OX: ManufacamG 
Certificate M83-02. The certificate is designed and the certified value(8) and ur;:-'sinty(ks) Bcr) 

determined in accordance with IS0 Guide 31-2000 (Reference Materials - Content of cedficat~ 
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 Prindplecl.g 

DESCRIPTION OF CRM Custom-Grade 10000 yglmL Iron In 4.8% (abr) HNOI 

Catalog Number: 

Lot Number: X-FE03041 
Starting Material: Fe metal 

Starting Material Lot No 23387 DATE RECEIVED : - 
DATE EXPXREDi __ Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

CGFEIO-1, CGFEIO-2, and CGFEIO-5 

Starting Material Purity (%): 99,998667 INORGANIC 

- 4.8% (abs) HN03 

Certified Concentration: 10,041 f 21 @mL 

Certlfied Density: 

The Certified Valw b based upon the most predse method used to analyze U& CRM. The following 
crdcuiatlon of the c e M  value and the uncertakrty: 

1,061 g/mL (measured at 22' C) 

are u s d  h Ih. 

oertrb3dvall8cr) =&J M = m  

Unmtainty (d =&E fS=mamnatkndalldmartestlrratedarrprp 

n . xl=hdkiaJalreals 

09" 

n=nurrberolmeasuerrents 

(Most c m n  am the at"sfrunhstrunertal meaSlramKz 
weighh& dlMlonio vdure, znd the flxed exIu reported on t he 
w8T SWettVkateclaralysls3 

The independent samples t-test was used to deternine If them Is agnwment belween the above ~ssay Inf3lhOdE & Ihe 95% 
confidenee hteival. Both methods uare cinnpared and sh& ogrsemsnt w#hb the Stated Uncerbrintbo. Thia I. 1 
confhnatlon of ale occuncy of thb CRM. 

TRACEABILITY TO NiST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the mIt of a measurement or the value of a standard whereby It can be dated to stew -, 

Mtlonal or international standards, through an unbroken chain d oompa~sons all haw stated unceftahllea.' (IN VIM, 2nd 
bd., 1993. definiUan 6.10) - This fv product is Traceable to NlST via direct cornparkon lo NlST S W .  The uncerteintks fa  each cer%rrsd vakm IC. 
rEWrt8d, taking into account the SRM uncertalnly e m  and the nx#rSWeInent, welphino 8nd volume dilutbn umu. 

4.1 ~ M ~ # l  10,041 f 21 yghL 
EOTA NlST SRM 828 Lot Numtmc 080710 

10,017 f 40 vghnL 
ICP Assay NlST SRM 31- Lot Mmber: OOMKle 

Aury Method 

http://www.ivstandards.com


4.2 BALANCE CALIBRATK)N - All balances am checked daily udnp inhouse procsdure nwnbar ~ ~ ~ 0 0 1 .  fhe 
wed for teaUng are annually compared lo Gerhart Scale Corporalion's master weights and am tm%&b b Ihe 
Institute of Stendarda and T e c h o b ~ ~  (NBT). The N!ST Traceability numbera am m 4 7 6  - 1 nd 66%7a - Ck# 2. 

-- - -- - -- - The NfST tsa number is 822/260017-98. AH analytical babnceu ae calibrated wary 4 monthr by Osmsrt &.k CUP. d 
South Amboy. The balances are callbrabd vvilh a claw 1 and/or d m  2 analytical wbhtwt--leaw 
annually by a NlST I NVLAP aaxeditbd callkodkn I&. The NlST lsrt number b &CU26W798 

4.3 THERMOMETER CALIBRATON -The bemnmetsrs ussd In tl# de$rmimlbn d tb IW hdU08 d h b d  vs rtndwd 
therrnornebr No. 903-2680 which was cehed In acawdanc- wlth the procedm outlined by AsTM E7787 and NlST 
Monograph 150 uslng NlST Test Nos. and Std W.: 7f?A .: ,2173W68433, 173681P14&2,1762W1(lti2,178240. The 
h-house p . o v r e  No. Is 2-QC-M3l.therrnorneters whichlare not callbraled vs . tandard themmmeter No. 903-2680 rslr 

(raCeaMe to I .,T Identification Nos. 92564,119016,47164i om ,.,ST tesl report Nos. 8111258522,811i256l0T8, and236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3QC002 la used to calibrate all A Oless~atm u d  h Iho 
manufadurn and quallty canw of C w m  Grade Standards. 

5.0 TRACE METALLIC IMPURrrlES (TMI) DETERMINED BY ICPfMS AND ICP-OES IN wlmL 
CustomGrade solutions are tested for trace metallic Impurities by Axial ICP-OES and ICP-MS. The mult fran the most s m i t h  
method for each element, is reported below. Sdutions tested by ICP-MS were anelyred in an UWA-RIM Clean Room An 
ULPA-Wer is9Q.~el l ldent for~removelo lpar t idss~toO3cmr 

M o.omo M ~b < o .o im  ' Q K 0.00258 M Ta < 0 . ~ 9 4 9  M a < o.02107 

M - Checked by lCPklS 0 - Chedced by ICP-OES I -Spectral Interfenwe n - N d  Checked For s - Solutlon Standard Elanant 

6.0 INTENDED USE 
For the calbrath of analytical hbwnents lnduding bot not IimlbxJ to the f d b d n g  
ICP-MS, ICP-OES, FAAS, GFAA, XRF, nd DCP 
For the valldatlon of analytical me- 
Far the preparation of Working referem 8- 
For htehmce studles and the determiMtlon d axrectkn coellicknlr 
For detectkn knn and lineatlty studks 
Foradentlawl Intended wes. contaGt N Tedrnicsl Sbff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

m & M n d h q - K b s p l i i s e d e d ~ h n ~ t h ~ .  S t a m r n d ~ d a f  CC. b o n d p l p t ) a n m .  D~ndrstum 
pMHawmkplptthpbmntdm. 
MmJc VIWm Yt' PT n r N m  W m  olsniul Rm hSaMm -55MT, +S, 4 F w ) ?  d7- C M t d  b #r-Stabbh Ha, HN4, HSO. ,HF md IWL Awidbsjcmsda Stabbnthmod metab ad h g d c  
anlons n mcds, 

2-100 l8Mts~tdJkkrmorlh~hl%HVOlIWE#rtsha. l - IO~p(msdctknschanlcrdlyat&bkr~h 
?a% ,'& contdncr. 

wt ion end 5dub'm) - ~ e t d  (SoCble h HCI O&ks If t h  odde has bsen d a tMlpsntu-8 kX;".%f;;. P-by HCI m ~ r ~ m  dhswe d i i  in d h  Hca 60s ( sas utg wym 

ICP-OES 2395Qnm OKICtSi0.03l a 1 bn cO;WtCr 
ICP-OES 299.940nm 0~ /0 .001pghL 1 kn M,Nb 
ICPMS 58m 9 7 0 ~  nla M' W'NH, WT), gk"OH, WO,va'O'H, -Caw 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saby Oate mt la infwmatlon m I n g  lhh CRM 

9.0 HOMOGENEITY - fhia soluuon was mked a- to procedura N-MPM-(XU and guaranw lo be 

10.0 QUALITY STANDARD DOCUMENTATION 

90.1 S O  9001:2000 QualRy Management System Regletration - QMI Certificate Number 01Ol05 
Recognized by: 
Rsolstar Aroedltation Board (AN=) 
Standards Council d Canada (SCC) 
Dutch Cwndl for Accreditation (RVA) 
Entidad Wcana de AcreditaUon, P.c.(EMA) 
Members of IQ Net Internatl~r-' trtlflcation Ne- 
Argentina (IRAM), Australla (t, S), ustda ((ZQS), Belglum (Avinter) . &adl (FCAV), Canada (QMi), How Kong (HKQAA), 
Cclumbla (ICONTEC), Czech "epu k (CQS), Denmark (DS), FSnland (SFS), France (AFAQ), Germany (WS), Gmca (ELOT), 
Hungary (MSZII, Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), NetWndr  (KEMA). Nonvay (NCS), 
Poland PCBC Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spaln (AENOR). Swbdand (SQS) 

d0.2 16011E& l702k - 1909 "Genenl Requiretnenta for the Competence of T r t l n .  and Wlbntionn 
Chom1f.l Testlng Acmdlted MlA Certificate Number 883.01 

- Reference Materials Production - Accredited M L A  CeftHlcnte Number 883.02 
A2LA Mutual Recognition Agnemant Partnm: 

10.3 18WIEC Gulde 34 - 2000 'General Requlrementa for the Competence of Referent;. Matwkl Producmw 

Australia (NATA), AusMa (BmwA), Belgium (BELTEST) (BKO-OBE), Canada FCC). Chkntse Talpel (GNU), Czech Repubk 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kang ( H W ,  lrdand (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA). ~ e ~ u b k  of Korea (KOLAS), The Netherlands (RvA), New Zeabnd (W), Norway (w). 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Swiherland (SAS), United KTn~dom (UKAS) 
and Unlted Stales (NVLAP) (ICW ES) 

10.4 1OCFRSO Appendix B - N u c h r  Regulatory Comml.don 
Domestlc LIcen+lng of Productbn and ~ t ~ l k a t ~ o n i r d l l t k r  

10.8 10CFR2-l- Nuclear Regulatory Commlsalon - Reportlni Dafrct, and NonCornpll.mo 

10.6 MILSTD45662A (Obsolo- 
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I 1  .O DATE 06 r3 3T!:J iCATlON AND PERIOD OF VALIDITY 

I >  

11.1 IV Shelf Uk-The pcwbd oftimeduring whidr the concentration dit# afmIyb(s) In a f m p e d y m .  unopensd, #Id 
unwed standard storud under erndronmentally c o n W  and monltaed Eanditlant wi i  rrwk, WitMn the spedfkd uncdahty 
raw. Shelf Ilfe is llmlted @madly by tr, nspirablan (loss of water from the solution) and infreqwnuy, by chemical Instabl#ty. 
Transpiration studles (P-SPOlOZO) of dr: ’ ’cally-stabls soluUons performed at Inorganic Venture$/ N Labs indicate I CRM 
shelf-life of four years for solutkns packag d in 5OD-mL low densHy r)olyethylene bottle& When stomd undaf special condbm 
that mbdmize transpiration and instability, the ahelf life can k axbnded past WS HmK 

11.2 Explratlon Date -The date after which a CRM should not bo used. fjYutine ‘:borakry UW d 8 CRM hrma808 traMpintlon 
losses and the chance d oonradnatlan which affect tha integrity d It& d .M and fitnit fts UW Ik. 
lnorgank Ventures I IV Labs mcurs with state and federal regulatory a p h  .s’ recummendatkma that 80Iution a$ndardr k 
assigned 8 one-year expiration date. 

CertificaUon Date: July 22,2004 

ep= 
l a m  6 

Explratlon Daw 

! 
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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-mall: ivsales@iiandards.com website: www.ivstandards.com 

~~ - c e F-C-Lf i c apt e of- a n a ly s d s 
1 .O Inorganic Ventures I N Labs is an IS0 Gulde 34-2000 Certified Reference Material (CRM) 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.' 

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

Catalog Number: 

Starting Material: KN03 
Starting Material Purity (%): 99.996753 

CGKl0-1, CGK10-2, and CGKl0-5 
Lot Number: X-KO2116 

DATE EXPIRED: ,,,l3&U-3QXi-kQ&.- 
3.0 . CERTIFIED VALUES AND UNCERTAINTIES DATE OPENED: ____ 1-3&&!2-% ____ 

INORG: -k%!X ____ POI __-- 
CertMed Concentration: 9957 f 28 pg/mL 

Certified Density: 1.023 glmL (measured at 22" C) 

The CcrtiRad Vaiue is the instrument analysis value. The Wowing equations are used in the calculation of the certified value and 
the uncertainty: 
cetiIfiedV&i@) = &  (s) = mal 

Uncertainty ($ =&GYP 
n XI = hdvidual results 

0-P 
n=nwrberof-ts 

(Mostcmalathearusfromiris&mntd m~swBrrenl, . 
weighing, UlMlontovolurm, mYthefbtederrarepwtedonthe 
"T s1M certifkate of malysls.) 

XS = he m i o n  d all sigrwiiard S d i e e d  erMS 

4.0 TRACEABILIW TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
U Proparty of the result of a measurement or the value of a standard whereby it can k related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncectainties.' (IS0 VIM. 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each cettified value are 
reported, taking into account the SRh4 uncertninty emor and the measurement, weighing and volume diiutbn e m .  

4.1 h a y  Method #l 10,011 f 16 p@mL 
Gravimetric NIST SRM Lot Number: See See 4.2 

Method Y2 9957 f 28 pglmL 
ICP Assay NlST SRM 31410 Lot Number. 891312 

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


4.2 BAUWCE 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 am 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 8221260017-98, All analyticat balances are calibrated every 4 months by Gerhart Scak Cwp. of 
South Amboy. The belanoes are calibnted with a class 1 andlor class 2 analytical weight set. Them weights are tested 
annually by a NlST I MRAP accredi i  calibration lab. The NIST test number is 6221260017-98. 

4 ll iERMOMMR CALIBRATION - The thennometen used in the determinaUon of the final dansities are calibrated vs standard 
-- 

thermometer No. 903-2680 which was &itW in accordanc8v4 tAHtcrWw@ASTMEng7and  NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240ff14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometsn which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST Lest report Nos. 81 1/258522,81112557078, and 236090 

4.4 GLASSWARE CALIBRATION - In-house procedum 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-Gmde solutions are tested for tram metaHic 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-Fthed Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

M Cu < 0.02426 Pb < 0.01213 S K M Ta * 0.02831 M Zr < 0.02022 

M - Chedted 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 callbrafin of analytiil instnunents induding 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 sampbs' 
For interfsrence studies and the determination of cormction coafficmnts 
For detection limit and linearity studies 
For additional intended uses, contad IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staage IC HandLng - Keeptightly sededhn nd h use. Store a-d Use at a k P C .  nd pipd hxn d d n e r .  Do nd rdun 
porti4ns tenwed .b p@ting to mntainer. 
# m i c  Wight, Valence Cmdination Hunber; ChaTirnl Fonn in %Mim - 29.0985; +l; (61; Klaq) 

(Coordination Ntanber in psrsdheses is axumed, rut c&ain.) 
Chanicd CompetiMCty-SdWh Ha, HNO., HSO. sndHF Sm-. A d d  -Of H C K L ~ W ~ O  hsdubllkyofth 
perchbrate. Stable vJlh ail metals and inorgmic a n i c ~  ex@ CY 

K Cmtsi Swles prqmrdim and Solution) - Metal (Pissdm very r in vwrta Oras CSodun c#bade hsicn in Pta 
blpcd W?!! d i s s h d i o m b ~  i e ~ s   of^ h adn cabmte otrs0 Or=rbzs b m  dimtion 1 
~ t r m i e  ~ p e c t m q i c  Mametim [ I C P ~ E S  D I a  aregirren as pdwkaa ubnr): 
~ecluiaudim pmatedD& ces hrlncd hd[cdu slcvae at = oms.) - 2 L%Z?d2mRr.srn-oraa(hrV. ICP-OES 766.190run 0.4IODOl pghL 1 
ICP-OES 771.531 m 1.0 lOD3Cy)tnL 1 atom 2~ahrradif1unREsmsamcq1ticaldedyrr 
ICP-OES 404.721 run 1.1 IODS H@nL 1 
ICP-MS 3 9 ~  10 ppt f !~Qwala,r9m 
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8.0 

9.0 

10.0 

11.0 

HAZARDOUS INFORMATION - 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 IS0 9001:2000 Quallty Management System Registration - QMI CerHficate Number 010105 
Recognized by: 
Registrar Aareditation Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acrediiadon. a.c.(EMA) 
Members of IQ Net International CerUficatlon Network. 
Argentina (IRAM), Australia (QAS), Austria (bQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT). 
Hungaty (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEW), Nomay (NCS), 
Poland PCBC), Portu ai (APCER , Singapore (PSB), Slovenia (SIC?), Spain (AENOR). Switzerland (SQS) 

-Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISOnE& 17025 - 199%”General Aequirements for the Competence of Testing and Callbration” 

10.3 ISOllEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” - Reference Materials Production - Accredlted A2lA Certificate Number 883.02 
A2LA Mutual Recognition Agreement ParZnsrs: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA). Czech Republic 
(NAO). Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HKAS, Ireland (NAB). Italy (SIT) 
(SINAL). Japan (JAB) (JNlA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IW), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

$0.4 lOCFR50 Appendlx 3 - Nuclear Regulatory Commission - Domestic Licenslng of Production and Utiilzation Facilities 

10.6 1OCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STD45662A (Obsolete/Observd) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llk -The period of time during which the concentration of the analyte(s) in a properly padcaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain M i n  the specifed uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sOlUtiOn) and infrequently. by chemical instability. 
Transpiration studies (P-SPO1020) of chemicaUyalabk solutions performed at Inorganic bnturos I IV Labs indicate a CRM 
shelf-We of four years for solutions packaged in SOO-mL low density polyethylene bottles. When stored under special conditions 
that mlnimire transpiration and instability, the shelf Ife 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 affed the integrity of the CRM and limit its useful lib. 
Inorganic Ventures I IV Labs a n c u r s  with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 30,2004 
Exoiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 

fFL  - JoAnn Struthers, QA Administrative Assiitant 

KALA- dG& CerUficate APPVed By: Katalin Le, QC Manager 

Paul G a M ,  Chemirt, Senior Technical Director Certifying Officer: 
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- 

C 

1 .o 

2 .o 

3.0 

4.0 

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

e-mail: ivsales@ivstandards.com website: www.hrstandards.com 
phone: 800-669-0799 732-901-1900 f 8 ~  732-901-1903 

- - _ _  _ _  - 

erWficate of a n a l y s i s  
Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer. 
Certificate M83-02 The certificate is designed and the certified value(s) and uncertainty(ies) are ' 

determined in accordance wit. SO Guide 31-2000 (Reference Materials - Contents of certificates 
and labe@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materjals - General and Statisical Principles." 

DESCRIPTION OF CRM 

Catalog Number: 
Lot Number: 
Starting Mataial: Mg metal 
Starting Material Purity (%): gg.gmga 
Starting Material Lot No 
Matrix: 

Custom-Cadq,,, 5'000 pglmL Magnesium In 1.4% (ab )  HNOa 

CGMGl0-1, CGMG10-2, and CGMGlO-5 
X-MG03018 

91 191 
1.4% (abs) k " 3  

CERTIFIED VALUES AND UNCERTAINTIES 

CertifBd Concentration: 

Certified Density: 

10,039 f 31 p@mL 

1.051 glmL (measured at 22' C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation d the c e r t i i  value and 
the uncertainty 
oertlfiiVakJ3(s) =L w = m  

uncertainty (9 = 2 1 t C s ~ -  

n XI= indlvMRMS 

a= 
n =  nvrberolmeasumts 

Most c m n  arethe errorsfrm~runmtal rnaarrmmd, 
weighing, dllulion to velum, md lhe fixed arcr reputed on the 
NlST gayl certlfkate ol snalysls.) 

LS = The SJmrStbn d dl dLlnnIart estineted erm 

The Independent samples t-test was used to determine if there is agreement between the above assay methods at tho 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertaintias. This agmment is a 
confirmation ofthe awacy  of thk CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated unceItainnes.' (IS0 VIM, 2nd 
ed., 1993, definitia, 6.10) 
0 This IV produd b Traceable to NlST via direct comparison to NlST S R k .  The uncerteintii for each celtifkd valw are 
reported, tam into account the SRM uncertainty emr and the measurement, weighing and volume dUution emm. 

4.1 Assay Method 121 10,039f 31 pglmL 
ICP Assay NIST SRM 31311 Lot Number. 991 107 

Assay Method #2 10,079 f 21 pglmL 
EDTA NET SRM 928 l o t  Number. 880710 

mailto:ivsales@ivstandards.com
http://www.hrstandards.com
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4.2 BALANCE CAUBRATION - All balances are checked daily using in-house procsdurs number &IMMM)l. The weights 

used for tsstirtg are annually compared to Gerhart Scala Corporation's master mlph and am traceable to the Natknol 
InstiMe of Standards and Techndogy (NIST). The NlST Traceabiri numbers are 692476 - CbeS 1 and 692476A - Class 2. 

South Amboy. The balanks am calibrated 
annually by a NlST I W P  accralited calibration lab. The NlST test nu- Is 822/260017-98. 

- -  -__- __ The NlST test number is 822126001748. All analytical balamxt8 em caliratd o~dfy  4 month by Gwhatt scpb Carp. of 
adass 1 a w i  class 2 analytical wht d. Them weight8 am bskd 

4.3 THERMOMETER CALIBRATION - The themotnetem used in the determination of the fin81 & t u b 8  am calibrated VI Standard 
thermometer No. 903-2680 which was certified in accordance with the procedure8 outlined by ASTM E n 4 7  and NlST 
Monograph 150 using NlST Test Nos. and SW Nos.: 769543.21736W69543,2173881p14452,17624W14452,176240. The 
in-house procedure No. is 2-QCOO1.Themometers which am not al lbratd vs standard thermmebr No. 903-2680 am 
traceable to NlST Identification Nos. 92564,119016,471047 and NET test report Nos. 8111258522.81112557078, and 238090. 

GLASSWARE CALIBRATION - In-house procedunr 3-Qcoo2 is used to calibrate all Clam A Glassware used In ths 
manufacture and quality control of Custom Gradb Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pghL 
Custom-Grade sdutlons am tested for trace metallic impurities by Mal  ICP-OES and ICP-MS. The result from the most sensitha 
method for each element, is reported below. Solutions tested by ICP-MS wre analyzed in an ULPA-Fidtemd Clean Room. An 
ULPA-Fillw is 99.9985% efficient for tha removal of pa- dorm to 0.3 

e 0.04714 

M Sb 0.00300 

M As c 0.06M31 

M c 0.O6001 

0 Be < 0.00017 

M Bi < 0.00240 

B 0.00303 

!!d < 0.omo 

Q Q 0.14984 

@ < 0.03oO0 

M cs c 0.00180 

Q Cr 0.02189 

E c o  0.018m 

Q CU . 0.00614 
M - Checkad by ICPMS 0 - Checked by ICP-OES i - Spectral lnterfersnce 

6.0 INTENDED USE 
For the callbratlon of analytical Instruments including but not llmltsd to thslfoll~d~lg: 
ICP-MS, ICP-OES. FAAS, GFAA, XRF, end OCP 
For the validation of analytical mthod6 
For the preparatkm of *working referame sample$ 
For interference studies and the detennlnatlon of correction Cosfficknts 
For detection IimP and linearity studies 
For additional intended uses, contact Iv Technical Staff 

M Te e 0.18002 

M R, < 0.00180 

I TI < O.o060(3 

M Th 0.008~) 

Y Sn 0.03000 

M W < o.ogoo1 

M U 0.01200 

Y v e 0.01200 

b! Yb < 0.00800 

M Y 0.02021 

P 0.00572 

M < 0.03oO0 

Y Tm < 0.8(1240 

Q Ti 0.09765 

8 - Solution Standard Ebment 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storsg:&HMdLng-Keeptipnlyasded*rothusa stcmmduJsdPf4C. Domtpipa)#nmtdnin. DondrrQm 
p o c t i o m r e m o w e d i C l ~ b ~ .  
WtcmicV#ign;~ence;CmdnrtrmHmba;ChrmicrlFoonbrgolulkn-24.305( + 2 ; e w y x  
m d a l s d  imgmic mons kming haolubk dcsts,cabondes, h&u&s,orjdes. awlkngdabh d r d  snd 
m e d a  

I~~CalainirgS~es(P~aatbnandSdutim)-Mctal  (Br'chssolvedh dUutedHNO, O>kle(f?8adlly dhlehabavs 
c,mpdible aqueous acidicsplutim] Ores (Carbcnate fusion in I% lollwedby HCI dW-3 O r g a n i c M a d m s s w  I 
pc. :de digdim or ritricl a#.8iclptchlcric acid decompaslbr I, ordry &I and dissolltbn In dktsHta). 
#m -c Spectro~arpic hfamdim (K3p9ES U s  sngirrar rn 
Tx;  lm EslirnabedOl. @ z f ~ a l i n e d i e s B m r e d . a n c s . )  
ICP-OES 219553m o . o m z r o . o m k 3 ~  1 &I Th 
ICP-OES 280270nm U . r n l O . r m o s ~  1 bn u,v 
ICP-OES 285213m 0 . M n I O . O W ~ L  1 aom u, m,cr, n 
I C P a  24anu 42Fpt nk M' 'U'T),Tr=,Td' 

ChdCJCarpsbib'ity-SObhbhHU,HNOn,.and H m d  H H f O . d M b b a J l c t l d h e d i a .  MnithmOSt 

St&Wl&2-ICKllkd~ dabk lamatht h 1% tit+& # W E  COrtSina. l-IOpoO Ppm ddIOr6 d?aJcsSWbrwh 
140% OnI E&*. 

1 VirVvF . 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATlON 

HAZARDOUS INFORMATION - Pieare refer to the endosed Material Saftey Data sheet for Information mgordii  this CRM. 

HOMOGENEITY - This sobt in  was mixed according to pracedun WMFM-064 and b guaranteed to be immgens~\la 

10.1 IS0 8001:20W Quality Management System Reglstratlon -QUI Certificate Number 010106 
Recognlzed bu: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Acuedbtion (RVA) 
Entidad Mexicana de Acreditadon. s.c.(EMA) 
Members of lQ Net International CertMcation Netvm& 
Argentina (RAM), Australia (QAS), Austria (6QS),  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kang (HKQAA), 
Columbia (ICONTEC), Czech Republlc (CQS), Denmark (DS), Finland (SFS), Franca (AFAQ), Germany (WS). Grtleoa (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSAQA). Netherlands (KEMA), Noway (NCS), 
Poland PCSC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swlkerland (SQS) 

- Chemical TesUng -Accredited AZlA,CertMcate Number 883.01 
10.2 lSollE& 17025 - 1999 "General Requirements for the Competence of Testlng and Calibrotlon" 

10.3 ISOllEC Gulde 34 - 2000 "General Requlremants forthe Competence of Reference Material Producm" - Reference Materials Production -Accredited MIA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Pertnem: 
Australia (NATA), Authia (BmwA). Belgium (BELTEST) (WO-OBE), Canada {SCC), Chlnsaa Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), f mce (COFRAC), Germany (DAR), Hong Kong (HKAS, ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Nttheilands (RvA), New Zaaland (IANZ), Noway (NA), 
Portugal (IPQ). Singapore (SACSINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAIJ) (ICBO ES) 

- Domestic Licensing of Productlon and UtJlkatIon Facilith. 

10.5 IOCFWI - N u c b r  Regulatory Commission -Reporting Defects urd  Non-ComplhIm 

10.6 HILSTP46662A (Obrolete/Obsrmd) 

10.4 IOCFRM) Appendix B - Nuclear Regulatory Commbslon 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010148 

11.1 N Shelf LIfe - The period of tbne during which the concentration ofthe analyte(r) in a properly packagd. unapemd, and 
unused standard stored under environmentally contmlled and monitored conditions will remain within h a  spmfied unmrtalnty 
range. Shelf life is limited primarily by transpiration (loss of water frwn the solution) and infrequently, by chemical Instability. 
Transpiration dudes (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventursr I N Lab Indicate o CRM 
shelf-life offour years for solutions packaged in 5OOmL low density polyethylene bottles. When stored under spacial conditions 
that minhnlze transpiration and instablMy, the shelf life can be extended past this hit. 

11.2 Expintion Data -The date after whkh a CRM should not be used. Routb~ laboratory wb of a CFiM inmass transpintion 
losses and the chance of contamination whkh affect the Integrity of the CRM and limit It, useful lih. 
Inorganic Ventures I IV Labs concurs wlth state and federal regulatory agencies’ recommendations that rolutbn standards be 
assigned I one-year expirstion date. 

Certlficatlon Date: April 15,2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
CeMcate Prepared By: JoAnn Struthen, QA Administrabivo Assistant 

Certifying Officw: Paul Gainus, Chemid, 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 lehl@i avenue, sutte 4, lakewood, nj 08701 usa 

e-mail: ivsale-s.com webite: www.hrStandards.com 
phone: 600-669-6799 732-901-1900 tax: 732-901-1903 

c e r i i f  ica t e o f a n a l y s  1s 
1.0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 certified Reference Material (CRM) Manufactum 

Certificate N83.02. 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@). 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." 

DESCIU TlON OF CRM 

Catalog Number: 

Starting Materiat: Na2C03 
Starting Material Purity (%): gg.ggg81g 
Starting Material Lot No: 42063 
Matrix: 

Custom-Grade 10000 p@mL Sodium in 1.4% (abt) HN03 2.0 

CGNA10-I, CGNAlO-2, and CGNAlO-5 
Lot Number: X-QNAO2148 

1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,006 f 6 pglmL 

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 h the 
calculation of the cartilied value and the uncertainty 

c u t l k d m ( *  = & (3 - m- 
n xt = lndirldrd resJh 

n - amber of mecrunnruta 
&I- The m m d i a r  ol dl signifid e d i m d d  bllw. 
(Most mmmm ore u# emrstom Mnrmentd rnemsuunat, 
nsi~,dUutiontowllms,Mdtt#fredcrmrreportadmthsNlST 
SRM Certilicate of m-dwk') 

Uncertsinty(A) - arl;a.lf 
rn 

The independent samples t-test was used to determine If there is agreement between the a h  assay methods at Um 95% 
confidence Interval. Both methods were compared and showed agreement within the Stated uncerteintier. Thb agreement b a 
confirmatlon of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 4.0 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated w h n c e r ,  mually 

national or international standards, through an unbroken chain of cornparisom all having stated uncerteinbier.' (IS0 VIM, 2nd d.. 
1993. definition 6.10) - Thm IV product b Traceable to NIST via an unbroken chain ofcomparisons. The UnCeftaintieS for each certltbd vaiw am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errom. In ne caw 
where no NET SRMs are available, the term 'in-house std.' is specifbd. 

4.1 Assay Method #l 10,019 2 33 pglmL 
ICP Assay NlST SRM 3152a Lot Number: 990907 

10,008 t 6 pglmL 
Gravimetric NlST SRM Lot Number: See SSC. 4.2 

Assay Method #2 

INORGANIC LABS/RADCHEM LABS 

DATE EXPIRED:-_-- 
DATE OPENED: ---_)'z1 

lOd 
5310 

http://ivsale-s.com
http://www.hrStandards.com
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4.3 

4.4 
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BALANCE CAUBRATION- All balanm am checked dally wing irkhousa procddurs nwnbsr -1. The WdghtS 
used for testing ara annrlalty compsred to G e M  Scale Corporetion's master mbhb ml am ttaceabb b the National 
Institute of Standards and Technology (NIST). The NET TlacwMlity numben u, 692476 - ckrr 1 and 692476A - C b  2. 
The NlST ta4 nwnber is 822/280017-98. A# analytical balances are calibrated evofy 4 month4 by o#hrrt S a k  Corp. d 
South Amboy. The balances am calibmbd with a dais 1 andlorclass 2 anatytiai weight set ThftmwdOhtS a r S _ m  
annually by a NlST I MlLAp a c c l a d i  cllabratkm lab. The NlST test number ir 8221280017-98. 

thermometer No, 903-2680 which was certified in amrdence with the procedures outlined by ASI'M €7747 and NlST 
Monograph 150 using NlSTTest Nos. and Std Nos.: 769543,217368n60543,21f3681p14452,1762~14452,176240. The 
in-house procedum No. is 2UCOOl.Thermometen which am not calibrated vs standard thennometer No. 903-2680 u. 
tnceabb to NIST Identification Nos. 92564,119016,471047 and N l S  test rspoft NOS. 81 11258522,811lM510711, and 236090. 

GLASSWARE CALIBRATION- In-house procedure 3-QC.002 b used to caHbmIe all C h i  A Glassware mad in the 
manufadurn and quality control of Custom Grada Stmdarda. 

T H E R M ~ C A L I B R A T K ) F ( - ~ ~ w s d k r ~ d a e n n k u # o n a f t h s f i n r l ~ r r e G d k r t s d M # . n d u d  

5.0 TRACE METALLIC JMPURITIES (TMI) DETERMINED BY ICPNS AND ICP-OES IN p@mL 
Custom-Grade solutiow are tested for trace metalk impurltles by Axial ICP-OES and ICP-MS. The resull from the most sensM 
method for each element, is reported below. Solutions tested by ICPklS were analyzed in an ULPA-Fillemd C k m  Room. An 
ULPA-Filter is 99.9985% efficient for the mmoval of partlcler down to 0.3 )rm. 

M w < O.oo600 

M Er < 0.00500 

M Eu 0.00300 

M Gd < 0.00100 

M 00 < o.00100 

P < 0.00150 

Q *u < 0.00300 

K 0.00200 

M 0.00050 

- M 'n 0.00999 

M (r 0.00500 

Q Fa o.00110 

M La 0 . m  

Y Pb 0.00300 
0 - Checked by ICP-OES I - Spedrai lnterferenm 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not limWed to fhe following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, a d  DCP 
For the validation of analytical mahods 
For the preparation of 'workii reference tamphs' 
For interkrenw s t u d i i  and the determination of w d b n  cdlicients 
For detection llmit and linearity studias 
For addltional intended uses, contrrd N Tachnlwl Smff 

M < 0.02998 

Y n~ 0.00030 

Y < 0.00100 

M < 0.00100 

Y Tm < o.axno 

M sn < o.atxoo 

M W  <o.a0999 

M U  c o . o o m  
Q V  c o . m  
M Yb 0.00100 

Q 0.00250 

M Zr 0.00500 

8 < 0.00070 

0.03997 

s - Sdutiin Standard Element 



7.0 INSTRUCTKINS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage & Handllm - Keep tlgttly reabd nhsn nd In use. Store and use at 20 f C C .  Do nd plpd h#n 
mtahef. Do nd return portlorrs remavsd far pipatthg to cmtaina. 

, 1 t '.'ode W d m  Mkncq CaordLHtkt Hurrba; C h s r J d  F m  h SoluU#, - 22.BLIS7T; + l ;  (61; NH*(W) 
Ir' &y ionic in n e t ~ ~  (Coardnairn Numbbr in parentheses is assumed, nd certdn .I 
C l e m i c m l  Compallblll~ - Sduble In HCI, HNOq H60.rnd HF aqueous mdrims. Stable with dl metala and 
inorgnnic anim. 
StablW-2-1130 ppblsvsla dabk kr months in 1 KHNODI UIPE mddmr. 1-1 0,000 ppl sdlrtlm chcmicaly 
&a#s lor yearn In 1 4 %  HNCh I LOPE cofkafnar. 
Ha Contrinin(;ii-qrles preparation and Solution) - Meta @ i m l w s  very rspldly In naterX Ores (Lkhium 
carboMe W. on In, mphite -Me followed by HCI ditsdlrtlan - #ahk lmsls of No In lithium carbonate 
~ U d k  Organt ..tc riccs (Sullvlc I peroxide dgedan orntttlclsulkrk 'pmlaric acid d6comptl4lm). 
AtonSc Spectm+ca,ic Informdion (ICP-OES 0L.m are givm n tpl al&xhl rlewb 
IBwmmum E s d h d w L  QDk Im ~ W ~ l n c d h l c g - I  
ICPQES 5 8 9 S n m  O R T l O D a # 1 9  W L  1 abJm or&rfadldionkm REsansomsqdbd 

w lCPdES S B B S S n n  OL!3jO406ClphL 1 atom 2 orr$rmdidionftanREsonmsoCfkd 
Wfm 

ICPQES 330P7nm 213J0.08 pghnL 1 
ICPMS 23 310 ad 9 %%a" 

8.0 HAZARDC US INFORMATION - Pkase refer to the endosed Material Saftey Data sheet for information warding this CRM. 

9.0 HOMOGE!JEITY -This solution was rnked accordii to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALlTY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Reglstratlon - QMI Certlflcate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Cwndl of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acredbcion. a.c(EMA) 
Members of lCl  Net International CeMcation Netwoe 
Amentina IIRAM). Australia (QASI. Austria tbQS1. Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong K w  (HKQAA), 
coiumbla ~ICONTEC), ~ z e &  ~ep"bl i i  (CQS), i nmark  (DS),  inland (SFS), France (AFAQ). Germany (WS);G- (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII). Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SO), Spain (AENOR), Swltzedand (SQS!- 

10.2 lSO/lEC 170s  - lB99 "General Requltemenb for the Competence of Teating Hid 
Callbnrtfon" 

-Chemical Testing - Accredited A2LA Certltlcate Number 683.01 

10.3 ISOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producm" - Reference Materials ProductIan -Accredited A2LA Certlfkate Number 13-02 
AZLA Mutual Recognition Agreement Paltnm: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Fbpubk 
(NAO), Denmark (DANAK), Finland (FINAS), Franw (COFRAC), Germany (DAR). Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Nomay (NA), 
Portugal (JPQ). Singapore (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Uniled Kingdom (UKAS) 
and United States (NVLAP) (iCBO ES) 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commklon - Domestlc Licensing of Production and Utilization Facilitkr 

10.1 1OCFRZl- Nuclear Regulatoy Commlsslon - Reporting Mecta and N o n C o m p l l m  
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N S M  Life -The period oftimS during which the mncantmUon of the snalyte(8) in a propsrtY packaged, uropar#d, and 
unused standard dored under snvimnmetntally contm#sd and monitored conditions will rsmrrkr within the qmdtid uncsrtsinty 
range. Shelf mS is l i e d  primarily by transpiration (W of water from the solution) and Infreqwntly, by chnnicll instnbility. 

~ m p i r u l i m a t r r d k r ( P S P O t 0 2 0 ) d  ~ m l c a l l y - M a b b ~ ~ ~ ~ n n e d  atlrro~mk Ventures I IV Labs indicate a CRM 
sheif4ii of four yesn for solutions packaged in 5OO-mL kw density polyethylene bottkr. When a d  under rpscbl eond#kns 
that minimize transpbo’jon and instability, the shdf life can be extided past this ltnit 

- 

11.2 Expiration Data - The date after which a CRM shouid not be u r d .  Routine Laboratocy use of 8 CRM inaaases tnnspintiqn 
losses and the chance of contamlnatlon which affect the lntegrlty of the CRM a@ lbnlt Its useful Me. 
Inorganic Veniures I IV Labs concurs with state and federal regUlOtOrY agenoks’ nmotnmendatlons tM sdutdn standrrd8 be 
Sbsigd  a owyear  erpiratkn date. 

Certification Date: October 11,2004 
Expiration Date: 

I?@$. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick MaMa, QA Administrator 

certlfiate ~pprovwl sy: Katalln Le, QC Manager 

Certifying Offlccr: Paul Gaines, Chemi8t, Senior Technical Dlrsdor 



01p1g3 i n o r g a n i c  v e n t u r e s  I i v  a 8 

195 leMgh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@Mmdar d s . m  website: www.lvstandaPds.com 
phone: 800-689-6799 732-901-1900 fax. 732-901-1903 

cert i f icate  of a n a l y s i s  
I .O Inorganic Ventures I IV Labs is an ISC Guide 34-2400 CertiRed Reference Material (CRM) Man- 

Certificate #88342. 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). ISO'Guide 34-2000 "Quality 'System Guidelines for the Production of Reference Materials,' 
and ISC Caide 35-1989 "Certification of Reference Materials - General and Statisical PrinCiples.' 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 VglmL Uthium In 0.07% (ab) HNOs 

Catalog Number: CGLI1-1. CGLI1-2. and CGLII-5 
Lot Number 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

1123 
0.07% (abs) HNO3 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 
The Cenified Valw is the ICP value. The following e q u a t i i  are used In the calculations of the certified vak# and the unceftainty 

999 f 3 p@mL 

1.004 g/mL (measured at 22" C) 
. .* . y ._ 

CeditirdVaLue(3- & (9- m a n  
n XI = indlv#ULI nrJh 

n = numbw ol measurmer& 
&, = Thesummation d rllsi@ic.nt .rtkn.telr enom. 
(Most oemmon are the enws from hbttumtntal r n r r r u r m m t  
weighing. QRutbn lo volumr, andthr fixed error reporkd on We NIST 
SRY oeM&r d anaksk.) 

LI  nccrldnb/+) = 2K&$"' 
CQ 

The independent samples t-test was used to determine if there Is agmement between the abovs essay methods at the QSK 
wnmence lntewal. Both methods were compared and showed agreement wilhh the dated uncertainties. This egmmonl b a 
confirmation of the occxlracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby ii can be related to statmi refennces, wRy 

national or International standards, through an unbroken chain of comparisons all having stated uncertaintbr.' (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 

Thi N produd is  Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each cerWied value (Ira 
reported, taking into account the SRM uncertainty error and the measurement. weighing and volume dilution anom. 

4.0 

4.1 Assay Method #l 999 f 1 p@mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

999 f 3 pglmL k c l y  k t ~  #2 
ICP Assay NlST SRM 312Ba Lot Number: OOOSOS 

http://www.lvstandaPds.com
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4.2 BALANCE CALIBRATION - W balances am clwdmcl daily using in-house procsdum number 611KMOol. The weight8 

used for testing am annually compared to Gethart Scale Corponuon’s master wights and are tnarbk to the National 
Institute of Standards and Technolagy (NET). The NlST fraceaM#y numben PII) -76 - Clam 1 and 692476A - Class 2. 

South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical wdgM set. Thbw waights am tested 
annually by a NlST I MRAP accredited calibntion lab. The NlST test n u m b  k 8221260017-08. 

THERMOMETER CALIBRATION - The thmmneter8 used In the determhation of the M I  densitits 8m calibfatd vs 8tandard 
thermometer No. 903-2680 which was c e r t i i  in accordance with the procedures outlined by ASTM E7747 and NlST 
Monogrsph 150 using NlST Test Nos. and Std Nos.: 78Q543,217368n6Q543,217368/p14452,17824cyp14452,176240. The 
in-house procedure No. is 2-QCOOl .Thennometen which are not calibrated vs standard themKIlnaar No. 903-2680 am 
lraceabk to NlST ldentificetion Nor. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house pmcedure 3.Qcoo2 it used to calibrab all Clam A Glasswam used In the 
manufacture and quality control of Custom Grade Standards. 

__ __ - -~ The NlST tost number la ~ l 7 4 B . A U ~ a ~ ~ k ~ ~ ~ I ~ M  e w  4 monthl t z y G Q & & ~ r n . o f  

4.3 

4.4 

6.0 TRACE METALLIC IMPURlTlES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN W L  
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The rsrull from ths most senr#vr 
method for each element, h reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filted C h n  Room. An 
ULPA-Filter is 99.Q- efficient for the removal of particks down to 0.3 

6.0 INTENDED USE 

o - checked by IcP-ofS i - Spectral interbroncs 

Y To < 0 . o ~ ~  

M 0.00060 

M n 0.00200 

Y < o.ooxm 
M Tm 0.00086 

Q Sn 0.00~00 

Q < o.ooot0 

Q W 0.00400 

M u < 0.00400 

Q U  O.OOOOLI 

Y yb < 0.00200 

Y y < 0.07982 

Q a 0.00145 

Y a 0.00998 
s - Solution Standard Element 

For the calibration of analytical instruments inciudii but not limited to the fobvhg: 
ICP.MS, ICP-OES, FAAS. GFAA. XRF, ~ n d  DCP 
For the validation of analytical methodr 
For the preparation of %king reference s a w  
For interference studies and the determination of corredlon coefkknt~ 
For detection limit and Jineerffy studies 
For additlonal Intended uses, contad NTedrnicll StM 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
W ~ g o & ~ a ~ ~ - K e e p t l $ H y . s e d c d : W n d h ~ .  Stom a d  useat 20 t 4%. Do nd p 4 ~ ~ d  fom rmtdner. Do 

8.0 HAZARDOUS INFORMATION - ~bsse rsfer to the endosed Material Saftey Data sheet tor information regarding this CRM. 

9.0 HO! OGENEm - Thii solution was mixed according to procadurn IV-WM-004 and is guaranteed to be homogensour. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quallty Management System Regirtrotlon - QMI Certificate Number 010106 - 

Recognized by: 
RegiDtnr AdRa t ion  Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Coundl far Accredllatlon ( M A )  
EnUdad Mexlcana de Aaedltadon, a.c.(WA) 
Members of jQ Net International Certification Netw~& 
Argentina (IRAM). Australia (QAS), Austria ( a s ) ,  Belgium (Avinter) . Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) .  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Gnecs (ELOt). 
Hungary (MSTT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSAQA), Netherlands (KEMA), Nonnsy (NCS), 
Poland(PCBC). Podugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (AENOR), SWitreMd (SQS) 

10.2 ISOIIEC 17025 - 199Q "General Requirements for the Competence of Testing and Calibrcltlon" - Chemlcal Testing -Accredited A2LA Certificate Number 883M 

10.3 ISOnEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producmn - Reference Materislr Production -Accredited A2LA Cartlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partinn: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech RepuMIc 
(NAO), Denmark (DANAK), Finland (FINAS). France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IN), Noway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switrerknd (SAS), U n W  Kingdom ( U W )  
and United States (W) (ICBO ES) 

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commkrkn - DomesUc Lkensing of Production and Utilization Fad!#k. 

10.6 lOCFR21- Nucbrr Regulatory Commission -Reporting 0ef.ctr and Non-Complhmr 
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11.0 DATE OF CERTIFICATJON AND PERIOD OF VALlDtTY 

11.1 N Shelf Llh -The pehd of time d u m  which tha concentration of the anatyte(s) in a propsrly packagd. unoPened, and 
unused standard stomd under environmentally controlkd and monitored condihs will remain withi the spedfkd uncSrtrhQ 
range. Shelf life k limited primarily by transpiration (kss of water from the 601uti011) and -, by ChWnW bstobllity. 
Transpiration studies (P-SPO1020) of d rniwlly-etable solutions perfanned at lnorgank Ventum I N Labs indicate 8 C W  
shelf-life of four yearn for solutions pack ged In SOO-mL low density polyethylene botties. When stored under special c o n d i i  
that minimize Iramplretlon and lnstablllty, the shelf IL can be extended part thh hit. 

11.2 Explratlon Dab - The date after which P CRM should no4 be used. Routine laboratory use of a CRM Increases hWphUon 
losses and the chance of contamination which affect the integrity of the CFW and lhW izI useful Ilh. 
InotganicVenturer I IV Labs concum with state and federal regulatory agencies' recommmdstionr that solution 8tSndads be 
assigned a one-year expiration date. 

Certification Date: December 10,2004 
Expiration Date: Tim 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFJCERS 
Certificate Prsplnd 0y: Nick Maida, QA Admlnlstmtw 

. .. 



&ertififs& of X.e&rern j%&riiiI 

Lot No.: 28-1 64AS - 
IC Instrument Check Standard 2 

This ASSURANCE acertified reference material, CRM, is ~ntended pnmanly for use as a 
calibration standard or quality control standard for Ion Chromatography instnunentation. It can be 
employed m USEPA, ASTM and other methods relevant to the certified properhes hsted below. 

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ION Chromatography: - 
Analyte Labeled Measured NIST 

(mgk) (mg1-L) Sl2M 

Spex Reference Multi: Lot #IC-6-186VY 

+ + C I G Q Z  
Balances are calibrated regularly with weight sets traceable to MSTfits 32856,32867 and others a C: a u 
Thls CRM is guaranteed stable and accurate to +I- 0.5% on the average of all the certified 
concentrations with no single component exceeding +I- 2%. This guarantee is valid for a penod of 
one year from the date of cerbfication only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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Product Name 

Product Number 
Product Brand 
CAS Number 
Molecular Formula 
Molecular Weight 

TEST 

APPEARANCE 

TITRATION 
TRACE ANALYSIS, 
ICP 

ICP ASSAY 

Sodium nitrite, 
299.99% 
431605 
Sigma-Aldrich 

NaNO, 

69.00 

7632-00-0 

SPECIFICATION 
OFF-WHITE TO PALE YELLOW CRYSTALS OR 
POWDER 
97.0% NAN02 (MINIMUM) (WITH KMN04) 
100 PPM (MAXIMUM) TOTAL METALLIC 
IMPURITiES 

CONFIRMS SODIUM COMPONENT. 
INSOLUBLE MAITER 0.01% (MAXIMUM) (C=lO%, H20) 
CALCIUM 
CHLORIDE 
IRON 
H EA W METALS 
POTASSIUM 
SULFATE 

Q U A L I n  CONTROL 
ACCEPTANCE DATE 

0.01% (MAXIMUM) 
0.005% (MAXIMUM ) 
0.001 Yo (MAXIM U M) 
0.001% (MAXIMUM) (AS PB) 
0.005% (MAXIMUM) 
O.0lo/o (MAXIMUM) 
APPROVED FEBRUARY 22, 1999 JSB 
OR 

APPROVED FEBRUARY 22, 1999 JSB 

OR 

LOT 06721HI RESULTS 

OFF WHITE CRYSTALS 

102.7% NAN02 (WITH KMN04) 

ZN 2.0 PPM 

CA 1.2 
TL 0.9 
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% * 
0.001% AS PB * 
0.0005% * 
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 

https://www.sigmaaldrich.com/cgi-bin/hsrun/Suite7/Suite/HAHTpage/Suite.HsExternalProd
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Quality Control 
Milwaukee, Wisconsin USA 

p3 2 0 6 2  

https://www.sigmaaldrich.com/cgi-bin/hsrun/Suite7/Suite/HAHTpage/Suite.HsExternalProd.. . 12/12/05 

https://www.sigmaaldrich.com/cgi-bin/hsrun/Suite7/Suite/HAHTpage/Suite.HsExternalProd
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Catalog Number: AS-F9-2X/2Y Lot No, 27-122AS 

Description : 1000 mg/L Fluoride 
H 2 0  

This ASSURANCE @certified reference material, CRM, is intended primarily for u s e  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. 

~ U U t J  
Z P D D -  
4442 

1 P x m D  

g m m m U  XJ 
%3m,n 

U D  
I I 1  - 0  
i l l l m  

Certified Value: 998 mg/L 

Uncertainty Associated with Measurement: +/- 3.0 mg/L 
Certified Value is Traceable to: 

The CRM IS prepared gravimetrically using high purity Sodium Fluoride Lot# M44 I 4 2  . 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: 997 ing!L: 
Method: Potentiometric using Fluoride combination electrode 

NlST SRM 3 183 

Instrumentation Analysis By Ion Chromatography:999 in@: 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
ion mglL Ion mg/L 

Br <0.2 NO3 ' 4.2 
CI <IO PO4 < I  
NO2 <0.2 SO4 C O S  

Balances are calibrated regularly with weight sets traceable to NlST #32856. #3285; 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period o f  one year from the 
date of certification. This guarantek is valid only when the material IS kept tightly capped and 
transported and stored under laboratory conditions. 

JAN. c + 2005 
Date of Certification: Certifying officer: Iv* w d  
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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 
EURACHEM/CITAC Guide: Quantifying Uncertainly in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certifcation of reference materials, general and statistical principles 
IS0 Guide 31: Contents of certificates of reference materials 
NIST 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 obtained and verified by SPEX CertiPrep from prequalified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX Cerliprep CRMs are tracked and documented. For further infonnation contact CRM Sales. 
Instructions for Use: 
Pri- usage of this CJW is in neat form or diluted serially with matrix of a punty 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 ox with a spike: again with 
appropriate compatibility considerations. All solutions should be thoroughly mise& by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be tliorougldy 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 Umughout 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 hasbeen confirmed by procedures consistent with IS0 guide 17025, ISOmEMCO N280 
and ASTh4 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 eniployed to detennine the samplhg size 
s = relative standard de\iation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necesxuy 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 at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=k& where k=2 is the covewge factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainly components ui and I& dcu,' 
Certification Traveler Report: 
All certified values reported were derived from Txaveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRh4. 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 claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of wananty, 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-CL9-2W2Y Lot N0.:26-150AS 
Description: 1000 mg/L of Chloride 
Matrix: Water 

This ASSURANCE @cCettified 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: Chloride (Cl?: 998 mg/L 5 3 mg/L 
Traceable to: NIST SRM 3 182 

The CRM is prepared gravimetrically using high purity Sodium Chloride (NaCl) Lot#02001F. 
The certified value listed is the average of values obtained by classical wet assay and Ian 
Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 998 m f l  
Method: Gravimetric analysis by precipitation using Silver Nitrate, filtering, drying and 
weighing as AgCI. 

Instrumental Analysis by Ion Chromatography: 997 mgL 

Trace Anion Jmpurities in the Actual Solution via IC Analysk 

Component mg/L Component mg/L 

F <0.05 N O i  ~ 0 . 1 5  
~ 0 ~ 3 -  ~ 0 . 1 5  B i x0.2 ! so:- 4 - 1 5  NO; K0.2 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 anc 

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

This CRh4 is guaranteed stable to +/- 0.5% of the certified concentration inclusive of uncertahty It 
I I 
k 

. .  I 2004 SPEX CertiPrep, Inc. 
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This Certified Reference Material Ius been prepared and certified under an I S 0  9001 system consistent with the following 
guides: 
Guide To "lie Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: QuantiQing 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 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Teclmical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
A11 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 CertPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of tlk CRM is in neat fonn or diluted serially with matrix of a at or greater than the pUriQ 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 tlioroughly mixed, by shaking. prior to use and never 
pipetled 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 instnupentation and personnel have been qualified prior to use. The IfiglEst purity acids applicable, I8 inegohm. 
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 codinned 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 CRh4. 
The mathematical expression k,=s2m 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-saniple necessary to ensure a relative sub-sampling error of 1% (68% co&idence level) 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 eqressed 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 ui and &- dZw2 
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 Cer t ihp  reference materials are not for any cosmetic, drug or household application and are to be used only by 
quaiified individuals who are trained in appropriate procedures. No clairns against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breacfi 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. 



&''rtifi& of 3 & r ~ n ~ e  flstprial 

Catalog Number: AS-N02N9-2X12Y Lot No.: 27- 14 1 AS 
1000 mgL of Nitrite-N 

I i I I N  
This ASSURANCE 'certified reference material, CRM, is intended primarily for use as a I 1 lo1 ;a 
calibration standard or quality control standard for Ton Chromatography instrumentanon. It can be 7310l(910 P 

employed in USEPA, ASTM and other methods relevant to the certified properties hsted below. O P L f ? X  I" P,&W I 

Certified Value: Nitrite-N (NO;-N): 994 mg/L 5 3 mgiL bgS6 S 
Traceable to: SPEX CRM #0902N02 KbfjP I- 

blI1 $ 
The CRM is prepared gravimetrically using high purity Sodium Nitrite (NaN02) Lot#0791R. PI !& " 

I I 1  I 
The certified value listed is the average of \;slues obtained by classical wet assay and Ion I 1 1  I 
Chromatography analysis. 1 1 1  I 

Refer to side 2 for.details of measurement uncertainties. 

Classical Wet Assay: 999 m a  
Method: Titrirnetric analysis using KMnO,. KMn04 standardized with MST SRM #83d. 

Instrumental AnaIysis by Ion Chromatography: 995 mg/L 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Element mg/L 

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 
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. 

Q 2004 SPEX CertiPrep, Inc. 
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This Certified Reference Material Ins been prepared and ceMied 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 
ASTh4 Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and staostical principles 
IS0 Guide 31: Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidclines 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 prequalifed vendors as per IS0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CeniPrep CRMs are ttacked 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 punty 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 dimtly 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 volumetnc glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques hase been used throughout the preparation. All materials, equipment, 
analytical instnimentation 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, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the f d ,  packaged material have been analyzed for the 
certfied 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 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 of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘s’ 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 = b  where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncerlainty components ui and y- dCu? 
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 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 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, NI 08840 USA 
- . - -  - _ . -  , - 



Catalog Number: AS-BR9-2W2Y Lot No.: 27- 142AS 
Description : 1000 mg/L of Bromide 
Matrix: H2O 

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

Certified Value: Bromide (Br-): 998.5 m a  t 3 mg/L 
Traceable to: NIST SRM 3 184 

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. 
I i l  I 

I I  1 I 

I ! '(-1 Classical Wet Assay: 1001 m a  
Method: Gravimetric analysis by precipitation using Silver Nitrate, filtering, w g  and 
weighing as AgBr. 

Instrumental Analysis by Ion Chromatography: 996 mgL 

Lii 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Ion mgfl; 

F' <0.02 
NO; c0.05 
NOi <0.05 ai$xLL 1 r , g&o  .. 
poi3 ~0.20 & j W W l r ,  g 

(21- <1.50 z!-i-+ci 
H Q Q Q Z  SOi2 <0.05 actcl- 

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. 

"'&J. - -- 2o05 
Date of Certification: 



Thus 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: Quantifiing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality Tsteni guidelines for the production of refcrence matenals. 
IS0 Guidc 17025: Certification of rcference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST TcchnicaI Note 1297 
ILAC-G 12-2000: Guidelines for the rcquireinents for the competence of rcfercnce materials producers 
ISO/REMCO N280 
Material Source: 
AI1 analytes aid matrix inaterials are obtaincd and verified by SPEX CertiPrcp from pre-qualified vendors as per IS0 9000 
guidclines. Vendor idcntifications are propnetan., however sources of all matenals used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infonilation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially n ith matris of a purity at or greater rhan the purity of the 
onginal matfix 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 dso be used as a spike or with a spike, again mith 
appropnirte compatibility considerations. A11 solutions should be tliorouglty mixed by shaking, prior to use and never 
pipetted directlj from the bottle. All surfaces that come in contact with the solution mniist be thoroughly cleaned and 
leached prior to use Dilutions should be perfonned only with Class A voluinetric glassware. 
Method of Preparation: 
Clean hbontoq procedures and techniques luve been used throughout the prcparation. All materials. equipment. 
analytical insmmcntation and personnel have been qualified prior to use. The highest purity acids applicable. 18 megohm 
double deionixd water. acid-leached triplc-nnsed 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 \ alues by procedures consistent witli the intended use of the CRM. 
The inat~iematical expression k,=&n is employed to determine the sampling size 
s = relalive standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
k, = mass of sub-sample necessary lo 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 tlus document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value). U= Expanded uncertatnty 
U=kic where k=2 is the coyerage factor at the 95% confidence level 
u, is obtained by combining the indkidual element standard uncertainty components u, and y. h,‘ 
Certification Traveler Report: 
All ccrtilied values reported wcrc derivcd from TrmAcr Report (Spex CeriiPrep’s traceability documentation) identified by 
the lot number ofthis CRM. For further inronnalion 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 tralned in appropriate procedures. No claims against SPEX CertiPrep. Inc. of any kind 
whatsoever. whether based on breach of \\man?. alleged negligence. or othenvise, wilh respect to this RM shall be greater 
t l m  the purchase price. In no event shall SPEX CertiPrep. Inc. be liable for any loss of profits or any incidental. special or 
consequentiat damages. 



Catalog Number: AS-NO3N9-2W2Y Lot No.: 27- 120AS 
Description: 1000 mg/L of Nitrate-N 
Matrix: H2O 

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

Certified Value: Nitrate-N (NOj-N): 1002.5 mglL 2 3 m a  
Traceable to: NIST SRh4 3185 

The CRM is prepared gravimetrically using high purity Sodium Nitrate ("03) 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. 

Classical Wet Assay: 1001 mg/L 
Method: Gravimetiic analysis by precipitation using Nitron Acetate, filtering, drying and 
weighing as Nitron Nitrate (C2d17N4.N03). 

Instrumental Analysis by Ion Chromatography: 1004 mg/L 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Element m e n  

F ~0.05 
Cl- <o .2 

cQ.2 N 4 '  
Bi <OS 

SOi < O S  
PO4& <2.0 

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 
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. 

JAN. - - 20135 
Date of Certification: 



010169 
This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the fooUowbg 
guides: . 
Guide To The Expression Of Uncertainty In Measurement I995 
E U R A W C l T A C  Guide: Quantifying Uncertahty in Analytical Measurement - Second Edition 
IS0 Guide 34: Quality system guidelines for tbe production of reference materials. 
IS0 Guide 17025: Certifjcation of reference materials, general and statistical principles 
I S 0  Guide 3 1: Contents of cettificatw of reference materials 
MST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All andytes and matrix materials are obtained and verified by SPEX CertiPrcp 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 CwtiPnp CRMs are tracked and documented. For M e r  information contact CRM Sales. 
Instructions for Use: 
primary usage ofthis CRM is in ;eat form or diluted serially with matrix of a purity at or greater than the purity ofthe 
original matrix solution. If dilution is required the diluent must be compatible with all certified anaIps and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike 01 with a spike, again with 
appropriate compatibility considerations. All solutions shoddbe 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 cIcaned and 
leached pnor to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean labomtory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical hrurnenration and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double d e i o h d  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, 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. 
"be mathematical expression kpsfn is employed to determine tbe sampling size 
S = relative standard deviation in ?4 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 error of 1% (68% confidence level) in a single 
detmination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse ofthis document is at the 95% level of confideace and can be expressed 85 

X = x+l-U where X =True value (Labeled Value), U= Expanded uncertainty 
U-h where b 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and u, dZq' 
Certification TraveIer Report: 
All certified values reported were derived fiom Traveler Report (Spex CcrtiPrep's traceability documentation) identifed by 
the lot number of this CRM. For frnthu hfomation contact CRM Sales 
Legal Notice: 
SPEX Certiprep reference materials arc not for any cosmdc, drug or household application and 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CedPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with mpect to this RM shall be P a t W  
than the putchase price. In DO event shall SPEX Certipnp, Inc. be liable for any loss of profits or any incidental, special, or 
consequentjal damages. 

ASTM Guide D6362-98 

to be used only by 

. 203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSaIes@spexcsp.com wwwspexcsp.com 

mailto:CRMSaIes@spexcsp.com
http://wwwspexcsp.com


2 5 6 6 . .  
Catalog Number: AS-P04P9-2XI2Y Lot No.: 27-23AS o - 1 - 1 - t ~  nrnrnmo 
Description: 1000 mgL of Phosphate-Phosphorus . E o m x l c ,  n 
Matrix: H20 1 4 $ 8 %  

C C z u m ~  

This ASSURANCE "certified reference material, CRM, is intended primarily for use as a ' I  t I I"8 calibration standard or quality control standard for Ion Chromatography instrumentation. It can be I I , , 
emuloved in USEPA. ASTM and other methods relevant to the certified properties listed below. I I h I  n 

Certified Value: Phosphate-Phosphorus (P): 1002.5 m& 2 3 mgL 
Traceable to: NIST SRM 3 186 

The CRM is prepared gravimetrically using high purity (99.999%) Potassium Dihydrogen I Orthophosphate (KH2P04) Lot#O7991C. The cmifed value listed is the average of values 
t" Y'FF' 5 

obtained by classical wet assay and Ion Chromatography analysis. 
I l l .  

Refer to side 2 for details of measurement uncertainties. f i l l  

Classical Wet Assay: 1003 mg/L 
Method: Gravimetric analysis by precipitation using Magnesia Mixture, filtering, drying and 
weighing as Mg2P207. 

Instrumental Analysis by Ion Chromatography: 1002 mg/L 

Trace Anion Impurities In tbe Actual Solution via JC Analysis: I 
Element mg& Element mg/L 

i Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRh4 is guaranteed stable and accurate to +/- 0.5% of the certified concentration value 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. - - 2DDF I !I Date of Certification: Certifying Officer: N- k+dm 

O 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 la 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 materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G12-2000: Guidelines for tbe requirements for the competence of reference materials producers 
ISO/REMCo N280 
Material Source: 
AII anafytes and matrix mate& are obtained and verified by SPEX CertiPrep from pre-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. 
Insfructions for Use: 
Primary usage of this CRM is m neat form or diluted serially with matrix of a purity at or greater than the purit>; 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 we. 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 
pipetred 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, 
andlytical 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 a11 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmal, packaged material have been analyzed far the 
certified values by procedures caasistmt with the intended me of the CRM. 
The mathematical expression k , d n  is employed to determine the sampling size 
s - relathe standard deviation in % for one component of the sample. (je. The sub-sampling uncertamty) 
m = the sub-sampling mass 
16" mass of sub-sample necessary to ensure a relative sub-samphg error of 1% (68% confidence level) m a single 
determination 
Statistical estimator and Confidence limits: 
n e  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 Valueh U= Expanded uncnta'nty 
u-ku, where k=2 is the coverage factor at the 95% confidence level 
4 is obtained by combining the individual element standard uncertainty components u~ and u, 
Certification Traveler Repork 
All certified values reported were derived from Traveler Report (Spex Ccrtiprep's traceability documentation) identified by 
the lot munbcr of this CRU For frrrther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials ere not for any cosmetic, drug or household application and are to be used only by 
qualified mdividnals 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 nspect to this W shall be greater 
than the purchase price. In no event shall SPEX CwtiPrep, Inc. be liable for any loss of profits or any incidental, speCid, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


1 catalog Number: AS-S049-2W2Y Lot No. 28-26AS 11 
Description: 1000 mglL Sulfate 
Matrix: H20 I 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certif ied Value: 1000.5 mgL 
Uncertainty Associated with Measurement: +/- 3.0 mg/L 
Certified Value is Traceable to: NIST SRM 3 181 
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 mg/L 
Method: Precipitated using Barium Chloride, filtered, ignited and weighed as Bas04 

I n s t r u m e n t a l  Analysis by ICP spectrometer: 100 1 mg/L 
Uncertif ied Properties: 

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

INORGANIC LABS/RADl:HEM LABS 
DATE P,EC:EX VED: --?_\!&5 ----- 
DATE OPENED : ---_?_Ifi 
1 NORB : -2a----, 11 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
? a ~ ( T h i s  CRM is guaranteed stable to +I-0.5% of the certified concentration inclusive of uncertainty 

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

0 2004 SPEX CertiPrep, Inc. 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051 110-8 

Pipette Calibrations 
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*I* 

Boo WPage 04 027 
SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 0 1 0 1 7 

Balance#: l Z  Thermometer #: G 0 I I diH20 Temperature ("C): ZOoL 

Analyst: d u25zI- Date: / 0 - 2 b -  4 3  

FRM-243-b (Rev 3/Mar 03) 
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Boo WPage : 04 028 010175 

SwRl- Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 
(Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 

fe /d2G49< 

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 

FRM-246 (Rev 1/Mar 03) 

FRM-243-a (Rev 3Mar 03) 
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ADJ5000-L 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

5000 
500 

2500 
5000 

hc\ 1 / (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadshe&) 

ADJ5000-M 

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

500 
2500 NOT IN USE- GLOVEBOX 
5000 

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

c 
500 

ADJ5000-N 2500 
5000 
500 

ADJ5000 2500 

I 

0.4975 0.4960 0.4982 0.497 99.45 
2.4918 2.4978 2.4994 2.496 99.85 
5.0250 5.0274 5.0146 5.022 100.45 
0.5055 0.5064 0.5052 0.506 101.14 
2.4987 2.5166 2.5186 2.51 1 100.45 

ADJ5000 
--- 

2500 
5000 

I I 5000 I 5.04% I 5.0333 I 5.0472 I 5.043 100.87 
500 I I 

FRM-247c (Rev 3IApr 04) 

fRM-244 (Rev 2ISept 02.) 



I Boo k/page: 08 152 
rganic Laboratory Adjustable Pipette Verification I@ 01 77 

Thermometer #: 60 1 1  diH20 Temperature (' C) d 1 

I Eppendorf # I True Value (1L) I 1"Reading (9) I 2"d Reading (9) I 3'd Reading (9) 1 

500 
ADJ5000 2500 

5000 

- 
- 

PRM-244 (c) (Rev 3/Apr 04) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) I 

I 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette VerificaLm Spreads, ,eet 

FRM-247a (Rev 4/Apr 04) 

7 

FRM-244 (Rev 2/Sept 02) 



01017 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
diH2O Temperature (" C) d/ Balance #: -3 4 Thermometer #: I / 

Date: /o -9 cos ' Analyst: 
Reviewed by: Date: i i  f L / O S  

FRM-244 (a) (Rev 5IApr 04) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
f (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheetj 

* I  

- ?  

SwRl - Div. 01, inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept.Q2) 
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 34 Thermometer #: crc) diH20 Temperature (" C) 3 
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Q10182 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
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11" Thermometer#: (2 c> diH20 Temperature (" C) Balance #: 

Analyst 

Reviewed by 

Analyst 

Reviewed by 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051 110-8 

Balance Calibrations 
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Southwest Research Institute 

Division 01 
BALANCE VERIFICATION LOG 

If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 
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BALANCE VERIFICATION LOG 
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Division 01 
BALANCE VERIFICATION LOG 

If balance is still out of limits, place a "DO NOT USE" sign on itland call (DQAY for service. 
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ICE Southwest Research Institute 

BALANCE VERIFICATION LOG 
Division 01 d/9/of -  

BALANCE #: LOCATION: SERIAL #: TOLERANCE: COMMENTS: 
12 Bldg. 70 Lab 47 1122510787 k0.0005 

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

If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

TASK ORDER: 051 11 0-8 
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D.I. WATER SYSTEM NOTEBOOK 0 
9 
77 BUILDING 70  T& 

SOUTHWEST RESEARCH INSTITUTE 

Contact U.S. Filter (1-800-466-7873) for repairdexchanges. (Make sure to have a P.O. 

Old194 
HIGH PURITY SYSTEM (HP) 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

DC Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev OlJan 04) 





SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 051 11 0-8 
SRR: 28264 
SDG: 269745 
CASE: CNWRA 
VTSR: November 10,2005 
PROJECT#: 06002.01.322 

SURVEILLANCE REPORTS 

01 01 96 

From Division 30 



lnstitute Quality Assurance 
Surveillance Report 

I 

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 

42 
Ending Date: 2006-02-07 

Institute QA Representative: Mark R. Ehnstrom 

Person(s) Conducting TestlExamlProcedure: 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 LisVChain of Custody" form was also used to assure positive 
control and responsibility for the samples. Data contained in the packages included: 

0 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: WA CAWSCAR Number: NJA 

Attachments: None 

Recommendations/Actions: N/A 

Equipment Calibration: See above. 

s Approved: 
Institute Quality Assurance 

Date: 2 /$ . L a b  

Dlstrlbution: Original - IOS Records 
CC. M.R.Ehnstrom (30) 

PM - R. Presas ( 01) 
J. eoyd (01) 
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