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a ioooo  
Lab Name: Southwest Research Institute Client: Division 20 

Lab Code: SwRI 

Matrix: Liquid 

Date Received: 1012 1/03 

Project No.: 20.06002.01.081 

TO: 031021-4 

Prep Blank I ---- I C0.025 
Lab Control ---- 1 .04 

True Value 
Recove 104% 

Vessel A 236555 0.140 
Vessel B 236556 
Vessel C! 236557 1.29 

Iron 
Results (mg/L) Sample ID 

Duplicate result 1 236557 1 1.11 
RPD 1 236557 1 15.0% 

Lab 
System ID 

( Recovery 1 236558 1 96.2% 

Vessel D 
Spike result 
Spike added 

Reporting Limit: 0.025 mg/L 

Page I of 1 
This report may not be reproduced except in its entirety without the written approval of SwRI. 

236558 
236558 
236558 

1.17 
5.98 
5.00 
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Southwest Research Institute 

SDG: 236555 
VTSR: 10121/03 
CASE: DIV 20 - CNWRA 

Laboratory Task Order 
TO #: 031 021 -4 Revision: 1 

SRR #Is: 25126 
Client@): DIV 20 

Project(s): 06002.01.081 
Manager@): DAMMANN, MIKE 
To PM: 1 1 lO4lO3 
To QA: 1211 2/03 
To Client: 1211 5103 

DIVISION 20 - CNWRA. 2-week TAT listed on COC, 21-day TAT for hardcopy, subject to change. Point 
of Contact is Lietai Yang at ext. 2483 (lietai.yang@swri.org). Work is 10 CFR 50, Part 21, 
Appendix B. Contact Charlie Butcher (ext. 5928, pager 271-5172) before starting ANY WORK. ICP 
analysis for IRON content. CONTACT PM WITH ANY QUESTIONS. 
revision 1: Changing due dates to allow time for copies of C of As. (dr120203) 

I Documents Related to this task order: 6985 I 

Test: DIL-DILUTION Holding: 28 days from CED 
Section: METALPREP 1 Prep, Dilutlon I Cnt: 4 

1 ~ y s t e m l ~  I ~ ~ ~ ~ l ~ o n t  1 Matrix Customer ID .. . .- - - CED I Method Date I 

Test: ICP-SWRI 
Section: METALS 

236555 

236556 

236557 

236558 

Holding: 180 days from CED 
I l ~ ~ - h a l L s i s  by SwRl Method 

- -. ? - I Cnt: 4 

1 

1 

1 

1 
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236555 

236556 

236557 

236558 

ver 11/21/2003 
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Liquid 

Liquid 

Liquid 

1 

1 

1 

1 

Vessel A 

Vessel B 

Vessel C 

Vessel D 

Liquid 

Liquid 

Liquid 

Liquid 

20 Oct 03 

20 Oct 03 

20 Oct 03 

20 Oct 03 

17 Nov 03 

17 Nov 03 

17 Nov 03 

17 Nov 03 

Vessel A 
Vessel B 

Vessel C 

Vessel D 

20 Oct 03 

20 Oct 03 

20 Oct 03 

20 Oct 03 

17 Apr 04 

17 Apr 04 

17 Apr 04 

17 Apr 04 
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Quality Assurance Manager 
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PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS WITHIN THE 

DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

INTRODUCTION 

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

SCOPE 

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

REFERENCES 

3.1 SwRl Quality System Manual - 2000 

3.2 10 CFR 50, Appendix 8, ASME NQA-1 

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

3.4 01 -QAP-004, Quality Assurance Plan for Analytical and Environmenta 11 Services 

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

4.1 Indoctrination and Training 

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

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

Southwest Research Institute Proprietary 
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Qualification of Personnel 

4.2.1 Testing personnel shall be designated as qualified to perform applicable project activities as 
specified in SOP-01 -1 8.1 , Qualification and Training. 

4.2.2 During the performance of each testing process, testing personnel shall have access to the 
necessary documented procedures, i.e., QPP, QAP, Work Order, Division Quality System 
Standard Operating Procedures (SOPS), and applicable testlanalytical 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. 

Design Control 

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

Right of Access 

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

Control of Supplier-Generated Documents 

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

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

Southwest Research Institute Proprietary 
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4.6 Acceptance of Services Only 

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

4.7 Commercial Grade Items 

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 "commercia1 grade". 

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

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

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

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

(a) Damage was not sustained during shipment; 

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

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

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

(a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

(d) Date received; and 

(e) Shelf life, when applicable. 

Southwest Research Institute Proprietary 
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- - - . - - . .- -- . - -  

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

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

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

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) Work 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 work order shall list the project number, tests required, test methods required, 
and shall be labeled Nuclear Quality. 

4.7.13 Identification and traceability shall be maintained in accordance with SOP-04-8.1, Item 
Identification and Traceability. 

4.8 lnspection 

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

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

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

(b) Testing processes; 

(c) Calibration and major equipment; 

(d) Sample and record retention; and 

Southwest Research Institute Proprietary 
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(e) Test records. 

4.9 lnspection and Testing 

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

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

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

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

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 -1 5.1, Handling, Storage, Packaging, Presewation, and Delivery of Items. 

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

4.1 1 Quality Assurance Records 

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

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

4.11.3 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. 

Southwest Research Institute Proprietary 
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4.11.5 In order to satisfy duplicate storage requirements, one copy of the QA record shall 
maintained by the Project Manager in Building 70 and a separate copy shall be maintained 
in the Division Quality Assurance Archives in Building 201. Storage requirements shall be 
as stated in SOP-0Ip16.1, Storage and Maintenance of Quality Records, to ensure 
protection against the risk of damage or destruction. 

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

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

4.13 Certified Test Report 

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

4.14 Valid Documents List 

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

5.0 HISTORY OF REVISIONS 

Revision 4 
Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project Plan, 
QPP-015 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which replaces SwRl 
NQAPM, Nuclear Quality Assurance Program Manual. 
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Valerie DeJesus 

From: 
Sent: 
To: 
Cc: 
Subject: 

Valerie DeJesus [vdejesus@bams.ccf.swri.edu] 
Monday, November 10,2003 2:01 PM 
Lietai Yang 
Jacqueline M. Ranger 

O P O O I i  
preliminary sample results - TO#O31021-4, SRR#25126 

031021-4.xls 031021-4.pdf 

Attached are the preliminary results for the samples received 
on 10/21/03, task order 031021-4, SRR 25126. 
The report for Metals is attached as an Excel (031021-4.~1~) and PDF (031021-4.pdf) file. 
Hard copies of the report will follow shortly. 
If you have any questions, please contact Jackie Ranger (522.3320). 

Thank you, 

Valerie DeJesus 
Southwest Research Institute 
Department of Analytical and Environmental Chemistry 
Division 01 
Phone 210-522-3129 
Fax 210-522-5938 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Div. 20 
TASK ORDER: 031021-4 
SRR: 25126 
SDG: 236555 
CASE: CNWRA 
VTSR: October 21,2003 
PROJECT#: 06002.01.081 

Chain of CustodyILogin Paperwork 



B - Biota 
D - Dust 
E - EmissionIStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W -Water 
WP -Wipe 
Temp: 22.0 'C , 
Comments: 

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

Therm #: b7 3 - - .  

SAMPLE LISTICHAIN OF CUSTODY 
Southwest Research Institute 

Chemistry and Chemical Engineering Division 
6220 Culebra Road 

San Antonio, Texas 78238-5166 
Client Purchase Orderlaher ID SiteRone ID 

J- 

S 
Q 

d 
\ 

J 
J 

d 

Relinquished by (PrinVSigna 

Relinquished by (PrinVSignature) 

Received by (PrinVSignature) 

Relinquished by (Prinffsignature) 

Date 

/+(a 
Date 

Date 

Date 

Date 

Time 

b3e, 
Time 

Time 

- 

Time 

Time 

Requested Turnaround: 
2 Weeks 

O 3 Weeks 
3 Other: 

SwRl Contact 

Preservation 
a = HCI to pH <2 
b = HN03 to pH <2 
c = H2S04 to pH <2 
d = NaOH to pH >12 
e = Cool (4OCs2OC) 
f = Other (specify) 

Div 01 COC Form 01 -01 -001, Rev 8/02 Page of 1 



FORM FOR REOUESTING WORK FROM OTHER DIVISIONS 

A. TO BE COMPLETED BY DMSION 20 PERSONNEL 

QUALITY REQUIREMENTS: The work requested is governcd by the CNWRA plrcrliry Asswarrce 
h g r a m  which addresses nqrdnmen!s of lOCFRSO, Appendir B. Personnel worming  t15 work shall 
be QURh'ficd under the CNWRA QA pmgnun or equivalently under the SwRI Nwlcrv QA pmgmm. Test 
Md anaiyrir mcthOdr shoa be docummtcd by approvdptoce&ues or rtcopizc4 rtondcvd methis. 
Measuring and test eqrdpmcnt s h a l l  be dibrated ond controlled according to CNWRA and SwRl 
Nuclear QA p g n m  requirements. 

Samde Identification DescrirHion 

\Ic+s~R D R . S  - /vlA/ac I 

B. TO BE COMPLETED BY DMSION PERFORMING WOR@ 

Me, M W  & Serial No. of Equipment Used (ut&xh list if necessaty): 

Software Used CIf my): 

Standards Used (If any): 

Photographic Negative Numbers (If Applicable): 

Please sign and date any hardcopy of analysis or list of photographs (The photographs 
themselves need not be signed). If error occurred during entry, do not erase or overwrite, but 
strikeout with single line, initial artd date, and then reenter correct information. 



SAMPLE LOG-IN SHEET 
O f  O w .  4 

Southwest Research Institute 

KHALED EDRISI 

ICase Number 
CNWRA 

- 

/Remarks 06002.01.081 

-i""""" Group No 7"3;b;~ 
- r --- - - -- t 

Corresponding 

7- 

Remarks 
Cond~t~on of Sample 

Shmment, etc 

Custody Seal(s) 
EPA Sample # 

Vessel A 

Custody Seal Nos. 

Sample Tag # 

None 

I 

I=-.- Vessel C - 

Vessel B 

Vessel D I----- 

Ass~gned Lab # 

236555 

None 

Chain-of Custody Records 

I 

1ntact 

Traffic Reports 
or Packing Lists 
Airbill 

Airbill No. 

Sample Tags 

HAND DELIVERED 

Custody 

Sample Tag Numbers 

e / ~ r o k e n * /  
Leaking 

22.0C 

Sample Condition 

Cooler Temperature 

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

Date Received at Lab 

Time Received 

Sample Transfer 

I KHALED EDRISI 
I - 

Ion 
10/21/2003 

* Contact SMO and attach record of resolution 

FORM DC-1 0LM04.2 

-- - -- - 
/ ~ i i l e w e d  By 

PP - - - - - 

Logbook No twrmn A. S@CSO 4 Sample Receipt (25126) 
-  a ate 

-- - 1643.2003 
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Copies of Login Book 



Sample Login Book 
Oct 21, 2003 

SwRl Login Area 
Division 1 

I Sample Receipt: 251 23 
VTSR Date: Oct 21, 2003 

Project: 03162.20.1 OX Client: HEB 
VTSR Time: 08:03:00 Manager: SCHATTENBERG, HERB I 

I I 236538 I (9W-A)Mustard Green, Package I PRODUCE 

1 236539 1 IJ5-Akollard areens I PRODUCE I 
236540 

236541 

236542 

236543 

(IL-A)Lettuce, lceburg 

(EAG-A)Green Bartlett Pears 26# 

236544 

236545 

Sample Receipt: 251 24 Project: 06232.17.00X Client: NFT, Inc. 
VTSR Date: Oct 21, 2003 VTSR Time: 08:40:00 Manager: DAMMANN, MIKE 

PRODUCE 

PRODUCE 

(ACK-A)IFCO Broccoli 

(GG-A)Grapes,Black Sdless (Chi) 

I 

PRODUCE 

PRODUCE 

(29-A)Grapes, Red (Chilean) 

(29-B)Grapes, Red (Chilean) 

236546 

PRODUCE 

PRODUCE 

(AHG-A)Peaches I PRODUCE 

System ID I Customer Sample ID 

Sample Receipt: 251 25 
VTSR Date: Oct 21,2003 

Matrix 

236548 

Project: 06685.02.00X 
VTSR Time: 08:40:00 

I 

Client: EPA REGION Ill 
Manager: TAN, CK 

236549 I XB350 Water I XB348 

I I I 236551 I C O l l l  Air #60 I 

Water 

I 236553 I C0113 Air #237 I 
I I I 236554 I C0114 Air #66 I 

Sample Receipt: 251 26 Project: 06002.01.081 Client: DIV 20 
VTSR Date: Oct 21, 2003 VTSR Time: 09:30:00 Manager: DAMMANN, MIKE 

System ID 1 Customer Sample ID 

Page Number: 4866 (section 1 of 3) Version (1 1/21/2003) Printed: Dec 9 2003 2:55PM 

Matrix 

I 
I 

236555 I vessel A Liquid I 



Sample Login Book 
Oct 21, 2003 

SwRl Login Area 
Division 1 

Sample Receipt: 251 26 
VTSR Date: Oct 21, 2003 

Project: 06002.01.081 
VTSR Time: 09:30:00 

Client: DIV 20 
Manager: DAMMANN, MlKE 

1 236556 1 Vessel B I Liquid I 
System ID ( Customer Sample ID Matrix 

Sample Receipt: 251 27 
VTSR Date: Oct 21,2003 

I 
236557 

236558 

Project: 06232.33.00X 
VTSR Time: 08:40:00 

Client: NFT, lnc. 
Manager: DAMMANN, MlKE 

Vessel C 

Vessel D 

Liquid 

Liquid 

Sample Receipt: 251 28 Project: 101 92.01 .I OX Client: Lynx 
VTSR Date: Oct 21 , 2003 VTSR Time: 13:55:00 Manager: SUN, GANG 

I 236560 

System ID I Customer Sample ID 

1 236567 1 0310161405 I Water I 

I 444T2177RED 

Matrix 

236564 

236565 

236566 
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.... .". 
.". "" 
.". .... 
.'.. .... 

........ 

........ 



...... 
Run Time: 11/'GIW83 1:L:48:5% 

6i.2881 
1.236 
.888;3 
,2873 

,, 1238 . 1.235 

E:' 

~;QTUSED ".. .... 
.." .." 
.... "" 
.... .... 
"" ".. 

.." ".. 

.". ".. 

page :I. 

S.p4;PJ5 
1. 548 8 1::' , ..I 
, 22 f3 A+ ;3 

1,543 
1 " 53'7 

'7 
1.I 0 .I. 1.1 ?3 1:: 11 -.. "" 
........ 
"" "" 

.." .... 

.." "" 

.... .... 
"" "" 









L , ( ~ w  !.;'kd 
b I. k. 
1s l k. 
b I. k. 
b 1 1.:. 
kr l k. 
Is l C!. 
b X I!. 
In 1 C!. 
t r  l Ci 
13 I. I.!. 
t r  lb. 
b l C!. 
b I. k. 
b I I!. 
b l k. 
b 1 I!. 
b X k. 
b l I-!. 
t r  l k. 
b l 1:. 
b l k. 
13 1 1.:. 
b I. k. 
13 1. I.!. 
kr l k. 
b l C!. 
kr I. k. 
ts l 14. 
el a .r k. 
b 1 I.: 
b X b. 
b 11.:. 
NObIE 
N(3NIE 
blk. 
I3 I C!. 
blk. 
b 1 1.:. 
blk. 
1s l I.!. 
k, I. k. 
I3 11.:. 
b 1 I.!. 
b I C!. 
b l b. 

Date Standardized 



ppm 
4,945 
, 8@;3 
,8667 



E *r .r c) .r s 
Value 
Range 

v p m  
C?. TI48 

v v'" 
4,988 

,8248 , @(_?A) 
3.46'3 .0'744 

,p V" 
a,. 342 
,845 
.8337 

Re Pass 
:5.888 
18.88 

RC Pass 
5.888 
58. 88 

h:rrors RC: Pass 
Value 5,@388 
I .  i@,8EI 







1.. C: Pas; !s . #%8# 
-" , El r 8 8 





Ei E?E?38 
ppm 
-.. . @I 8 G .:,8 . 88i.?8 
33.42 

--. 8E1'74 --. 8184B 

I< ......7 c, i5 4 
ppm 
,344, C i  

1.7 
.4fi1& 

343.4 
;345.8 

Ma3382 

!%%? . 
24. 

.GI53 

3862" 
3829, 

8b2868 
g >m . lime1 . 8882 
18. :L5 

. 8EIl.9 
,8822 

8~11899 
13 3m . b ~ e s  . 8836 
5.888 

,8(538 
, @51/1$ 

W ....,i? 0 '7 9 
p ... . &asc? . €4824 
45,72 

. @869 

.88;35 





QC Pass 
5.888 
10.88 





1.-C Pass 
,8588 ."." @5(jJ@ 

LC Pass 
,8858 
"" , 8 8 5 8 

I,.(; Pass 
,8858 --. 8858 

P P"' . 8886 
,8887 
188.9 

L"C Pass . W8S8 
-, 8858 

I... C 1.4 i !J h . El858 
-.. 8058 

L.C Pass 
,88563 
-, 0858 



Blank Sample 

p ni ~r rni 63 r"crr 
.Em, . he24 . he,., 
.8884 .8885 .8#44 
ei2.52 21. . ae 1 '74. t5 

1: .,, .p (1, .,, 
..? 

I4 i I3 
I... c, w 

L C  Pass . El188 -. 8188 

L. C F:' a s s L.. C: Fll w !i; .; L.. C Pa e; s 
.@I88  . 1B88 ,8850 -. 8188 .-. i 880 --, 8858 

LC: Pass . 8:L88 --. 8188 
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PREPARATION SHEETS 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOKIPAGE: 54 77 3 

CLIENT(S): a ~ u  ao ~k T%'&& 260  g / ~ r q  
TASK ORDER(S): 0 3 / c a / - ~ /  SDG(S): 2 3 L 5-5-Y n-d 

W L  t 

PROJECT NO(S): Obooa.o1-~~61 
M E T H O D : 3 0 0 5 A ~ 3 0 5 0 B 3 0 5 0 B - 7 . 5 3 0 1 O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 0 A ~ H C 1 O 4 H 2 S 0 ~  Sb 

At" r& M i c r o w a v e F u s i o n T e f l o n R o c k O T H E R  4 
MATRIX: w a t e r - ~ o i l ~ i o t a ~ o l i d ~ i ~ u i d ~ ~ ~ ~ ~  Ext-OTHER 

INSTRUMENT: GFAA-ICP"/ICP-MSICFLAA-HYDRIDEOTHER 

ACID INORG #: HN03# *% HCI# j'&w H2SO4# HCIO# H F# 

INTERNAL STD: Sc @ 10 PPMJB~ @ 10 PPM-SOURCE: I d INORG# ~ 3 b I  EXP: / c /c . l  AMT: s ~ / L  
OvenIHotplate ID' / Temperature ("C): 

SAMPLE IDENTIFICATION 

pp,u-- L04dd 
L L ~ L ~ - L O ~ W J  A- 
2 3 (0 5-s-< 
I . L ~ s L  - / 
I / & S +  - - - - 

k 5- 5- 
k 5-5- S/ 

1 / " 

DATE: I / -  q - Q 2  
REVIEWED BY: DATE: 7 1 .  4 . ~ 3  

DISPOSAL INTIDATEILOC: 

FRM-191 (Rev 2/Mar 03) 

I.V. (mL) 
5- 
5 
i 

F.V. (mL) pH WT (g) 



Trace Metals Reagent Logbook 010098 

SOUTHWEST RESEARCH INSTITUTE 
SAM AN~NIO,  TEXAS 78228 BOOK / PAGE: 32 032 

I Reagent I.D.: I Preparation Description: I Prep Date: 

FRM-304 (Rev O/May 02) 

Exp Date: Initials:, 

k -  2fI-O'$ 



BOOW PAGE 15,,;0,2O;I!.: _ _  * r e  ".- f ," 
@I0099 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA TRACE ICP DAILY LOG 

ANALYST A DATE I I -4 -O> 

As 189.042 Profile Line As Intensity: -6 
t 

PEAK POSITION - . o 4 Yo1 
VERNIER POSITION 2 C6 7 
AUTOSAMPLER Yes x No 

QC PREP DATE: 
CCVIICV 63U3 - , - 

CRI n ,\Y 
ICSA 

ICSAB / 

COMMENTS: 

MAINTENANCE: 

REVIEWED BY: DATE: v \ +I 
FRM-222 (Rev 11Apr 03) 

Page 1 of 2 



B o o w  PAGE I 5 L A  ... a2 I *  4 -+%-; 7 : - 

SOUTHWEST RESEARCH INSTITUTE@ OIOIOO 
6220 Culebra Rd % 

- 
Sari Antonio, Texas 78228 c 

TJA TRACE ICP DAILY LOG 

ANALYST L 
As 189.042 Profile Line As Intensity: 410 . ?Z* 

i 
PEAK POSITION , n 3  5 42< 
VERNIER POSITION zci3 
AUTOSAMPLER Yes- No 

COMMENTS: 

MAINTENANCE: 

REVIEWED BY: DATE: \I \ l LF  \ 03 

FWM-222 (Rev 1/Apr 03) 
Page 1 of 2 



ICP Calibration BlanWICBICCB Solution 

ID: BLK- 0 3 x 0 ~ ~  

Date Prepared: ? -I 475 Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added J 10 ml HN03 INORG #: 414% 
Added 1 50 ml HCL INORG #: 41 'id 

Added d 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 10-1 - c - ~  INORG #: 3C63 

ICP Calibration BlanWlCBICCB Solution 

ID: BLK- 0 . 3 3 ~ ~  
Date Prepared: 4- 25' -03 Prepared By: 

Make up as needed in 1000ml volumetric flask. 

10 ml HN03 INORG #: 4 2 3 3  Added 

so ml HCL INORG it: 424+ Added 

Added /1000ul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: /b-/-d' INORG #: 4 z d L  

ICP Calibration BlanWlCBICCB Solution 
@ 1 0 - 1 " )  

ID: BLK- 0- 0330' occ 
Date Prepared: i o - t d  3' Prepared By: 

~ a k e  up as n e e d e ~ v o l u m e t r i c  flask. 

A 
Added a /  10 ml HN03 INORG #: 4 23% 
Added / 50 ml HCL INORG #: 4 ~ 4  C\ 

Added / 1000ul of 10OOOppm Sc (INORG. VENT. ) EXP. Date: lo - 1  -& INORG #: 4 

ICP Calibration BlanWICBICCB Solution 

ID: BLK- 03524 

Date Prepared: \b- 24 -03 Prepared By: 

Make up as needed in 1000ml volumetric flask. 

L 
Added 10 ml HN03 INORG #: 42% r 

Added 50 ml HCL INORG #: 4737, 

Added /1000ul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: lo-(& INORG #: 4 Z . 6 ~  

FRM-296 
(Rev O/May 02) 



ICP ICVICCV SOLUTION 

CCV- 03U3 

Date Prepared: I I - 3 - DW5 Prepared By: 

HN03 INORG #: 4zCiL HCI INORG #: 4 257- 

Make up as needed in 1000ml volumetric flask in 1% HN03 AND 5% HCI. 

Expiration Date: 1 1  - 36- 0-3 

FRM-297 
(Rev O/May 02) 



880103 
ICP Calibration Standards 

Date Prepared: =: 25d' /U - 1-03 Prepared By: 

HN03 INORG #: 4 z 3 7  HCI INORG #: A 
Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

Prepared 

Expiration Dates: 
STD1: /Ic. 1.0% 



ICP Calibration Standards 

Date Prepared: / 0-24 - 0 5  Prepared l 3 y Y  

HN03 INORG #: 474s' HCI INORG #: 63 2 4 2 -  

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

Expiration Dates: 
STD1: 

FRM-299 
(Rev O/May 02) 

Exp Date Prepared I Standard ( Element I Std Conc I Added I Check I Source I INORG # 
I Name 1 I ( P P ~ )  I In' ] 

I I 

StockConc 
(PPm) 



ICP Calibration Standards 010P05 

Date Prepared: 1 J - S-03 Prepared By: 

HN03 INORG #: 4 zC16 HCI INORG #: 4273 

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

Prepared 

Gp9 
i?' 

Expiration Dates: 
STDI: ?!-l&e STD4: '2-1 -4 

STD2: 3- l d f  STD5: 

STD3: ?? -1-obc STD6: 3-I-& 

FRM-299 
(Rev OIMay 02) 
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TASK ORDER: 031021-4 
SRR: 25126 
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Certificates of Analysis. 



FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

Catalog No. A509 Lot No: 1103070 
Release Dak: July,1003 

Expiry Dak: July, 2006 

Assay 
Color 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Stronti um 
Thorium 
Tn 
Titanium 
Uranium 
Vanadium 
Znc 
Zirconium 

% 
APHA 

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

Dr. B. McKelvey 
QAlQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA., 15275 Phone (41 2) 490-8300 

0 Fisher Chemical 
A Fisher Scientific Company 



FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A509 Lot No: 1103050 

Date: May, 2003 

Tests - Units - Value 
Assay % 69% 
Color APHA 4 0  

Alum~num PPb <0.2 
Antm ony PPb ~ 0 . 1  
Arsen~c PPb c0. 1 
Bar~um P P ~  c0. 1 
Beryllium PPb ~ 0 . 1  
B~smuth PPb <0.1 
Boron P P ~  < I  
Cadm~um PPb ~ 0 . 1  
Calc~um P P ~  ~ 0 . 5  
Chrom~um PPb cO.1 
Cobalt P P ~  ~ 0 . 1  
Copper PPb c0. 1 
Iron P P ~  ~ 0 . 5  
Lead PPb <O. 1 
L~th~um PPb <0.1 
Magnes~um PPb <0.2 
Manganese PPb ~ 0 . 1  
Mercury PPb cO.2 
Molybdenum PPb cO.1 
N ~ c k d  PPb cO.1 
Potasslum P P ~  ~ 0 . 2  
Selen~um PPb eO.1 
Silver PPb <O. 1 
Sod~um PPb ~ 0 . 2  
Stront~ um P P ~  ~ 0 . 1  
Thor~um P P ~  ~ 0 . 1  
Tin P P ~  ~ 0 . 1  
T~tan~um PPb ~ 0 . 1  
Uran~um PPb eO.1 
Vanad~um P P ~  ~ 0 . 1  
Zinc PPb ~ 0 . 2  
Z~rcon~um P P ~  <0.1 

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

Dr. B. McKelvey 
QAIQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA., 15275 Phone (412) 490-8300 

Fisher Chemical 
g ~ i s h e r ~ c i e n k c  Company 

r' 



FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 

Assay 
Color 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Stronti um 
Thorium 
Tm 
Titanium 
Uranium 
Vanadium 
Zinc 
Zirconium 

% 
APHA 

P P ~  
P P ~  
PPb 
P P ~  
PPb 
PPb 
P P ~  
P P ~  
P P ~  
P P ~  
PPb 
P P ~  
PPb 
PPb 
PPb 
PPb 
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
PPb 
P P ~  
P P ~  
P P ~  
P P ~  
PPb 
P P ~  

Lot No: 4103030 
Date: March, 2003 

36% 
<I0 

<0.5 
co.1 
co.1 
GO. 1 
co.1 
c0.1 
< I  

CO. 1 
~ 0 . 5  
c0.1 
co.1 
<o. 1 
<0.5 
c0.1 
co.1 
~ 0 . 5  
<0.1 
c0.2 
co.1 
co.1 
co.1 
co.1 
c0.1 
c0.5 
co.1 
co.1 
co.1 
<0.1 
co.1 
co.1 
~ 0 . 5  
<0.1 

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

Dr. B. McKelvey 
QAlQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA., 15275 Phone (41 2) 490-8300 

Fisher Chemical 
A Fisher Scientific Company 



FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 Lot No: 4102110 

Date: December, 2002 

Units - 
% 

APHA 

PPb 
PPb 
P P ~  
PPb 
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
P P ~  
PPb 
PPb 
P P ~  
P P ~  
P P ~  
PPb 
PPb 
PPb 
P P ~  
PPb 
PPb 
P P ~  
PPb 
PPb 
P P ~  
P P ~  
PPb 
PPb 
P P ~  
PPb 
P P ~  

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

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

Fisher Chmmiral 

Value - 
36% 
<I 0 

e0.5 
<O.l 
<O.I 
<0.1 
<0.1 
<0.1 
<I 
<0.1 
~0.5 
<0.1 
<0.1 
co.1 
<0.5 
co.1 
<0.1 
<0.5 
CO.1 
<0.2 
co.1 
<0.1 
<0.1 
<0.1 
co.1 
<0.5 
<0.1 
<0.1 
<0.1 
co.1 
<O.i 
<0.1 
c0.5 
<0.1 



Catalog Number: SPIKE- 1 Lot No.: 25-23AS 
Description: Spike Sample Standard 1 
Matrix: 5% Nitric Acidltr Tartaric Acid - HF 

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

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
(mgm ( m i m  SRM (mg/L) ( m a )  SRM 

Spex Reference Multi: Lot #2-6 lBD, 17-%AS, 19-85ASREF 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stablk 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 period of 
one year fiom the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: '03 Certifying Officer: IV* kd* 



Catalog Number: ICAL- 1 Lot No.: 25- 176A$ 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

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

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

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

Spex Reference Multi: Lot #lo-1 OOAS, 12-1 13AS, 5-1 98VY, 6-28VY-REF 

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

Date of Certification: 
QP 

* 2 ' .  Certifying Officer: N- 



i n o r g a n i c  v e n t u r e s  1 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: ivsalesOivstandards.com w e b s i t p i ~ ~ F d a r d s . c o m  

cert i f icate  of analysis 
Inorganic Ventures I Rl 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(es) are 
detetmined 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, j j  and IS0 Guide 35-1989 
'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Tungsten in 1% (abs) HNOdI% (abs) HF 

Starting Material Lot No 21418.C31 H46,D02J21 ,E03K06,D11 F29 
Matrix: 1% (abs) HN0311% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTI& 

Certified Density: 

The Certified Value is based u llowing equations are used in the 

Oertified Value (rS! = 

TRACEABILITY TO N 
ated to stated references, usually 

national or international standard 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to N uncertainties for each certified value are 
reported, taking into account the SR hing and volume dilution errors. 

4.1 Assay Method #I 

ICP Assay NlST SRM 3163 Lot Number: 990209 

Assay Method #2 1000 pg/mL 
Gravirnetric NlST SRM Lot Number: See Sec. 4.2 



BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

010813 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,1762401P14452,176240. 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 NlST test report Nos. 8111258522, 81112557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result 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 rem 

0 Al 0.01792 - 
M Sb < 0.00050 - 
M As < 0.00991 - 
M Ba < 0.00991 - 
M Be < 0.00050 - 
M Bi < 0.00040 - 
0 B < 1.19460 - 
M Cd < 0.00297 - 
0 Ca 0.00080 - 
M Ce < 0.00496 - 
M Cs < 0.00030 - 
M Cr < 0.00496 - 
M Co < 0.00297 - 
M Cu < 0.00595 - 

M - Checked by ICP-MS 

ral of particles down to 0.3 pm. 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00030 - 
Re 

M Rh < 0.00099 - 
M Rb < 0.00099 - 
M Ru < 0.00198 - 
M Sm < 0.00099 - 
0 Sc < 0.00036 - 
M Se < 0.00793 - 
0 Si < 0.01354 

M Ag < 0.00198 - 
0 Na 0.04778 - 
M Sr < 0.00050 - 
n S - 
0 Ta < 0.39820 - 

n - Not Checked For 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samplesn 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Zr 0.00079 - 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starage Handing - Keep tightly sealedwen not in use. Store md use at 20 2 472. Do mt pipet from mrtainer. Do nd return 
portions removed for pipetting to mntairer. 
Munic W Q W ,  Valence; Cmrdndion Nunber; U m i c a l  Form in Solutim - 183.89 +6; 6,7,8,q W F  ,?chemical form as 
received) 
C m c a l  CampetibiHy - W is vety readily h@olyzed requiriw 0.1 to 1% HF soluions for stable acidic solutions. The W F S 3  is 
sollble in %levels of HCI m d  HNOl prwided it is in the W F t  form . Stakle at ppm levelswith some metals provided it is 
fluorinated. Do n d  mixvvith Alkaline or Rare Earths. Is best to be mixedmly withother fluwineled metals(Ti, 2, Hf, Nb, Ta, Mo, 
Si, Sn, Ge). Look for yellowWO1 precipitde if mixedwith dhertransitiin elemerts &.higher levels indidinginstability. The yellw 
&Dl All farm o w  a period of neeks e m  In trace HF, therekre, HF levels of W multi- element blends sharld be - 1 96. 
StabiHy- 2-1 00 ppb levels stakle [Alone ar mixed with all other metalslhd are at comparable levels) a s t k  WOFS3 for months in 
1 % HNOl I LDPE container. I -1 0,000 ppm single element solutions as the WOFsJ chemically stable far years in 1 % HF in an 
LDPE container. 
W Gartainmg Sampfes (Prepdon and Sdution) - Metal (Solutde in HF I HNOI); M d e  (Soluble in HF or NH.OH) ; Oaanic 
Matrices (Dry ash at 450 -4: in Ptb and dissolve oddevvith HF). 
Munic S p e d m p i c  -ian (ICPUES D.La aregiwn as r e d i l a ~ a l  vim): 
Teem W n e  E - D. Order IntWbmoes $m&rlined indicates severe at Padbncs.) ICP-02s 207.91 1 nm O E 1  p L L  i- ion Ru. In 
ICP-OES 224.875 nm 0.05 10.m5 pghL I ion Co,Rh, @ 
ICP-OES 209.475 nm 0.05 10.005 pghL 1 ion Mo 
ICP-MS 182 amu 5 pH n k  M' t(CErlCO 

HF Note: This standard should not be prepared or stored in glass. 

8.0 HAZARDOUS INFORMATION - please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 - 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI). Israel (SII), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 11025 - 1999 "General k u i r e m e n t s  for the Competence of Testing and Calibration* - Chemical Testing -Accredited A2LA Certificate Number 883.01 

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

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

10.5 lOCFR2l - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

DATE RECE f VET) :: ---,, O , ~ ) ' ' U Q ~ ~  -.,,-,,.-- 
Tiliji"I2 EXPIRED:: -,,_-, o ~ J Q ~ / - @ ~ ~  -'t't't.'t.'t't't't 
D A T E  QI='ENKD : .-..----, 1?.u,sh!o3 ...,-,.,---..- 
I1;I("JPi74. .- - .--Lt=3 -,--- PO: -,r-5_&= ----- 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010815 

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

Expiration Date: 

NAMES AND SlGNA 

Certificate Prepared By: 

Certificate Approved 

Certifying Officer: 
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CUSTOM-GRADE SOLUTION 1000 pglrnL Molybdenum in H,O tr. NH40H 
id " " i  i y p t ,  

Catalog Number: CGMOI -1, CGMOI -2 and CGMOI -5 @ i o P i G  X i = =  m n . .  i !  , a I 

Lot Number: T-M001130 - .. .. . . 3 :  I 
Starting Material: Ammonium Molybdenum Oxide z !A >: 1 

q x w g  .. 
Starting Material Purity: 99.9943% <n -. - .  ;r7 - ;;: ;!i : , i  2 
Starting Material Lot No: 21410 - - -  z+;++ 

Z Q Q Q Z  ..saa* 
CERTIFIED CONCENTRATION: 997 -t- 3 

The Certified Value is based upon the most preci hod used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertaint 

Certified Value (n) = L, 

( 2 )  = mean x, = individual re ion  o f  a l l  s igni f icant  

Instrument Analysis: 997 + 3 p g  
Method: Inductively Coupled Plas 

ES IN pglmL: 
ered Clean Room. 

0 Al <0.050 - - M Dy ~ 0 . 0 1  
M Sb 0.0094 - - M Er <0.010 
M As <0.020 - - M Eu <0.0060 
M Ba <0.020 - - M Gd <0.0020 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

*W impurity may be due to Mo doubly charged ion and represents the maximum concentration possible. 

ANALYZED DENSITY OF SOLUTION (measured at 22•‹C): 0.999 g/mL 
QA:KL R ~ V O ~ I O Z D N  

s - solution standard element 

(over) 

v Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 -- -- - -- 



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, lakewood, nj 08701 usa 

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

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

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pglmL Scandium f~ 5% HNO, labs) 
Catalog Number: CGSCI- land CGSCI-5 OIOBB? 

I NIDF:i.:AN I K: L...ABS / WAT):SI=I-~IE'i"l \..,BBS 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1000 + 5 pgImL 
The Certified Value is based upon the most precise method used to  analyze this CRM. The following equations are used in  the 
calculation of the certified value and the uncertainty: 

Certified Value (R) = &, 

(x) = mean xi = individual results n = number of measurements zSi  = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1000 +- 5 pglmL 
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate. 

Instrument Analysis: 995 & 5 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3148a. 

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

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg1mL: 
Custom-Grade solutions tested for trace metallic im~urities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

M Pr - 
M Re - 
M Rh - 
M Rb - 
M Ru - 
M Srn - 
g Sc 
0 Se - 
0 Si - 
M Ag 
0 Na - 
M Sr - 
n S 
M Ta - 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

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

Quality Assurance Manager Expires: 

s - solution standard element 



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, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cert i f icate of analysis 

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

Certified Value (n) = L, Uncertainty (*)  = 2 [ & i  J2I1" 
n (n) lI2 

(n) = mean xi = individual results n = number of measurements IS, = The summation o f  all significant 
estimated errors. 

Classical Wet Assay: 10,047 f 29 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 9994 + 41 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3148a. 

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

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22•‹C): 1.073 g/mL (over) 
QA:KL nw.ozrzoaaN 

Quality Assurance Manager 

Expires: 
Kz3== 
0 1 ~ 2 c n 4  
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Catalog Number: PLB9-2X/2Y/2T Lot No. 9-143B ! rn +I o ST i:~ +I z 
Description: 1000 mg/L Boron 

E % 22 +! %-* @ p " c  
OiTir- 

Matrix: H 2 0  pi a" t 7 3  

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

Certified Value: 999.5 
Uncertainty Associated with Measurement: +I-3 .Omg/L 
Certified Value is Traceable to: NIST SRM 3 107 

The CRM is prepared gravimetrically using high purity (NH4)2(B407)-4H20 Lot# 08001E. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 998 mgL 
Uncertified Properties: 

Density: I -000 @ 23.7 Degrees Celsius 

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

Element mg/L Element mg/L Element mg/L 
A1 0.06 Cu <0.001 Pb <0.001 
As <0.001 Fe 0.001 Re <0.001 

Ag <0.002 Ga <0.001 Rb <0.001 
Ba <0.001 In <0.001 Sr <0.001 
Be <0.001 K <O. 0 1 Sb <0.001 
Bi <0.001 Li <0.001 Sn <0.001 
Cd <0.001 Mn <0.001 Ti <0.001 
Co <0.001 Mo <0.001 T1 <0.001 
Ca 0.003 Mg <0.001 V 0.004 
Cr <0.003 Na 0.026 Zr <0.001 

Ni <0.001 Zn <0.007 

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



Catalog Number: PLLI2-2XQY Lot No. 9-102LI 

Description: 1000 mg/L Lithium 

Matrix: 2% HN03 
I !  i - m  

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a rjn 

calibration standard or quality control standard for inorganic spectroscopic i~~strumentation such as i ! i i  X 
! i s '  

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

Certified Value: 1002 m g / ~  
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 l29a 

The CRM is prepared gravimetrically using high purity Lithium Carbonate Lot# 03021A.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis I 1 ! 1 
Refer to side 2 for details of measurement uncertainties. ' f i  l 

I : :  I 

Classical Wet Assay: 1002 mg/L 

Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2S04. 

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

Density: 1.0 14 @ 24.5 Degrees Celsius 

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

Element mgL Element mg/L Element mg/L 

Al 0.009 Cu 0.01 Pb 0.00 1 
As 0.004 Fe 0.045 Re 0.002 
Ag <0.001 Ga <0.001 Rb <O.OO 1 
B <0.004 In <O.OO 1 Sr 0.001 
Ba 0.004 K 0.05 Sb 0.002 
Be 0.002 Mn <0.001 Sn <0.001 
Bi <0.001 Mo 0.002 Ti 0.005 
Ca 0.03 Mi2 0.003 TI <O.OO 1 
Cr <0.001 Na 0.02 V <0.001 
Cd <0.001 Ni cO.00 1 Zr <0.001 
Co 0.002 Zn 0.20 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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 certjfication. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: M y  '03 Certifying Officer: N. ~~TAS;Y&&&L+ 



Number: PLM09-2X/2Y/2T Lot No. 9-49M0 
Description: 1000 mg/L Molybdeilun 

Matrix: H20 

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

Certified Value: 1000 ma 
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 134 

The CRM is prepared gravirnetrically using high purity Amnionium Molybdate Lot# 0301 1C. The i 1 j ! 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis i ! 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mg/L 

Method: Precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as Mo02(C9HGN0)2 

Instrumentation Analysis By ICP spectrometer: 100 1 mg/L 
Uncertified Properties: 

Density: 0.9987 @ 24.6 Degrees Celsius 

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

Element mg& Element mglL Element mg/L 

A1 0.001 Cu 0.004 Pb 0.00 1 
As 0.04 . Fe cO.01 Re 0.03 
Ag <0.001 Ga <0.001 Rb <0.00 1 
B <0.003 In <0.001 Sr 4 .00  1 
Ba cO.001 K 0.02 Sb <0.001 
Be <0.001 Li <0.001 Sn <O.OO 1 
Bi <0.001 Mi% 0.007 Ti 0.004 
Ca 0.006 Mn <0.001 TI 4.00 1 
Cr <0.005 Na 0.009 V 0.004 
Cd c0.05 Ni <0.001 Zr 4.00  1 
Co <0.001 Zn 4 .00  1 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +I-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fro111 the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: - 
HhY '03 Certifying Officer: N. 

O 2000 SPEX CertiPrep, Inc. 



Catalog Number: PLP9-2X/2Y/2T Lot No. 9-1 50P 
Description: 1000 mg/L Phosphorus 

Matrix: H.20 

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

Certified Value: 1002.5 
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 139a 

The CRM is prepared gravimetrically using high purity (NH4)H2(P04) Lot# W 1002B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 

Method: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207. 

Instrumentation Analysis By ICP spectrometer: 1002 mgL 
Uncertified Properties: 

Density: 0.9996 @ 24.0 Degrees Celsius 

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

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

A1 0.002 Cu <0.001 Pb <0.001 
As 0.001 Fe <0.001 Rb <0.001 
Ag <0.002 Ga <0.001 Re <0.001 
B <0.002 In <0.001 Sn <0.001 
Ba <0.001 K 0.006 Sr <0.001 
Be <0.001 Li <0.001 Sb 0.004 
Bi <0.001 Mg <0.001 Ti 0.004 
Ca 0.004 Mn <0.001 TI <0.001 
Cr <0.008 M o  <0.001 V 10.006 
Cd <0.001 Na 0.003 Zr <0.001 
Co <0.001 Ni <0.001 Zn 0.07 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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. 

Date of Certification: 0CT - - 2603 
Certifying Officer: N* m- 

O 2000 SPEX CertiPrep, Inc. 
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Catalog Number : PLS19-2xl2Y/2T Lot No. 10-07SI ! 7z  bz++ - :.: i--! 
Description: 1000 mgL Silicon .+.. ! t i  .- Q ) m x  ++n 

?-i c <.- 

H20 / 0.4% F- b!== n - Matrix: i I i - xs rA: 

O 2000 SPEX CertiPrep, Inc. 

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

CertXed Value: 998.5 mg/L 
Uncertainty Associated with Measurement: +/- 3 mg/L 

Certified Value is Traceable to: NIST SRM #3 150 

The CRM is prepared pvimetrically using high purity (NH4)2SiF6 Lot# 0202 ID. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 997 mgL 

Method: Precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as 
(C9H70N)4@4)[Si(Mo 12040)l 

Instrumentation Analysis By ICP spectrometer: 1000 mgL 
UnceM~ed Properties: 

Density: 1.010 @ 26.5 Degrees Celsius 

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

Element mg/L Element mg/L Element mgL 
A1 0.002 Cu <0.001 Pb <0.001 
As 4.001 Fe 0.020 Rb 4.001 

Ag <0.001 Ga <0.001 Re <0.001 
B <0.003 In <0.001 Sr 4.001 
Ba <0.001 K <0.010 Sb 0.03 
Be <0.001 Li <0.001 Ti <0.001 

Tl Bi <0.001 Mi3 <0.00 1 <0.001 
Ca 0.018 Mn <0.001 V <0.001 
Cr a002 Mo <0.001 Zr 0.05 
Cd <0.001 Na 0.02 Zn 0.06 
Co <0.001 Ni 0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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 fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: 
AUG 03 

Certifjhg Officec kwh e r k k o C i ,  



Catalog Number: PLTI9-2XBY/2T Lot No. 10-38TI 
Description: 1000 mgL Titanium 
Matrix: H2010.24% F- 

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

Certified Value: 1001 m& 
Uncertainty Associated with Measurement: 3.0mgL 
Certified Value is Traceable to: NIST SRM #3 16% 

The CRM is prepared gravimetrically using bigh purity (NH4)2TiF6 Lot# 0202 1E. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 

Metbod: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as Ti02. 

Instrumentation Analysis By ICP spectrometer: 999 mg/L 
UnceMed Properties: 

Density: 1 .OO 1 @ 22.5 Degrees Celsius 

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

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

A1 0.006 Cu ~0 .10  Pb <0.001 
As 4.001 Fe <0.01 Rb <0.001 
Ag <0.001 Ga <0.001 Re <0.001 
B 0.003 In <0.001 Si 0.52 
Ba <0.001 K <0.01 Sr 0.001 
Be <0.001 Li <0.001 Sb <0.001 
Bi <0.001 Mg <0.001 Tl <0.001 
Ca 0.013 Mn <0.001 V <0.001 
Cr <0.003 Mo <0.001 Zr 0.01 
Cd <0.001 Na 0.02 Zn 0.03 
Co 0.002 Ni <0.001 

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

Date of Certification: AljG '03 Certifying Officer: A/. W e e  

O 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLSR2-2XQY/2T Lot No. 9-166SR i !-m 7 
: ;&,, :c < '. 
!a 15 

Description: 1000 mg/L Strontium in 2% HN03 :&,* 2z 
. = '  Q,w-. 
; ; 

2% HN03 Matrix: . > i j  i i *icrs i 5 
i !  

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a r 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as PVi" M 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods - ! 2" 

L; i 
j i f !  

relevent to the certified properties listed below. i i i i  
i i s i  . . . .  

Certified Value: 1002.5 m g / ~  ! ! i f  

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

The CRM is prepared gravimetrically using high purity Strontium Carbonate Lot# 0200 1B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 mg/L 

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

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

Density: 1.0 10 @ 22.7 Degrees Celsius 

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

Element m a  Element mg/L Element mgL 
A1 0.02 Cu <0.001 Pb <0.001 
As <0.001 Fe 0.001 Rb <0.001 

Ag <0.002 Ga <0.001 Re cO.00 1 
B <0.003 In <0.001 Si 0.043 
Ba 0.008 K 0.10 Sb <0.001 
Be <0.001 Li 0.007 Ti c0.002 
Bi <0.001 Mg <0.003 T1 <0.001 
Ca 0.014 Mn <0.001 V <0.001 
Cr 0.001 Mo <0.001 Zr <0.001 
Cd <0.001 Na 0.01 Zn 0.04 
Co <0.001 Ni <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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 1aboratory.conditions. 

-:: 2a3 
Date of Certification: Certifying Officer: @. kOc)r t- 



This ASSURANCE @ certified reference material, CRM, is intended priinarily 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 metl~ods 
relevent to the certified properties listed below. 

Certified Value: 1000 I l l g / ~  
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 161a I t i  i 

i i i  I . . 
The CRM is prepared gravimetrically using high purity Tin Metal Lot# 02891N. The 1 j f I 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mg/L 

Method: Precipitation using Anmonium Hydroxide. Filter, ignite, and weigh as Sn02. 

Instrumentation Analysis By PCP spectrometer: 100 1 mg/L 
Uncertified Properties: 

Density: 1 .OM @ 24.8 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP IICPMS Analysis: 

Element mglL Element m g L  Element mg1L 

Al 0.007 Cu <0.001 Pb 0.00 I 
As 0.01 Fe 0.02 Rb 4.00  1 

Ag 0.002 Ga <0.001 Re 4.001 
B <0.03 In <0.001 Sr <O.OO 1 
Ba <0.001 K 0.10 Sb 0.002 
Be <0.001 Li <0.001 Ti <O.OO 1 
Bi <0.001 Mg <0.001 TI 4 . 0 0  1 
Ca 0.004 Mn <0.001 V < O S O  l 
Cr <0.005 Mo <0.001 Zr <O.OO 1 
Cd <0.001 Na 0.02 Zn 0.03 
Co 0.008 Ni <0.01 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fi-on1 the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

'03 
Date of Certification: Certifying Officer: (V. m e -  

@ 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLB14-2XQY Lot No. 9-36BI $ F i n w f i  r t r m < :  

Description: 1000 mg/L Bismuth 10.. a m r  
icp! *. t=. 3 

10% HN03 
I i i ';m 

Matrix: LG r ! , i  \ 
i j i i  ;C: 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a T ~ O  IQi - ;eiOg 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as EQ @ I:% 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods i ~ l I 3 h . Z  

relevent to the certified properties listed below. hp,np 
@!Q !@b 

Certified Value: 100 1 ma z 
Uncertainty Associated with Measurement: +I- 3 mg/L t;)i m 

d r t i  m 
Certified Value is Traceable to: NIST SRM 3 106 Pt ( f 

j i i ;  
The CRM is prepared gravirnetrically using high purity Bismuth Metal Lot# 04941B. The t ! I i 

certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis t i i i  

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 mg/L 

Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(N03)2 NIST 
SRM #928. 

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

Density: 1 .O52 @ 23.1 Degrees Celsius 

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

Element mg/L Element mg/L Element mg/L 
A1 0.002 Cu 0.034 Pb 0.006 
As <0.001 Fe 0.001 Re <0.001 
Ag 0.002 Ga <0.001 Rb <0.001 
B <0.04 In <0.001 Sr <0.001 
Ba <0.001 K 0.001 Sb <O. 00 1 
Be <0.001 Li <0.001 Sn <0.001 
Cd <0.001 Mn <0.001 Ti <0.001 
Co <0.001 Mo <0.001 T1 <0.001 
Ca 0.006 Mg <0.001 V <0.002 
Cr c0.005 Na 0.005 Zr <0.001 

Ni <0.001 Zn 0.02 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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. 

Date of Certification: 
'03 

Certifying Officer: @. &- 
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Catalog Number: pLLA2-2X12Y Lot No. 10-17LA 
1000 mg/L Lanthanum 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control s t a n k d  for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, AS'JM and other methods 
relevent to the certified properties listed below. 

Certified Value: 996.5 rng/L 
Uncertainty Associated with Mmurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 l27a 
The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 0698 ID. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 998 mg/L 

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

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

Density: 1.010 @ 23.8 Degrees Celsius 

c Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 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 fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certiijing Officer: /V- k O r A e d 4 &  



Catalog Number: PLY2-2x/2Yf2T Lot No. 9-152Y 

Description: 1,000 mg/L 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 
relevent to the certified properties listed below. 

Certified Value: 100 1 -5 m& 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 l67a. 

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 0800 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: 1002 mg/L 

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

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

Density: 1.0 10 @ 24.8 Degrees Celsius 

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

Element mg/L Element mg/L Element mglL 
Ce <0.001 La <0.001 Tb <0.001 
Ca 0.007 Lu <O.OO 1 Tm <0.001 
DY <0.001 Mn <O.OO 1 T1 <0.001 
Er <0.001 Mo <0.001 Tli <0.001 
Eu <O.OO 1 Nd <0.001 Ta <0.001 
Fe 0.003 Ni <0.001 Ti <0.001 
Gd <0.001 Na 0.005 V <0.001 
Ga <O.OO 1 Pr <0.001 W <O.OO 1 
H f <0.001 Rb <0.001 Y b <0.001 
Ho <0.001 Sc <0.001 Zr 0.003 
In <0.001 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to N E T  #32856, #32857 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. 

Date of Certification: - 
MAY '03 Certifying Officer: N. ~~ 
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Description: 1000 mg/L Palladium m ;= Q W a  ;: ' dc i  
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This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a *%: :-: I i 
calibration standard or quality control standard for inorganic spectroscopic instrunlentation such as $ =- 

-. 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 2 ;+ 8 - v .  .-- L '  L*r 

: p- 
relevent to the certified properties listed below. - c-: <z ,< ,x . . .-. -. . . ,;. !3: !: :- 
Certified Value: 995 rng/L 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 138 

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

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 990 mg/L 

Method: Precipitation using dimethyl glyoxime,filter,diy and weigh as Pd(C4H702N2)2. 

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

Density: 1.025 @ 26.3 Degrees Celsius 

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

Element mg/L Element mg/L Element mglL 

Al <0.004 Cr <0.009 Pt <0.004 
Au 0.03 Fe 0.02 Re <0.001 
Ag 0.007 Ga <O.OO 1 Rh 0.002 
B <0.05 Ir <0.001 Rb <O.OO 1 
Be <0.002 In <O.OO 1 Ru <0.001 
Bi <0.001 Mg <0.005 Sn 0.08 
Ca 0.02 Mn <0.001 Te <0.001 . 
Cd <0.001 Na <0.03 Ti <0.001 
Co <0.001 Ni 0.004 W <0.001 
Cu <0.006 Pb <0.04 Zr <0.001 

Zn 0.16 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fro111 the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: - - ng Certifying Officer: fl. kQ.u;~daA&L 

O 2000 SPEX CertiPrep, Inc. 



Catalog Number: PLS9-2X/2Y/2T Lot No. 8-743 
Description: 1000 m g 5  Sulfur 
Matrix: H20 

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

I Certified Value is Traceable to: NIST SRM 3 154 t i : i  

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 

1 Methd: Precipitation using barium chloride,filter,ignite and weigh as BaSO4. 

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

Density: 1 .OO7 @ 23.6 Degrees Celsius 

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

Element mg/L Element mg/L Element mglL 

Al <0.001 Cu <0.001 Pb 0.002 
As <0.001 Fe 0.008 Rb <0.001 
Ag <0.001 Ga <0.001 Re <0.001 
B <0.004 In <0.001 Sn <0.001 
Ba <0.001 K <0.001 Sr <O.OO 1 
Be <0.001 Li <0.001 Sb <0.001 
Bi <0.001 Mg 0.005 Ti c0.002 
Ca 0.009 Mn <0.001 TI <0.001 
Cr <0.004 Mo ~0.00 1 V <0.001 
Cd <0.001 Na 0.02 Zr <0.001 
Co <0.001 Ni <0.001 Zn 0.0075 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +I-0.5% of the certified concentration inclusive of uncertainty 
of lneasurements 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. 



Catalog Number : PLTW-2X/2Y Lot No. 10-24TH 
Description: 1000 mgL Thorium 
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 
relevent to the certified properties listed below. 

Certified Value: 999 m g / ~  
Uncertainty Associated with Measurement: +I- 3.0 mg/L 
Certified Value is Traceable to: NIST SRM #3 159 

: :  
The CRM is prepared gravimetrically using high purity Th(N03)4-4H20 Lot# 01851R. The : ; i i  i i i i  
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 1 , ; :  : . : .  : :  

i i i ,  

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

l&&d: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against Pb(N03)2 NIST 
SRM #928. 

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

Density: 1.010 @ 22.0 Degrees Celsius 

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

Element mg/L Element m@ Element mg/L 
Ce 0.01 La 0.003 Tb -4.001 
Ca 0.27 Lu <0.001 Tm <0.001 
DY <0.001 Mn <0.001 Ti 4.002 
Er <0.001 Mo ~0.001 Ta <0.001 
Eu <0.001 Nd 0.003 T1 <O.OOl 
Fe <0.01 Ni <0.001 V <0.001 
Gd <0.001 Na 0.04 W <0.001 
Ga 4.001 Pr 4.001 Y 0.002 
H f <0.001 Rb 4.001 Yb <0.001 
Ho 4.001 Sc 4.03 Zr ~0.001 
In 4.001 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 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 fi-om the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: AUG '03 Certlrjlng Officer: /V- W e -  

@ 2000 SPEX CertiPrep, Inc. 



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

Certified Value: 999.5 m& 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 164. 

The CRM is prepared gravimetrically using high purity Uranium Oxide Lot# 0400 ID. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mg/L 

Method: Evaporate to dryness. Ignite and weigh as U308. 

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

Densi6': 1.0 10 @ 23.6 Degrees Celsius 

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

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

A1 0.005 Cu 0.02 Pb 0.004 
As 0.06 Fe 0.01 1 Rb <0.001 
Ag <0.001 Ga <0.001 Re <0.001 
B <0.005 In <0.001 Si <0.10 
Ba 0.004 K 0.008 Sr 0.003 
Be <0.001 Li <0.001 Sb 0.003 
Bi <0.001 Mg 0.003 Ti <0.001 
Ca 0.012 Mn 0.003 T1 <0.001 
Cr <O.O 10 Mo 0.006 V <0.003 
Cd <0.001 Na 0.10 Zr <0.001 
Co <0.001 Ni <0.001 Zn 0.008 

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

Date of Certification: 
JUN '03 

Certifying Officer: Itf. tkid- 



Catalog Number: PLW9-2X12Y Lot No. 9-177W 

Description: 1000 mgL Tungsten 

Matrix: H20 

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

Certified Value: 1,000 rng/L 
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 163 

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

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L I 

I Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as W03. Ill 
Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 0.9979 @ 23.7 Degrees Celsius 

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

I lnYL Element mgL Element mgL 

A1 0.002 Cu <0.001 Pb <0.001 
As 0.01 Fe <0.01 Rb <0.001 
Ag <0.003 Ga <0.001 Re 0.004 
B <0.005 In <O.OO 1 Si .56 
Ba <0.001 K 0.05 Sr <0.001 
Be <0.001 Li <0.001 Sb 0.001 
Bi <0.001 Mg <0.001 Ti <0.001 
Ca 0.009 Mn <0.001 TI <0.001 
Cr <0.001 Mo 0.005 V 0.001 
Cd <0.001 Na 0.03 Zr <0.001 
Co 0.001 Ni <0.001 Zn 0.01 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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 
trans~orted and stored under laboratow conditions. 

O 2000 SPEX CertiPrep, Inc. 





).+ !"' 2 fi ! - This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 2 )", ' 
/- ,-$ . . ! -. -- 

calibration standard or quality control standard for inorganic spectsoscopic instrumentation such as .i .- LL ii -- .- . . 
4-: 

.. 3- .z 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods h" iii ; g  l&.' - - - -  
0 '+ : - i--+ 

relevent to the certified properties listed below. L G Q G z - c-3 a +. -. 
Certified Value: 10,036.5 m g / ~  
Uncertainty Associated with Measurement: +I- 30 mg/L 

Certified Value is Traceable to: NIST SRM 3 152a 

The CRM is prepared gravimetsically using high purity Sodium Carbonate Lot# 0202 1 A . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 10,039 mg/L 

Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04. 

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

Density: 1 .O48 @ 23.9 Degrees Celsius 

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

Element mgL Element mgL Element mg/L 

A1 0.02 Cu <0.002 Pb <0.001 
As <0.08 Fe 0.03 Re <0.001 
Ag <0.02 Ga <0.001 Rb <0.001 
B <O. 1 In <0.001 Sr <0.001 
Ba 0.008 K 1.36 Sb <0.001 
Be <0.01 Li <0.002 Sn <0.001 
Bi <O.OO 1 Mg 0.60 Ti <0.03 
Ca 0.60 Mn <0.02 TI <0.001 
Cr 0.002 Mo <0.001 V <0.001 
Cd <O.O 1 Ni <0.003 Zr <0.001 
Co <0.001 Zn <0.05 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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 ctoqditions. 

EB - -  n; 
Date of Certification: Certifying Officer: /V. L- 



Catalog Number: ICV-2A Lot No.: 22-12AS 
Description: Initial Calibration Verification Standard I1 
Matrix: 5% Nitric Acid 

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

The CRM is prepared fi-om high purity single element concentrates of individual elenlents using 
Class A laboratoly ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST - . 
(ingIL) (mg/L) SRM --- (kg/L) '(ing/L) SRM 

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

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32567 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

I-- @ 
Date of Certification: Certifying Officer: N- b L W k a  

O 2000 SPEX CertiPrep, Inc. 



Catalog Number: PLSB7-2XI2Yl2T Lot No.: 8- 175SB-XNIT 
Description: 1000 mg/L Antimony 
Matrix: Water/0.6% Tartaric Acidltr 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. 

Certified Value: Antimony(Sb): 999 i g / L  + 3 mg/L 
Traceable to: NIST SRM 3 102a 

The CRM is prepared gravirnetrically using high purity Antimony Metal (Sb) Lot#R1198A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer 
analysis. 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 998 mg/L 
Method: Gravimetric analysis by evaporating to dryness, fuming with Nitric Acid, igniting and 
weighing as Sb204. 
Instrumental Analysis by ICB spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1.007 at 24.0•‹C 

Trace Metallic Impurities in the Actual Solution via 1CB Analysis: 

Element 
Ag 
A1 
As 
B 
Ba 
Be 
Bi 
Ca 
Cd 
Co 
Cr 

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

Element 
Pb 
Rb 
Re 
Sn 
Sr 
Ti 
T1 
v 
Zn 
Zr 

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. 

- 

O 2000 SPEX CertiPrep, Inc. 



Catalog Number: ICV-2C Lot No.: 22- 13AS 
Description: Initial Calibration Verification Standard I1 
Matrix: 5% Nitric Acid 

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

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICB Spectrometer: 

Element Labeled Measured NIST 
(mgm (mgm $'RM 

As 500 497.85 3103a 
Pb 500 495.41 3128 
Se 500 501.98 3149 
TL 500 501.89 3158 
Cd 100 99.77 3108 

Spex Reference Multi: Lot #4-5 IBDREF, 15-39AS, 1 1 -173AS 

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

Date of Certification: NB' - - '02 Certifjing Officer: f l -  



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, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cert i f icate of analysis 
1.0 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 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Aluminum in 5% (abs) HN03 
3igBB40 

2.0 

Catalog Number: CGALI 0-1 and CGALI 0-5 
Lot Number: W-AL04008 
Starting Material: Al metal 
Starting Material Purity (%): 99.998460 INCIRGANIC 1-ABS/RADCHEM LABS%. i OG a 
Starting Material Lot No 6071 16 DATE REi:X I VED :: ,-,,-,- Q&/a~Laa ----.-.-.- 

DATE EXPIRED:  _---- ~ ~ L o J  fmt) -t)--t)t)-t) Matrix: 5% (abs) HN03 
DATE CIF'EIYED :: ,,,,,, _O-?&@&J~ --me-- 

I NORG: ---- ---- PO --E5a93-'---- 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10070 +- 31 pglmL 

Certified Density: 1.059 glmL (measured at 22" C) 

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

Certified Valm ($e =- m= meal 
n XI = indiuidual results 

n = nurrber of masurewents 
Uncertainty (2) = 21im1RI~ BS = The sumnation d all significant estiwated errors 

ova (Most c o m n  are the erras from instr urrental m asurewent, 
weighing, dilution to volurre, a d  the fixed errw reported on the 
NIST SFgJl certificate of alatysis.) 

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

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The 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  10006 f 55 pg/mL 
ICP Assay NlST SRM 3101a Lot Number: 992003 

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



010141 
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 I 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 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. @ 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,2173681P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thenometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 8111258522, 81 112557078, and 236090. 

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

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

S Al - 
M Sb < 0.00225 - 
M As c 0.04491 - 
M Ba < 0.04491 - 
0 Be < 0.00017 - 
M Bi < 0.00180 - 
0 B 0.01164 - 
M Cd < 0.01347 - 
0 Ca 0.01903 - 
M Ce < 0.02245 - 
M Cs < 0.00135 - 
0 Cr 0.00336 - 
M Co c 0.01347 - 
M Cu c 0.02695 - 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00135 - 
M Re < 0.00449 - 
M Rh < 0.00449 - 
M Rb c 0.00449 - 
M Ru < 0.00898 - 
M Sm c 0.00449 - 
M Sc c 0.04491 - 
M Se c 0.03593 - 
0 Si 0.07389 - 
M Ag c 0.00898 - 
0 Na 0.03359 - 
M Sr < 0.00225 - 
0 S < 0.10000 - 
M Ta c 0.03144 - 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Zr < 0.02245 - 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stacage & Handbg - Keeptightly sealedmen not in use. Store m d  use d 20 + 4%. Do not pipet from container. Do n d  return 
portions temoved k pipetting to container. 
A t d c  WgW; Valence; Cuwdnatian Nunber; Chemical Form in SoC1Gan - 26.98154; +a 6;PI(HPh" 
Charjcal CanpatibiHy- Soluble in HCI, HNOo, HF a d  HzSO.. Amid neltral media. Soluble in strongly bs i c  NaOH forming 
the AI(OH)I[HP),'- species. Stable with most metals md inorpnic ania-s. The pbsphde is insoluble in Wer m d  mly sligttly 
solLble in =id. 
StabiCtv- 2-1 00 tmb levels stable for months in 1% HNO, 1 LDPE catainer. 1-10.000 pprn solutiom chemically stable for years in . . .  
25% H ~ O .  I LDPE mntainer. 
11I Comirhg Smples [Preparation ;end Sdttim) - Metal (Bed dissolwd in HCI I HNOS I, a- AIP, (NaEO, @ion in PtD); 
y- PI+ (Soluble in acids such as HCI] ; Ores (Catbor@e fusion in Ptnfo!lmd by HCI dissolLtionI, Orpnrc Mdrrces 
(sulfundperodde digestion IT nilric I sulfuric I perchlcr~c aad decompdlon, ar &y ash and dissolttion In d~lute HCI. 
Atrmic ~ped&pic Mamatian [ICP-OES D.La aregirren as W i l a l a l  u W :  
TtdwisueRine E s t i i  D.L. Order I-oes bntkrlined indicates severe at &ncs.) 
ICP-OES 394.401 nm 0.05 1 0.006 pghL 1 dom U, Ce 
ICP-OES 396.152 nm 0.03 1 0.006 pghL 1 atom &,Zr, Ce 
ICP-OES 1671378nm 0.1 IODO9pghL 1 ion Fe 
ICPMS 27 amu 30 P@ n h  M' '%%I, 'PC'W I 'H'aC'W, "B'Q, "CP, VeZ '  

8.0 HAZARDOUS INFORMATION - Piease refer to the enclosed Material Satley Data sheet for information regarding this CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of lQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMi), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), ltaly JCISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Sw!tzerland (SQS) 

10.2 ISO/lEb 17025 - 1998 "General Requirements for the Competence of Testmg and Cahbratlon" 
- Chemical Testing -Accredited A2LA Certificate Number 883.01 

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

10.4 10CFR50 Appendix 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

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



I 1 .  DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I 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 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date 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. 
lnorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Ex~iration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 
) ~ * ~ ~ r r u l r c ; h  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



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, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

a te  o a n a l y s i s  

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 35-1989 

"Certification of Reference Materials - General and Statisical Principles. " 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Calcium in 1.4% (abs) HNOs 

1.0 

Catalog Number: CGCAlO-1 AND CGCA10-5 
Lot Number: T-CA03010 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Starting Material: CaO :f NURGAN I II: i...A,bS.i'kADC:l.iEf"7 t..fig~ p9- lo+ 2 
Starting Material Purity (%): 99.9981 2 : i ~ ~ i c :  F~~Ec:E:I'$EI)~ -- ... .- 01 .&Q% /SB... -. ... .-. .-. - 
Starting Material Lot No C27L01 ~ ) , t + " j " ~  EXI":I~I::KI. ..... ..... - ..... Q~JQJ.~ ,  =%.. .-.. ..... - - -- 
Matrix: 1.4% (abs) HN03 1:) ,&, "j- E [::] ['I E p,J E 1' ; -...-.-.-.-. Q J l k ~ l  Q-3 .--. "..-....... 

:[ NCm':: ----. 3%! ------ F = a  : .-3-5-5?f31..L" -.-- 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,007 i 

Certified Density: 

calculation of the certified valu 

The independent sampl assay methods at the 95% 
confidence interval. Bot uncertainties. This agreement is a 
confirmation of the accu 

ed., 1993, definition 6.10) 
This IV product is Traceable to NI rtainties for each certified value are 

and volume dilution errors. 

4.1 Assay Method #I 

Lot Number: 000622 

Assay Method #2 10,007 f 22 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 



BALANCE CALIBRATION - All balances are checked daily using in-house procedure number CIMM-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 69247614 - Class 2. 
The NlST test number is 822Q60017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/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 NlST test report Nos. 81 1/258522,811/2%7078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pg1rnL 
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 repofied below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

o A1 0.00064 

.b! Sb < 0.00213 

M As < 0.04266 

- 0 Ba 0.00071 

Be 0.00009 

M Bi < 0.00171 

0 B < 0.00054 - 
O Cd 0.00450 

S Ca 

M Ce < 0.02133 

M c s  < 0.00128 

- 0 Cr 0.00238 

n co < 0.00120 

CU 0.00405 

M - Checked by ICP-MS 

M DY < 0.02560 

M Er < 0.02133 

M Eu < 0.01280 

- M Gd < 0.00427 

M Ga < 0.00427 

M Ge < 0.02560 

b! Au < 0.01280 

- M Hf 0.00853 

M < 0.00213 

- 0 In < 0.00200 

M Ir < 0.02133 

n Fe < 0.00110 

b! La < 0.00213 

!!d Pb < 0.01280 

0 - Checked by ICP-OES 

O Li < 0.00002 

M Lu < 0.00171 

0 Mg 0.07143 

Mn 0.00041 

O Hg < 0.01100 

M Mo < 0.00853 

M Nd < 0.00853 

O Ni < 0.00230 

?1? Nb 0.00213 

n 0 s  - 
- M Pd < 0.02133 

- 0 p < 0.00480 

- M Pt < 0.00853 

9 K < 0.00170 

i - Spectral Interference 

M P I  0.00128 

M Re < 0.00427 

- M Rh < 0.00427 

M Rb < 0.00427 

!k! Ru 0.00853 

M sm 0.00427 

0 Sc < 0.00002 

O Se < 0.00620 

- 0 si 0.00214 

n Ag < 0.04000 

O Na 0.00571 

n Sr 0.08095 

- 0 s 0.04048 

M Ta 0.02986 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coeffcients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Yb < 0.00427 

M Y < 0.17064 

- 0 0.07381 

Zr < 0.02133 

s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & HandCng - Keeptightly sealedwen not in use. Store and use at a0 i 4%. Do mi pipet from corrfakrer. Do nd return 
portions removed fcr pipetting to container. 
Mdc WigQ Valence; Coadnat im t l m  M c a l  Fonn in Solutim - 40.076 +2; q Ca(H@Xb 
Charr'cal Canptibitty- Soluble in HCI and HNOj . Avoid HISO. HF, H JPO. and neltralto bask media Stable with most metals 
andinorganic anicns forming insolible silicate, carbanate, hydmdde, dde,  flmrick, sulfate, omlde, chromate, arsenete snd 
tungstate in mutral a w e a s  media. 
StabiCty - 2-1 00 ppb levels stsble for months in 1% HNO, I LDPE ccntainer. 1 -10,003 ppm solutions chemically stable for years in 
1-1 0% HNOj 1LDPE cortainer. 
Ca C d a ' n i r g  Sar@es(Prepmtiin and Sdulhn) - Metal ( bed dissolved in diluted HNO, 1 Ores (Carborate Wan h Pt6 
follavced by HCI dissolution); Orgmic Matrices (cty ash and dissolltion in dilute HCI. Do nd hea tvhn  d isso lw to a d d  
precipitdion of SiOa) .The mi&, hyclmick, carbomte,phasl;hate, and fimride of calaum F e  sqluble in %levels of HCI a HNOJ. 
The sulfates (gypsum, arhydrite, etc.), certain si l ides m d  complex Ompoumk requlre fuslonwthNa~oJ fd& by HCI I 
d e r  dissoUion. Cortaminaticn is avetyreal pmblem v&n malyzirg fcr trace levels. 
Munic S p e c t m p i c  hfonrrdian (ICPOES D.Ls a r e g i m  as rad'allaxial uiew): 
Tecl-miaueRine Estinated D.L. Order Interferences finderlined indicates severe  at^ concs.) 
ICP-OES 393.36S nm 0.0002 1 O.MOO4 p g h L  1 ion U , Ce 
ICP-OES 396.847 nm 0.0305 1 O.MOO6 p g M  1 ion Th 
ICP-OES 422.673 nm 0.01 I 0.001 v g M  1 Etom Ge 
ICP-MS 44 amu l B 0  I;Pt nta M' 'CO,"I:, "Si "0, 'Wb 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argeniica (:RAM), Aus:ralia (QAS), Ais:~ia ( ~ G s ; ,  Belgium $wifi:er) , Brazii (FCAVJ, Canada (QMI), Hcng Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOIlEb VO2k - 1999 *General kquwements for the Competence of Testing and Calibration - Chemical Testing -Accredited A2LA Certificate Number 883.01 

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

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 IOCFR21 -Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010147 

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

Certification Date: August 26, 2002 

Expiration Date: 
1 2 0 0 4 -  

12.0 NAMES AND SI 

Certificate Prepared By: 

Certificate Approve 

Certifying 9ffifice;: 



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, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

n a l y s i s  
Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate ll883.02. 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 iiQuality System Guidelines for the Production of Reference Materials, ," and 
"Certification of Reference Materials - General and Statisical Principles. " 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Iron in 3.5% (abs) HNCb 

Catalog Number: CGFEIO-1 and CGFEIO-5 
Lot Number: T-FE03028 :r f i u f ; t ~ j ? ~  :f C: ~ . - A B : $ / w A D ~ : : ~ - ; E ~ . ~ .  1 - h ~ ~  Pg- a 
Starting Material: Fe metal A "r 1;: . !;I ; E: .. I-.[: .... - .. 1' I, + j 17 .I.. . ,, 

D A 'T E F: "1 -3 :. '7 -....-- BBI!-;zi31o~... ..-.-.. .-.-... -........ 
Starting Material Purity (%): 99.9992 ..- 1.- f :: ..-. ..- i3..hX!!f..~~?-.- ......... .....-.. 
Starting Material Lot No 23024 fi)AerE iIF::*EN[;:Fjj: ---. ....-.. a a  B ~ Q A  -, ,...---.. 
Matrix: 3.5% (abs) HN03 N ~ W G  :: -.....- %9&..3. ---..--- I::'o : .--E%,SY .....-. .. 

Certified Concentration: 9920 + 22 

Certified Density: 1 

The Certified Value is he following equations are used in the 

Certified Value (2) = 

ntal measurement, 
error reported on the 

The independent sa ove assay methods at the 95% 
confidence interval. uncertainties. This agreement is a 
confirmation of the a 

"Property of the result of a o stated references, usually 
national or international stan uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
- This IV product is Traceable to NIS uncertainties for each certified value are 
reported, taking into account the SRM un ighing and volume dilution errors. 

4.1 Assay Method WI 9920 f 22 pg/mL 
ICP Assay NlST SRM 3126a Lot Number: 000606 

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



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 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested annually by 
a NlST 1 NVLAP accredited calibration lab. The NET test number is 8221260017-98. 

g 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densi&!aQ & k t e d  vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/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 NlST test report Nos. 8111258522, 81 112557078, and 236090. 

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

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

g A1 < 0.00270 

M Sb < 0.00202 

M As < 0.04034 

M Ba < 0.04034 

Be < 0.00005 

M Bi < 0.00161 

- 0 < 0.00090 

M Cd < 0.01210 

- 0 Ca 0.00707 

M Ce < 0.02017 

M Cs < 0.00121 

- Cr 0.00541 

0 c o  < 0.00110 

M Cu < 0.02421 
M - Checked by ICP-MS 

M Dy < 0.02421 

M Er < 0.02017 

M Eu < 0.01210 

M Gd < 0.00403 

- M Ga 0.00394 

i Ge 

M Au < 0.01210 

M Hf < 0.00807 

M Ho < 0.00202 

- In < 0.04034 

- Ir < 0.02017 

s Fe - 
M La < 0.00202 

- M Pb < 0.01210 

0 - Checked by ICP-OES 

6.0 INTENDED USE 

- O Li < 0.00003 

M Lu < 0.00161 

9 Mg < 0.00006 

9 Mn < 0.05000 

O Hg < 0.01100 

M M0 < 0.00807 

M Nd < 0.00807 

O Ni < 0.00230 

M Nb < 0.00202 

0 s  

M pd < 0.02017 

P 

b!! Pt < 0.00807 

- O K < 0.00170 

i - Spectral Interference 

M Pr < 0.00121 

M Re < 0.00403 

M Rh < 0.00403 

M Rb ' 0.00403 

M Ru ' 0.00807 

M Sm < 0.00403 

M Sc < 0.04034 

M Se ' 0.03228 

- O Si 0.00781 

M Ag ' 0.00807 

- O Na 0.00756 

M Sr < 0.00202 

- 0 < 0.07200 

M Ta .c 0.02824 
n - Not Checked For 

M Zr ' 0.02017 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage &Handling - Keep tightly sealedwhen not in use. Store and use at 20 * 4•‹C. Do not pipet from container. Do not return 
portions removed for pipetting b, container. 
Atanic Weight; Vdence; Coordination Number; Chemical Form in  Solution - 55.847; +3; 6; Fe(YO)63* 
Chemical Compatibility - Stable in HCI, HNQ, H2S04 ,HF and H3F04. Avoid basic media Stablewith most metals and inorganic 
anions in acidic media. 
Stability - 2-100 ppb levels stable for months in 1% HNC& I LDPEcontainer. 1-10,000 ppm solutions chem'cally stable for years in 
16% H m  I LDPE container. 
Fe Containing Samples (Preparation and Solution) - Metal (Soluble in Ha); Oxides ( If the oxide has been at a high temperature 
then Na2C€bfusion in PtO follwed by HCI dissolution dhennrisedissolve in dilute HCI); Ores ( See Oxides above usirg only the 
fusion approach). 
Atanic Spectroscopic hformation (ICP-OES D.Ls are given as radiallaldal v h ) :  
Technia uelUne Estimated D L  Interferences (underlined indicates severe at = corns.) 
ICP-OES 238.204 nm 0.005 10.001 pglmL 1 m Ru, Co 
ICPOES 239.562 nm 0.005 10.001 pglmL 1 ion Co, W, Cr 
ICPOES 259.940 nm 0.006 10.001 pg1mL 1 ion Hf, Nb 
lCP-MS 56 amu 970ppt da M+ 40Ar15N1H 40&160 36&1707H 38Ar180 37(=11801H 40Ca1Q 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), lreland (NSAI), Israel (SII), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

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

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

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the 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 Expiration Date - The date after which a CRM should not be used. Routine laboratoly use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
lnorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 11, 2002 

Expiration Date: mam= Iff2004 

NAMES AND SIGNAT 

Certificate Prepared By: 

Certificate Approved 



C e r t i f i c a t e  o f  g n a l p s i i s i  
-GRADE SOLUTION 10,000 pglmL Potassium in I .4% HNO, (ab 

Catalog Number: CGKI 0-1 and CGK10-5 

Lot Number: T-KO2102 INORGANIC L A B S ~ A D C H E M  Lnas 
lV+"rE RECE I VEU :: .------- Q L B ~  &%i-..--- ..-a 

Starting Material: Potassium Nitrate D A ~ E  EXPREB: -----"- \J.,@\~-~QI?~ .----- 
Starting Material Purity: 99.996% DATE OPENED: ------- IQ,~.&&!!$% -.- - .-..." ..... 
Starting Material Lot No: K18J19 INURG: --%7-38-__, PC) : --T5iXX57--- 

CERTIFIED CONCENTRATION: 9999 -c 7 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (n) = &, 
n 

(R) = mean at ion o f  a l l  s igni f icant  
timated errors. 

Classical Wet Assay: 9999 
Method: Gravimetric as the 

The independent samples t-test s at the 95% confidence 
interval. Both methods were,co greement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLI ICP-OES IN pg/mL: 
Filtered Clean Room. 

0 A1 <0.00090 - - M Te <0.030 
M Sb <0.00050 - - M Tb <0.00030 
M As '<0.010 - - M TI <0.0010 
M Ba 4 . 0 1 0  - - M Th <0.0010 
0 Be <0.00020 - - M Ga <0.001 - M Tm <0.00040 

M Sn <0.0050 - 
0 B <0.00060 - - 0 Ti <0.00070 
M Cd <0.0030 - - 0 Se <0.05 - M W <0.0010 
0 Ca 0.0016 - - M Ho <0.00050 - M Nb <0.00050 - 0 Si 0.0025 - M U <0.0020 
M Ce <0.0050 - - M In <0.0010 - n 0 s  - M Ag <0.0020 Q V <0.00090 
M Cs <0.00030 - - M Ir <0.0050 - M Pd <0.0050 - 0 Na 0.61 M Yb <0.0010 - 
M Cr <0.0050 - - 0 Fe 0.0024 - 0 P <0.0025 - M Sr <0.00050 - M Y <0.040 
M Co <0.0030 - - M La <0.00050 - M Pt <0.0020 - 0 S 0.021 - 0 Zn 0.0021 
M Cu .<0.0060 - - M Pb <0.0030 - s K - M Ta <0.0070 - M Zr <0.0050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 1.023 g/mL (over) 
QA: KL R ~ . O W O ~  

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 



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, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cert i f icate of analysis 
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@), 
IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials, "and IS0 Guide 35-1989 
"Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Magnesium in 1.4% (abs) HNO3 

Catalog Number: CGMG10-I and CGMGI 0-5 
Lot Number: T-MG03006 
Starting Material: Mg metal 
Starting Material Purity (%): 99.9968 INORGANIC; LABS/RADCI-IEM LABS?%. 309 a 
Starting Material Lot No RML91 IS1 DATE RECEIVED: - - - ~ 7 / 3 4 r s , 3 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

I M T E  EXPIRED:: -.--- Q&fi,)&g&Y ,--"----- 
Matrix: 1.4% (abs) HNO:, mvf: OPENED: --_,--.- Q S S L Q ~ ~ . Q . ~  -.--"----., 

I NORG : - 3 a Q Y  --..-..--- Pu : -- tE&x3%\----- 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9921 * 2 

Certified Density: 

The Certified Value is the inst alculation of the certified value and 
the uncertainty: 

Ckrl ified Vale (s) = 

Uncertainty (5) = 

wra reported on t he 

TRACEABILITY TO N 
"Property of the result of a measur o stated references, usually 

national or international standards, d uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.1 0) 

This IV product is Traceable to NIS 
reported, taking into account the SRM unc ing and volume dilution errors. 

4.1 Assay Method #1 

EDTA NlST SRM 92 

Assay Method #2 9921 f 20 vg/mL 
ICP Assay NIST SRM 3131a Lot Number: 991 107 



QBIOP54 
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 822126001 7-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822260017-98. 

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 NlST 
Monograph 1 50 using NlST Test Nos. and Std Nos.: 769543,2173681769543,217368/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 NlST test report Nos. 81 11258522,811/2557078, and 236090. 

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

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

- 0 A1 0.02454 

M Sb 0.00306 

M As < 0.04092 

M Ba < 0.04092 

O Be < 0.00017 

Bi < 0.00164 

e B 0.00871 

M Cd 0.01228 

o Ca o.01070 - 
M Ce 0.02046 

M Cs < 0.00123 

- 0 Cr 0.02315 

M Co 0.01228 

9. CU 0.00672 

M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY < 0.02455 

M Er 0.02046 

M Eu < 0.01228 

- M Gd < 0.00409 

M Ga < 0.00409 

M Ge < 0.02455 

M Au < 0.01228 

M Hf < 0.00818 

M Ho < 0.00205 

1 < 0.04092 

- M Ir < 0.02046 

- 0 Fe 0.02467 

M La < 0.00205 

- 0 Pb 0.03236 

0 - Checked by ICP-OES 

- 0 Li 0.00797 

!!!! Lu < 0.00164 

S Mg 

M Mn < 0.01637 

H9 < 0.00900 

M Mo < 0.00818 

!d Nd < 0.00818 

- 0 Ni 0.01404 

!d Nb < 0.00205 

n 0 s  - 
- M Pd < 0.02046 

- 0 p < 0.01600 

b! Pt 0.00818 

- 0 K < 0.05000 

i - Spectral Interference 

M Pr < 0.00123 

M Re c 0.00409 

- M Rh < 0.00409 

- M Rb < 0.00409 

M Ru < 0.00818 

M Sm < 0.00409 

M sc < 0.04092 

M Se < 0.03273 

- 0 si 0.03186 

M Ag < 0.00818 

O Na 0.01817 

M Sr < 0.00205 

n s 

M Ta < 0.02864 

n - Not Checked For 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 

!d y b  < 0.00409 

M Y < 0.16367 

- 0 Zn 0.01892 

!!! Zr 0.02046 

s - Solution Standard Element 

For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starage & Handing - Keeptightly sealedwhen not in we. Store md use at a0 4•‹C. Do mt pipet from cortainer. Do nd return 
portions removed far p i w i n g  to container. 
Atmr'c Wght; Vdence; Coadnatian Wvnbw; U m d c a l  Form in Solution - 24.303 +2; 6 Mg(Hr0L'' 
Charr'cd CompaEbiSty- Soluble in HCI, HNO,, and HSO. amid HF, l+PO.ard neutral to basicmedia. Stsble a h  most 
metals ard i n o ~ m i c  anions farming insoluble silicates, cabnetes, hyWdda,  oxides, md tmgstates in nedral m d  slightly acidic 
media. 
Stabitty- 2-1 00 ppb leiels stMe for months in 1% HNO. I LDPE ccrtainer. 1 -10,000 ppm solutions chemically stable f 0 t W a ~  in 
1-1 0% HNO, r' LDP E cortatner. 
Me Cqdaining Smq$?s(Prep.mtbn and Sdution) - M$aljB& dissolwd in diluted HNOI ); Oide (Readily soluble in  above 
compdible aqmous acid~c solut~onsl Ores (Cahcnate fusion in Pta f o l lmd  by HCI d~ssolution] Oganic Matr~czs (Sulfuric I 
peroxide digestion or nitric / sulfuric / perchlwic add decomposition, or dry ash ard dissolLtion in dilute HCI). 
Mmr'c Spectrosmpic hfwmatian (ICP-OES D.Lm aregiven as r w l ' i k l a l  uiW: 
TechniaueRine Estinated D .L - Order Interfwences (urdetiined indicates s m m  at c concs.) 
ICP-OES 279.553 nm 0.0002 /0.0[3003pghL 1 ion Th 
ICP-OES 28D.27Onm 0.0003/0.00005uahL 1 ion U.V 
ICP-OES 2W ,213 nm 0.0U2 1 0.00a33 I$TIL I $om U; Hf,Cr, Zr 
ICP-MS 24 amu 42 ppt nla M' 'Li'Q, 'Ti , *%ama 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (~Qs) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portu a1 (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland f3QS) 

10.2 ISOIIE~ 1102k - ~ 9 8 w ~ e n e r a l  kequlrements for the Competence of Testing and Calibration - Chemical Testing -Accredited A2LA Certificate Number 883.01 

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

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

10.5 lOCFR21 -Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

DATE REC:I:, 1 '9EQ :: - -- "- .JQU~\.~Q~- -- ... ..- .- - ...- - 
DATE: EXf='iR%:D:: ---.-,.- q . ~ & j ~ X X X  -..,--"_ 
DATE QPENED: - - - - - - ~ _ S M ( . Q ~ L Q ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
:[ NOR':; -... %2Q%."" ---- lZ'l1 --€%L%L"...--- 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
O i O P 5 G  

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 lnorganic 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 minimke transpiration and instability, the shelf life can be extended past this limit. 

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

Certification Date: August 28,2002 

12.0 NAMES AND SlGNA 

Certificate Prepared By: 

Certificate Approved 

Certifying Officer: 



i n o r g a n i c  v e n t u r e s  1 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:  i vsa lesQivs tandards .com website: www.ivstandards.com 

cer t i f ica te  o f  a n a l y s i s  
I 

Inorganic Ventures I RI 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 /SO 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 1% Guide 35-1989 
"Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I0000 yglmL Sodium in 1.4% (abs) HNO3 

Catalog Number: CGNAI 0-1, CGNAI 0-2, and CGNAI 0-5 
Lot Number: T-NA03006 
Starting Material: Na2C03 INiJRl3hN 11: LkEG/WADl::I-IEM L.ABS% 1 0 c  3 

Starting Material Purity (%): 99.999936 LIATE I?ECE I VSXI :, - - -.- -.. Q -- -" uw,o-a. - -.. -. - - - -- 
Starting Material Lo t  No 42095 DATE Exi=' 1 FED -.--- --.- ~~&-!i,.~-~%.,,~-.~ .-.-.." 
Matrix: IWI E UPEYED :: ------- _o-a~(~1/,0~a-~~~~~~~~~~~~~ 

1.4% (abs) HN03 I NQRG : --.3- ---- l='a~ - -EG.Q(3 \....--- 

CERTIFIED VALUES AND UNCERTAIN 

Certified Density: 

The Certified Value is based upo following equations are used in the 

Certified Valm (Q = 

ove assay methods at the 95% 
confidence interval. Both m uncertainties. This agreement is a 
confirmation of the accuracy of thi 

0 "Property of the result of a meas 
g stated uncertainties." (IS0 VIM, 2nd 

ed., 1993, definition 6.10) 
This IV product is Traceable to NIST via dir uncertainties for each certified value are 

reported, taking into account the SRM uncertai 

4.1 Assay Method #I 10,067 f 75 vg/mL 
ICP Assay NlST SRM 3152a Lot Number: 990907 

Assay Method #2 10,005 f 7 pg/mL 
Gravirnetric NIST SRM Lot Number: See Sec. 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 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

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 NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452, 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 NlST test report Nos. 81 11258522,811/2557078, and 236090. 

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

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

0 Al < 0.00090 - 
M Sb < 0.00208 - 
M As < 0.04165 - 
M Ba c 0.04165 - 
0 Be < 0.00020 - 
M Bi < 0.00167 - 
0 B < 0.00060 - 
M Cd < 0.01249 - 
0 Ca 0.00160 - 
M Ce < 0.02082 - 
M Cs 0.00104 - 
M Cr < 0.02082 - 
M Co < 0.01249 - 
0 Cu < 0.00140 - 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00125 - 
M Re < 0.00417 - 
M Rh < 0.00417 - 
M Rb < 0.00417 - 
M Ru < 0.00833 - 
M Sm < 0.00417 - 
0 Sc < 0.00002 - 
0 Se < 0.05000 - 
0 Si < 0.00340 - 
M Ag < 0.00833 - 
S Na - 
M Sr < 0.00208 - 
0 S < 0.07200 - 
M Ta < 0.02915 - 

n - Not Checked For 

0 V < 0.00090 - 
M Yb < 0.00417 - 
M Y < 0.16658 - 
0 Zn 0.00130 - 
M Zr < 0.02082 - 

s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starege 8 Handing - Keeptightly sealedwhen not in use. Store md use at a0 k 4 s .  Do mt pipd from cortainer. Do n d  return 
pottions removed far pipetting b container. 
Manic W g w  Valence; Cmrdnatian Nvnber; C M c a l  Form in SoMicm - 22.98977; +I; (6); Nal(aq) largely ionic in natve 

(Cowdimtion Number in parertheses is assumed, n d  certain.) 
C M c a l  CmpalibiCty- Soluble in HCI, HNO,, HSO, and HF a w c u s  matrices. Stablewith all metals and inorganic anims. 
StabiBy- 2-1 00 ppb levels &&Me for months in 1% HNOo I LDPE cantainer. 1 -10,Om ppm solutions chemically stable for years in 
1 5% HNOn I LDPE container. 
Na Conlaini Smples%~a-a?bn a@ Sduticm) - Metal Disgrss m y  rapidly i n  Olas (Lithium catbo@e fusim in 
graphite o m ! ~ e  ~ I I&  y CI d~saluhon - blmk bw ls  of 6 n ithum cabmate cnhcan brganc Mdrms  (Sulfuric lpemxde 
digestion or nitriclsulfuri@erd?lonc acid decomposition). 
Manic Spedrosmpic Mamsticm (ICP-OES D.Ls aregiwm as WidIarP'al vim): 
TectrritlueRine Estinaded D.L. Order Interferences finderlined indicates severed &rcs.) 
ICP-OES 583.595 nm 0.07 IO.OOU39 pghL  1 $om 2" wder rdiation from R .E .s m some optical designs 
ICP-OES 588.995 nm 0.m 10.006pghL 1 dom 2" wder rdiation from R .E .s m some optical designs 
ICP-OES 330.237nm 2.010.09 pghL 1 dom Pd, Zn 
ICP-MS 23 amu 310 P@ nla M' Timz l*%a'z 



8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria ( ~ Q s ) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), lreland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swperl?nd (SQS) L 10.2 ISOllE 17025 - 1999 "General Requirements for the Competence of Testmg and Callbratlon" 
- Chemical Testing -Accredited A2LA Certificate Number 883.01 

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

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

10.5 IOCFWI - Nuclear Regulatory Commission -Reporting Defects and Non-Compliance 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the 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 lnorganic 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. 
lnorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
01886C 

Certificate Prepared By: Debbie Newman, LlMS Administrator 

Certificate Approved BY: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



C e r t i f i c a t e  o f  a n a l p s i  s' 
RADE SOLUTION I000 pglmL Lithium in 0.1 % HNO, (abs) 

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

CERTIFIED CONCENTRATION: 998 rt 2 pg/mL 
The Certified Value is based upon the most precise method used to  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (4 = Lx, 

(x) = mean C S ,  = The summat ion  o f  a l l  s igni f icant  
estimated errors. 

Instrument Analysis: 1000 + 
Method: Inductively Coupled 

hods at the 95% confidence 
ment is a covfirmatior! of the 

TRACE METALLIC IMPURI CP-OES IN pg/mL: 
Custom Grade solutions tested for trace ered Clean Room. 

0 Al <0.010 - - M Dy <0.000 
M Sb <0.000050 - - M Er <0,000 

M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 
QA: KL R W . O ~ ~ O ~ O N  

i - spectral interference n - not checked for 

(measured at 22OC): 1.004 g/mL 

s - solution standard element 

(over) 

195 Lehigh Avenue Suite 4 0 Lakewood, NJ 08701 Quality Assurance Manager 

Orders: 800-669-6799 FAX (732) 901 -1 903 

Technical Support: 800-569-6799 



i n o r g a n i c  venturesOlfP% 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 

certif icate of a n a l y s i s  
1.0 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 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 10000 pglmL Potassium in 1.4% (abs) HNO3 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9930 & 9 pg/mL 

Certified Density: 1.024 g/mL (measured at 22" C) 

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

Certified Value (Ql = (Ql= meal 
n XI = individual results 

n = nuwber of measurerrents 
Uncertainty ($ = 21~m1Yl In 8s = The sumnation d all significant estirrated errors 

@Din (Most c o m n  are the errors from instr urrental measurerrent, 
weighing, dilution to volurre, a d  the fixed error reported on t he 
NlST SWul certificate of mat@%) 

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

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
O 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 9926 2 62 pg/mL 

ICP Assay NIST SRM 3141a Lot Number: 891312 

Assay Method #2 9930 f 9 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 



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 82'21260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class I andlor class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/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 NlST test report Nos. 8111258522,81112557078, and 236090. 

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

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

0 Al < 0.00090 - 
M Sb < 0.00200 - 
M As < 0.03999 - 
M Ba < 0.03999 - 
0 Be < 0.00020 - 
M Bi < 0.00160 - 
0 B < 0.00060 - 
,hJ Cd < 0.01200 

0 Ca 0.00075 - 
M Ce < 0.02000 - 
M Cs < 0.00120 - 
M Cr < 0.02000 - 
M Co < 0.01200 - 
M Cu < 0.02400 - 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00120 - 
M Re c 0.00400 - 
M Rh < 0.00400 - 
M Rb 0.49948 - 
M Ru < 0.00800 - 
M Sm < 0.00400 - 
0 Sc < 0.00002 - 
0 Se < 0.05000 - 
0 Si < 0.00340 - 
M Ag < 0.00800 - 
0 Na 0.21730 - 
M Sr 0.00200 - 
0 S < 0.07200 - 
M Ta < 0.02800 - 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

s - Solution Standard Element 

Storage 8 Handtng - Keep tightly sealedvthen not in use. Store m d  use at a0 f 4-6. Do mt pipet from cortainer. Do n d  return 
pottions removed fnr pipetting to mntaiw. 
Manic Wight, Valenct; Cwrdnatim Nlmber; U m i c a l  Fonn in SoCrtian - 29.0983; +I; (6); K'(q) 

(Coordination Number in paa-itheses is assumed, mt certain.) 
Chan'cal CanpatibiMy- Soluble in HCI, HNOo, HSO. and HF ac&ecus matrices. Avoid use of HCIO. dueto insolubility of the 
petrhlotate. Stable with all metals and inoraanic anims except CIO;. 
kabiw-  2-1 00 ppb levels sthie for months in 1% HNOo I L'DPE cmtainer. 1 -10,OM ppm solutions d-iemically stable for years in 
1 5 %  HNO. I LDPE mntainer. rn 
K Crntair& Simples prepardian and Sollltion) - Metal p issdws vety rwidl in Materl Ores (Sodium carbonate fusim in Ptn - 
foil-d by HCI dissolutiohblmh levels of K in sodium cabonate crlicah organic &atrims (Sulfuric&ertldde digestion 1 
~ a n i c  ~ p e d m p i c  Mamatian [ICP.OES D.LS aregim as ~ i i a d a ~  vim): 

- 

TecMaueRine Estinated O.L. Order T m  lnterferenotrs Nnckrlined indicates severe at &ncs.) 
ICP-OES 766.490 nm 0.4 1 OD01 p g h L  1 atom 2d order rdiation from R .E .s cn some optical designs 
ICP-OES 771 .531 nm 1 .O I OD3 pghL I atom 2"' order radiation from R .E .s on some optical designs 
ICP-OES 404.721 nm 1 .I I OD5 pghL 1 atom %@, 
ICP-MS 39 amu 10 P@ nB M' ga&H, Wa'Q, 'Sew 



8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION &t0164 
10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International ~ e i f i c a t i o n  Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), ltaly (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 A2LA Certificate Number 883.01 

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

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

IOCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-STD-45662A (ObsoleteIObserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the 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 lnorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

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



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 0103.65 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Div. 20 
TASK ORDER: 031021-4 
SRR: 25126 
SDG: 236555 
CASE: CNWRA 
VTSR: October 21,2003 
PROJECT#: 06002.01.081 

Pipette Calibrations 



33 019 
010166 

BooklPage: 

SwRl - Div. 01, lnorganic Labs' Fixed Volume Pipette Verification Log 
(Space provide for lnorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 
\' 4 

FRM-246 (Rev 1IMar 03) 

1 f 

, 

FRM-243-a (Rev 3lMar P3) 



BooldPage . $3 . I 020 
SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 

Balance #: I&' Thermometer #: 6 0 I \ diH2O Temperature (OC): %I @ i O l i  

(Rev 3lMar 03) 



Booklpage: s, . 0-4 E 01'1 
0 0168 - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification LOB 

@pace provided for lnorganic ~aboratories~ Adjustable Volume Pipette Verification Spreadsheet) 

L i ~ . w ~ ~  - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 310ct 03) 

FRM-244 (Rev 2/Sept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lo &opss 
Balance #: 3q Thermometer #:& diH20 Temperature (' C) 91 

Analyst 

Reviewed by 

FRM-244 (a) (Rev 4/0ct 03) 



SwRl - Div. 01, lnorganic Labs' Adjustable Volume Pipette Verification Log 

(Space provided for lnorganic Laboratories* Adjustable Volume Pipette Verification Spreadsheet) 
- 

SwRl - Div. 01, lnorganic Laboratory Adjustable Pipette Verification Spreadsheet 
\ 
I 

FRM-247a (Rev 310ct 03) 1 
! 

FRM-244 (Rev 2JSept 02) 



- $ b -; :d ,* 
>. 7 &.- 

Boo klpage: +ff4 014 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 01 

Balance #: %q Thermometer #:(;O(, diH20 Temperature (' C) 

Analyst Date: /0/3/b3 
Reviewed by 

FRM-244 (a) (Rev 410ct 03) 



SwRl - Div. 01, lnorganic Labs' Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 1 

'-* SwRl - Div. 01, lnorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev USept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3 d Thermometer #: &w diH2O Temperature (O C) 21 

Date: 10-3 1 -03 
Date: t 3 l a a h  

FRM-244 (b) (Rev 310ct 03) 



SwRl - Div. 01, lnorganic Labs' Adjustable Volume Pipette Verification Log 
- 

(Space provided for Inorganic Laboratorless Adjustable Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, lnorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 210ct 03) 

FRM-244 (Rev 2JSept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance 1: .#. Thermometer #:&, diH20 Temperature (" c)& 

Date: 

FRM-244 (b) (Rev 310ct 03) 



SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 

FRM-247c (Rev 21Mar 03) 

FRM-244 (Rev 2ISept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3q Thermometer #: GO diH20 Temperature (' C) 21 

Date: / o e 3 / - 0 3  
Date: I @/oa/& 

FRM-244 (c) (Rev 3lMar 03) 



SwRl - Div. 01, lnorganic Labs' Adjustable Volume Pipette Verification Log 

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

SwRl - Div. 01, lnorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 2IMar 03) 

FRM-244 (Rev 2lSept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Thermometer #:%. diH20 Temperature (" C) ,L 
I Eppendorf # I True Value (PI) 1 1" Reading (g) I 2nd Reading (g) I 3rd Reading (g) 

I I I 

Date: /O /3//03 

FRM-244 (c) (Rev 3lMar 03) 
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Balance Calibrations 



I 

I \ 

, Southwest Research Institute 
I 

Division 01 
BALANCE VERIFICATION LOG 

If balance is still out of limits, place a "DO NOT USE" sign on it and call (~5896) for service. 

Page# 9 

FRM-112 (Rev l/Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

If balance is still out of limits, place a "DO NOT USE" sign on itand call (~5896) for service. 

Page # 5 

FRM-112 (Rev 1Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

: 1 r r l  LAB #: SERIAL #: TOLERANCE: ( COMMENTS: 
34 28 1116031935 &0.0005 

Date Std Wt (g) Recorded Wt (g) Operator 
10-26 Q 3 2 -0000 ~-0070 Sd: 9 "f-S-w-a6 -I< 

11 -/&AT3 I 0/ 

Ifbalance is out of limits, clean the balance and re-calibrate using Class "S" M t s .  
I 

' Ifbalance is still out of limits, place a "DO NOT USE" sign on it and call (~5896) for service. i 
X 
I 
1 Page # 1 1 -  
i 

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



Do10 WATER SYSTEM NOTEBOOK 
METALS LAB # 0 1  026 

SOUTHWEST RESEARCH INSTITUTE 
SET PT.1 

READING QC LT. 

DATE INITIALS (M OHMS) Green=OK 

d~ 3h3 0 K .  I (iA / 

CALL FOR 

FRM- 196 Rev OIApr 01) 
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SURVEILLANCE REPORTS 
From Division 30 


