
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 030721-1 8,030722-12 
SRR: 24668,24678 
SDG: 230742 
CASE: CNWRA 
VTSR: July 21,22,2003 
PROJECT#: 06002.01.141 

FINAL REPORT 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Lab Name: Southwest Research Institute Client: Division 20 

Lab Code: SwRI Date Received: 07/21/03,07/22/03 

Matrix: Water Project No.: 06002.01 .I41 

SRR: 24668,24678 TO: 030721-1 8,030722-12 

Reporting Limit: 0.25mgIL 0.05mglL 0.010mg/L 0.25mglL 0.05rnglL 0.2mg/L 
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NaLiO.l-25 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

SRR: 24668,24678 

Client: Division 20 

Date Received: 07/21/03, 07/22/03 

Project No.: 06002.01. 141 

TO: 030721-1 8,030722-12 

Reporting Limit: 0.25 mg/L 0.05 mg/L 0.010 mg/L 0.25 mg/L 0.05 mg/L 0.2 mg/L 
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Southwest Research Institute 

SDG: 230742 
VTSR: 07/21/03 
CASE: CNWRA - JBROWN 

Laboratory Task Order 
TO #: 030721-18 Revision: 3 

SRR#'s: 24668 
Client(s): DIV 20 

Project(s): 06002.01 .I41 - 
Manager(s): DAMMANN, MIKE 
To PM: 08/21/03 
TO QA:. 09/01/03 
To Client: 09/02/03 

DIVISION 20 - CNWRA. Using 14-day TAT as preliminary, 30-day TAT as hard copy. Subject to 
change. PROJECT IS NUCLEAR SAFETY RELATED, 10 CFR 50, Part 21, APPENDIX B. Contact Senior QA 
Inspector Charlie Butcher (Ext. 5928, pager 271-5172) before starting ANY work. Analysis of 
Calcium, Sodium, Potassium, Silicon and Aluminum by ICP as per Div. 20 request. Points of 
contact are Jennifer Brown (Ext. 2193) or Paul Bertetti (Ext. 5228, fax 5184). Send final report ' 

to Paul Bertetti. Contact PM with any questions. 
UPDATED: Grouping task order with 030722-12 and also updating due dates. (dr07.22.03) 

REVISION 1: Per Jennifer Brown request, adding Lithium to the required list. Send all new 
reports to Paul Bertetti. Change due date to add time for additional request. (dr08.12.03) 

I Documents Related to this task order: 5738 I 

Test: DIL-DILUTION Holding: 28 days from CED 
Section: METALPREP 1 Prep, Dilution 

1230742 I I 1 hater 1 21 Jul 03 1 18 Aus 03 

230743 1 hater NaLi0.1-10 21 Jul 03 18 Aug 03 

230744 1 Water NaLiO.1-11 21 Jul 03 18 Aug 03 

230745 1 Water NaLiO.1-12 21 Jul 03 18 Aus 03 

230769 1 Water NaLiO. 1-C 21 Jul 03 18 Aug 03 

230770 1 Water NaLiO. 1-D 21 Jul 03 18 Aug 03 

230771 1 Water NaLiO. 1-E 21 Jul 03 18 Aug 03 

230772 1 Water NaLiO. 1-F 21 Jul 03 18 Aug 03 

230773 1 Water QA1 21 Jul 03 18 Aug 03 

230774 1 Water QA2 21 Jul 03 18 Aug 03 

Test: ICP-SWRI 
Section: METALS 

Holding: 180 days from CED 
1 ICP Analysis by SwRl Method (Ca, Na, K, Si, Al) - Lithium also needed. 

1230742 I 1 hater ba~i0.1-1 pagelof2 1 21 Jul. 03 1 17 & f l 8 / ~ ~ 1 2 0 0 ~  



Southwest Research Institute 

SDG: 230742 
VTSR: 07/21/03 
CASE: CNWRA - JBROWN 

Laboratory Task Order 
TO #: 030721-1 8 Revision: 3 

SRR#'s: 24668 
Client@): DIV 20 

Project(s): 06002.01 .I41 
Manager(s): DAMMANN, MIKE 
To PM: 08/21/03 
To QA: 09/01/03 
To Client: 09/02/03 

- - -  
Matrix - -- Customer ID CED I Method Date -1 
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ver 08/16/2003 
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Water 
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21 Jul 03 

21 Jul 03 
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17 Jan 04 
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Southwest Research Institute Laboratory Task Order 

SDG: 230742 
VTSR: 07/22/03 
CASE: CNWRA - JBROWN 

TO #: 030722-1 2 Revision: 1 

SRR #Is: 24678 
Client(s): DIV 20 

Project@): 06002.01 .I41 
Manaaerk): DAMMANN, MIKE 
To PM: 08?21/03 
To QA: 09/01 103 
TO Client: 09/02/03 O I  O O O 5 

-- - 

DIVISION 20 - CNWM. Using 14-day TAT as preliminary, 30-day TAT as hard copy. Subject to 
change. PROJECT IS NUCLEAR SAFETY RELATED, 10 CFR 50, Part 21, APPENDIX B. Contact Senior QA 
Inspector Charlie Butcher (Ext. 5928, pager 271-5172) before starting ANY work. Analysis of 
Calcium, Sodium, Potassium, Silicon and Aluminum by ICP as per Div. 20 request. Points of 
contact are Jennifer Brown (Ext. 2193) or Paul Bertetti (Ext. 5228, fax 5184). Send final report 
to Paul Bertetti. Contact PM with any questions. 
GROUPING with task order 030721-18. 
REVISION 1: Per Jennifer Brown request, adding Lithium to the required list. Send all new 
reports to Paul Bertetti. Change due date to add time for additional request. (dr08.12.03) 

I Documents Related to this task order: 5744 1 

Test: DIL-DILUTION Holding: 28 days from CED 
Section: METALPREP [ Prep, Dilution 

Test: ICP-SWRI 
Section: METALS 

230868 

230869 

230870 

Holding: 180 days from CED 
[ ICP Analysis by SwRl Method -Also Lithium 

1 

1 

1 
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230870 

ver 0811 612003 

Water 

Water 

Water 

1 

1 

1 

NaLiO.1-lb 

NaLiO.1-2b 

NaLiO.1-4b 

Water 

Water 

Water 

22 Jul. 03 

22 Jul 03 

22 Jul 03 

19 Aug 03 

19 Aug 03 

19 Aug 03 

NaLiO.1-lb 

NaLiO. 1-2b 

paLiO.1-4b 

22 Jul 03 

22 Jul 03 

22 ~ u l '  03 
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18 Jan 04 

18 Jan 04 
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PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS WITHIN THE 

DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

1.0 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 lnstitute (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. 

2.0 SCOPE 

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

3.0 REFERENCES 

3.1 SwRI Quality System Manual - 2000 

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

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

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

4.0 APPLICABLE SECTIONS OF 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. lnstitute 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 lndoctrination and training of personnel shall be conducted in accordance with SOP-01-18.1, 
Qualification and Training. 

Southwest Research lnstitute 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 77aining. 

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 lnstitute 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 

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 
shalt be considered "commercial grade". 

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

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

Receipt inspection of chemical reagents, standards, and test items for use on nuclear 
safety-related projects shall be performed by department personnel and documented on the 
SwRl Receipt Traveler or FRM-109, Item Receipt 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. 

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

(a) Damage was not sustained during shipment; 

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

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

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

(a) Chemical name; 

(b) Chemical grade; 

(c) 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 TAP41 -0407-001, Sample Receipt and Login, and TAP41 - 
0407-035, Sample/Extract 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 

(f) Sample retention date, when applicable. 

4.7.1 1 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-01-8.1, 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 .I, Control of 
Measuring and Test Equipment. 

4.9.4 Controls for identification, segregation, reporting, and resolution of nonconforming items and 
conditions shall be as specified in SOP-01 -1 3.1, Nonconformance Reporting. 

4.10 Handling, Storage, Packaging, Preservation, and Delivery 

4.10.1 Controls for handling, storage, packaging, preservation, and delivery of items are identified 
in SOP41 -1 5.1, Handling, Storage, Packaging, Preservation, and Delivery of Items. 

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

4.1 1 Quality Assurance Records 

4.1 1.1 Quality assurance records shall furnish documentary evidence that items or activities meet 
specified quality requirements. Documents that ensure this evidence include TAP41 4407- 
014, Inventory of Case File Purges, and SOP41 -1 6.1, 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. 

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

4.1 1.4 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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4.1 1.5 In order to satisfy duplicate storage requirements, one copy of the QA record shall 
maintained by the Project Manager in Building 70 and a separate copy shall be maintained 
in the Division Quality Assurance Archives in Building 201. Storage requirements shall be 
as stated in SOP-01-16.1, Storage and Maintenance of Quality Records, to ensure 
protection against the risk of damage or destruction. 

4.12 10 CFR, Part 21 

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. 

4.1 3 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-CWAN 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. - 

Southwest Research lnstitute Proprietary 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 030721-18,030722-12 . 

SRR: 24668,24678 
SDG: 230742 
CASE: CNWRA 
VTSR: July 21,22,2003 
PROJECT#: 06002.01 .I41 

Chain of CustodyILogin Paperwork 



Jand%( f 5 r ~ ~ d r \  SAMPLE LISTICHAIN OF CUSTODY 
E ,  Southwest Research Institute 
2 3 
gs ~flw,!A-A;, j  ?a Chemistry and Chemical Engineering Division 

6220 Culebra Road 

Requested Turnaround: 
2 Weeks 
3 Weeks 

2 Other: 
.- 
6 San Antonio, Texas 78238-51 66 

Client Purchase Orderlother ID Sitelzone ID SwRl Contact I u;k 
REMARKS 

Analyses Requestc 

Preservation I 
a = HCI to pH <2 
b = HN03 to pH <2 
c = H2S0.4 to pH <2 
d = NaOH to pH >12 
e = Cool (40CiZ•‹C) 

Sample ID 

I I I I I I 

ER - Equipment Rinsate 
ES - Environmental Sample Received bv (PrinWSianature) 

Date Time 

Time 

Time 

A - Air 
B - Biota 
D - Dust 
E - EmissionIStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED -Sediment 
T - Tissue 
W -Water 

Date 
I 

. ~ I FB - Field Blank 
., 

FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB -Trip Blank 

Date 

Date Time 

WP -Wipe I 

Temp: 2ZGc I Therm #: (9'27 
Comments: Relinquished by (PrinWSignature) Date Time 

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



SAMPLE LISTICHAIN OF CUSTODY Requested Turnaround: 
2 Weeks 

2 3 Weeks 
D Other: 

Southwest Research Institute 
Chemistry and Chemical Engineering Division 

6220 Culebra Road 
San Antonio, Texas 78238-51 66 

Client Purchase Orderlother ID Sitelzone ID SwRl Contact 

nalyses Requested 

I Preservation 
a = HCI to pH <2 
b = HNOS to pH <2 
C = HzS04 to pH <2 
d = NaOH to pH >12  cool (4OCk2OC) 
f Other (specify) no Sample ID 

N a l iO  ,\ 

Relinquished by (PrinffSignature) 
A - Air 
B - Biota 
D - Dust 
E - EmissionIStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W -Water 
WP -Wipe 
Temp: zz•‹C 
Comments: 

5'5b / ( 45 

ER - ~ a u i ~ m e n t  Rinsate . . 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

I I 
Relinquished by (PrinWSignature) Date Time 

Received by (PrinWSignature) Date Time 

Relinquished by (PrinVSignature) Date Time 

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



SAMPLE LISTICHAIN OF CUSTODY Requested Turnaround: 
@ 2 Weeks 
U 3 Weeks 
2 Other: 

Southwest Research Institute 
Chemistly and Chemical Engineering Division 

6220 Culebra Road 
San Antonio, Texas 78238-51 66 

Client Purchase Orderlother ID Sitelzone ID 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 (4"CQ•‹C) 
f i  Other (specify 
br/ 9.29 

Y- siz 
-2- 

2 
2 
Y 

Relinaui 
I I I 

led by (PrinVSignature) 
c 

pes: . . 
A - Air 
B - Biota 
D - Dust 
E - Emission/Stack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED -Sediment 
T - Tissue 
W -Water 

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

Relinquished by (PrinVSignature) Date Time 

Received by (PrinVSignature) Date Time 

WP -Wipe 
Temp: 32•‹C 
Comments: 

I I 

Relinquished by (PrinVSignature) Date I Time 

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



SAMPLE LISTICHAIN OF CUSTODY 
Southwest Research Institute 

Chemistty and Chemical Engineering Division 
6220 Culebra Road 

Requested Turnaround: 
2 Weeks 
3 Weeks 

!A Other: 
San Antonio, Texas 78238-5166 

Client Purchase Orderlother ID Sitelzone ID SwRl Contact 

Preservation 
a = HCI to pH <2 
b = HN03 to pH <2 
c = H2S04 to pH <2 
d = NaOH to pH >12 

Matrix Types: 
A - Air 
B - Biota 
D - Dust 
E - EmissiodStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED -Sediment 
T - Tissue 
W -Water 

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

Relinquished by (Prinffsignature) 

Received by (PrinffSignature) 

WP -Wipe 
Temp: .'zz. 0 6 C 
Comments: 

Therm #: f3Z7 
Relinquished by (PrinWSignature) 

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



& .- 
" l o ,  I I I 

Matrix Types: 
A - Air 
B - Biota 
D - Dust 
E - EmissionIStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED -Sediment 
T - Tissue 
W -Water 
WP -Wipe 
Temp: ZxeC 
Comments: 

I I 

Sample Types: 
D - Duplicate 
ER - Equipment Rinsate 
ES - ~nvironmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

0G 
A, 

Therm #: 1- 

SAMPLE LISTICHAIN OF CUSTODY Requested Turnaround: 
Southwest Research Institute 2 Weeks 

Chemistry and Chemical Engineering Division 2 3 Weeks 
6220 Culebra Road 2 Other: 

San Antonio, Texas 78238-51 66 
Client Purchase Orderlother ID Sitelzone ID SwRl Contact 

2 Relinquished by (F I I I I I I 
WnWSignature) 

Received by (PrinWSignature) 

Relinquished by (PrinWSignature) 

Received by (PrinWSignature) 

Relinquished by (PrinWSignature) 

preservation 
a = HCI to pH <2 
b = HN03 to pH <2 
c = H2S04 to pH <2 
d = NaOH to pH >12 

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



Southwest Research Institute 

LOG-IN CHECKLIST 
Sample Receipt Report No.: 24668 

m v i o u s  PM information I Yes LA - IN0 u 

FRM-012 (Rev 2IMay 03) 

Delivery documentation (*) = (Tape on 8 ?4 x 1 1 white paper) Yes 
Hand carried 
Correspondence 
Custody seals* 
Chain-of-custody1Traffic report 
Sample tags* (Confirm with container information before removal) 

Yes El 
Yes 
Yes 
Yes El 
Yes - 

No 0 
No IXI 
No €XI 
No 0 

, N o  €XI 



SAMPLE LOG-IN SHEET 010021 

~ a b  Name 

CNWRA 
-- - - - - .- - -- 

Remarks ocsoz . ol - G W  Remarks 
Cond~ t~on  of Sample 

Sh~pment. etc 1 EPA Sample # Sample Tag# Ass~gned Lab # 
1 

j~one 230742 Intact 

1 

Custody Seal@) 

-- - -- - - - - - - - - 

F l 0 .  1-10 l~one 1230743 Intact 
I I Custody Seal Nos. 

Intact 

,230745 Intact Chain-of Custody Records 

7 -  

1230746 Intact Traffic Reports 
or Packing Lists 
Airbill 1230747- Intact 

HAND DELIVERED 

Intact 

- / ~ n e  - 
230750 Intact 

I 1 

Sample Tags 

/NaL101-18 /None 1230751 Intact 

Custody 

a / , r o k e n * /  
Leaking 

22.0C 

Sample Tag Numbers 

Sample Condition '230753 Intact 

Cooler Temperature 
230754 Intact 

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

- 

NaLiO .1-2 1 ione 1230755 Intact 

N o n e  NaLiO.l-22 1 1230756 I - intact 

Date Received at Lab 

Intact 
Time Received 

230759 Intact 

NaLiO. 1-3 t Intact Sample Transfer 

/Fraction Fraction ~aEi0.1-4 

Intact 

Intact 

-- 

Intact 

t None j230761 - Intact 

* Contact SMO and attach record of resolution 

FORM DC- 1 0LM04.2 



SAMPLE LOG-IN SHEET 

1 

Page 2 of 2 

Log-in Date 
07/21/2003 

Lab Name 
Southwest Research Institute 

--- 

Rece~ved By (Prmt Name) 

KHALED EDR_I_S_I 
Rece~ved By (S~gnature) h- a - -- 

--/Sample Dellvery Group No SAS Number 

9 / 9 4  
Remarks 

Cond~t~on of Sample 
Sh~pment, etc 

Corresponding 

- 1 
I EPA Sample # I SampleTag# Assgned Lab # 

Custody Seal(s) 
Intact 

Intact 
Custody Seal Nos. 

,IF;- NaLiO. 1-A Intact 

-K NaLiO. 1-B Chain-of Custody Records 

Traftic Reports 
or Packing Lists 
Airbill 

Intact 

NaLiO. 1-D Intact 

Intact 
HAND DELIVERED 

Intact 

present- 

Custody 

22. OC 

Sample Tags 

Sample Tag Numbers 

Intact 

Intact 

Sample Condition 

Cooler Temperature 

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

Date Received at Lab 

Time Received 

Sample Transfer 

- 
* Contact SMO and attach record of resolution 



Southwest Research Institute 

LOG-IN CHECKLIST 
Sample Receipt Report No.: 24678 

FRM-012 (Rev 2IMay 03) 



SAMPLE LOG-IN SHEET 
010024 

-- 

Lab Name ~ Southwest Research Institute -- -. - -- - . 

I ~ e c g G d ~ y  (Prmt Name) 

Page 1 of 1 

 log-~n Date 

I KHALED EDRISI - 

~ e c e w e d  By (Signature) /d- - 
EAS Number 

CNWRA 
Remarks 06862: 2 1-1 v-- ~ e m & k s  

Cond~t~on of Sample 
Sh~pment, etc 

EPA Sample # Sample Tag # Ass~gned Lab # 

UaLiO.1-lb None Intact 
Custody Seal(s) 

Custody Seal Nos. 
-- 

None UaL10.1-4b Intact 

Chain-of Custody Records 

Traffic Reports 
or Packing Lists 
Airbill 

Airbill No. HAND DELIVERED 

Sample Tags 

Sample Tag Numbers 
? i ~ E ~ d q C h a i n  of 
Custody 

@/Broken* eaking / Sample Condition 

Cooler Temperature 

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

Date Received at Lab 

Time Received 

-- 

Sample Transfer 

" . : - - -  -. -. 

* Contact SMO and attach record of resolut~on 

FORM DC- 1 0LM04.2 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 030721-18,030722-12 
SRR: 24668,24678 
SDG: 230742 
CASE: CNWRA 
VTSR: July 21,22,2003 
PROJECT#: 06002.01.141 

Copies of Login Book 



Sample Login Book 
Jul21,2003 

SwRl Login Area 
Division 1 

Sample Receipt: 24667 Project: 05371 .I 7.004 Client: BECHTEL JACOBS C 
VTSR Date: Jul 21, 2003 VTSR Time: 08:30:00 Manager: SHANNON, KEVIN 

Sample Receipt: 24668 
VTSR Date: Jul 21, 2003 

System ID I Customer Sample ID 

Project: 06002.01 .I41 
VTSR Time: 11 :I 0:00 

Matrix 

Client: DIV 20 
Manager: DAMMANN, MIKE 

I 

230742 1 NaLiO.1-I I Water 

System ID I Customer Sample ID Matrix 

230745 1 NaLiO.1-12 I Water 

230743 

230744 

230746 1 NaLiO.1-13 I Water 

230747 1 NaLiO.1-14 I Water 

NaLiO.l-10 

NaLiO. 1-1 I 

Water 

Water 

230748 

230749 

230750 

230751 

NaLiO. 1-1 5 

NaLiO.1-16 

230752 

230753 

Water 

Water 

NaLiO.1-17 

NaLiO.1-18 

230754 

230755 

230758 1 NaLiO.l-24 I Water 

Water 

Water 

NaLiO.1-19 

NaLiO.1-2 

230756 

230757 

Water 

Water 

NaLiO.l-20 

NaLiO.1-21 

Water 

Water 

NaLiO.l-22 

NaLiO.l-23 

230759 

230760 

Water 

Water 

230761 

230762 

Page Number: 4774 (section 3 of 4) 

NaLiO.l-25 

NaLiO.1-3 

230763 

Version (0811612003) 

Water 

Water 

NaLiO.1-4 

NaLiO. 1-5 

Printed: Sep 9 2003 1 : I  3PM 

Water 

Water 

NaLiO. 1-6 Water 

230764 I NaLiO.1-7 Water 



Sample Login Book 
Jul21,2003 

SwRl Login Area 
Division 1 

Sample Receipt: 24668 Project: 06002.01 .I41 Client: DIV 20 
VTSR Date: Jul 21, 2003 VTSR Time: 1 1 :I 0:00 Manager: DAMMANN, .MIKE 

230765 1 NaLiO.1-8 I Water 

System ID I Customer Sample ID 

230766 1 NaLiO.1-9 I Water 

Matrix 

230767 

230768 

230771 1 NaLiO.1-E I Water 

230769 

230770 

230772 1 NaLiO.1-F I Water 

NaLiO.1-A 

NaLiO.1-B 

230773 1 QAI I Water 

Water 

Water 

NaLiO.1-C 

NaLiO.1-D 

Water 

Water 

I VTSR Date: Jul 21, 2003 VTSR Time: 16:20:00 Manager: QUARDERER, SHRADDHA 

230774 I QA2 Water 

1 230775 1 Test 0 I Filter 

System ID I Customer Sample ID 

1 230776 1 Test 0 I Puf 

Matrix 

1 230777 1 Test 11 I Filter 
I I I 230778 I Test 11 Puf 

230779 

230780 

Sample Receipt: 24669 Project: 06951 .01.001 Client: DlV 03 

- 
- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

230781 

230782 

1 230783 1 Test I 4  I ~ i l t e r  

Test I 2  

Test I 2  

1 230784 1 Test I 4  1 Puf 

Fil fer 

Puf 

Test I 3  

Test I 3  

1 230785 1 Test 6 I ~ i l t e r  

Filter 

Puf 

1 230786 1 Test 6 I Puf 

1 230787 1 Test 7 I Filter 

1 230788 1 Test 7 I Puf 

1 230789 1 Test 8 I Filter 

Number of samples for today: 103 Number of Containers for today: 107 . 

I 

Version (0811 612003) Printed: Sep 9 2003 1 : I  3PM 

230790 I Test 8 

Page Number: 4774 (section 4 of 4) 

Puf 



Sample Login Book 
Jul22,2003 

SwRl Login Area 
Division 1 

Sample Receipt: 24677 Project: 01 .01608.20X Client: ALLIED SIGNAL 
VTSR Date: Jul 22, 2003 VTSR Time: 09:55:00 Manager: SUN, GANG 

System ID I Customer Sample ID 

Sample Receipt: 24678 
VTSR Date: Jul 22, 2003 

Matrix 

I 

Project: 06002.01 .I41 
VTSR Time: 11 :15:00 

230867 

Client: DIV 20 
Manager: DAMMANN, -MIKE 

I 0307171406 

1 230868 1 NaLiO.1-lb I Water I 

Water 

System ID I Customer Sample ID 

1 230869 1 NaLiO.1-2b I Water I 

Matrix I 

Sample Receipt: 24679 
VTSR Date: Jul 22, 2003 

I 

Project: 05774.01.001 
VTSR Time: l6:OO:OO 

230870 1 NaLiO.1-4b 

Client: Colorado State U 
Manager: CAMANN, DAVID 

Water 

System ID I Customer Sample ID Matrix 

I 

1 230871 1 F-10170-A-1 I HVS3 Dust 

1 230872 1 F-10170-B-1 I Dust 

230873 F-10170-W-1 Wipe 

230874 F-10170-WB-1 Wipe 

1 230875 1 F-10170-Y-1 1 Soil 
I I I 230876 I F-10806-A-1 I HVS3 Dust 

1 230877 1 F-10806-B-1 I Dust 

1 230878 1 F-10806-W-1 I Wipe 

1 230879 1 F-10806-WB-1 I wipe 

1 230880 1 F-10806-Y-1 I Soil 

1 230881 1 F-10807-A-1 I HVS3 bust 

1 230882 1 F-10807-B-1 I Dust 

1 230883 1 F-10807-W-1 I wipe 

230884 F-I 0807-WB-1 Wipe 

230885 F-I 0807-Y-1 Soil 

230886 F-10808-A-1 HVS3 Dust 

230887 F-10808-C-1 Dust 

Page Number: 4775 (section 4 of 5) Version (0811612003) Printed: Sep 9 2003 1 :14PM 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 030721-18,030722-12 
SRR: 24668,24678 
SDG: 230742 
CASE: CNWRA 
VTSR: July 21,22,2003 
PROJECT#: 06002.01.141 

RAW DATA 



Trace Metals Reagent Logbook 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO;:TE.XAS 78228 

I Reagent I.D.: / Preparation Description: I Prep Date: I Exp Date: I Initials: I 

FRM-304 (Rev OIMay 02) 



Trace Metals Reagent Logbook 
010029 

SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK I PAGE: 22 D26 

FRM-304 (Rev OIMay 02) 

Initials; Exp Date: Prep Date: 

-7/2z/f 
Reagent I.D.: 

(2@-02-0&4' 

I I 
~d 9 &I./ U. /2.!rm/. U 

Preparation Description: 

I hJ A P,I * K I . ! ~  
~qcdh!,, I 



Trace Metals Reagent Logbook o ~ m o  
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK I PAGE: 32 028 

Reagent I.D.: I Preparation Description: ( Prep Date: ( Exp Date: ( Initials: . 

FRM-304 (Rev O/May 02) 



SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA TRACE ICP DAILY LOG 

ANALYST DATE 7 -31-03 

As 189.042 Profile Line As Intensity: 4 51. q S S  / 

PEAK POSITION -. 069 5 5  b 
VERNIER POSITION 2 & 
AUTOSAMPLER Yes k No 

QC PREP DATE: 
CCV/ICV( 0 J G 3 0 

COMMENTS FILE CLIENT TO# , PROJECT NO. METHOD 
0 3 b t  - 

f lw-3)  v 3 ~ ~ 2 4  ~ i v z 3  0 i~+'%-\$ 0b647.61. \4 \  sd l 3 \  d#%F/I 
RU?S\ DA; \ y Z S  0 ; ~  2.0 . 06002 . 0 ( . 4 4 . ~  54  132 1 

COMMENTS: 

MAINTENANCE: 

REVIEWED BY: 

FRM-222 (Rev 1IApr 03) 
Page 1 of 2 



BOOW PAGE 66 G f j Q  

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA - 2 TRACE ICP DAILY LOG 

ANALYST 2 d L -  
As 189.042 Profile Line 

PEAK POSITION- . o ~ z % (  
VERNIER POSITION 352  

, QC PREP DATE: 

CCVIICV~ o-z&SO 

DATE 9-4-3 

As Intensity: 531\ 2F1 

COMMENTS: 

MAINTENANCE: 

REVIEWED BY: 

FRM-223 (Rev 1IApr 03) 
Page 1 of 2 



SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

San Antonio. Texas 78228 

SPECTRO ICP DAILY LOG 

ANALYST s 
POWER: 1 2 4  

PROPOSED 

*+ 
DATE 7 -3\-* 

FLOWS: 
Aux 3 
Coolant 60 
Mass Flow Controller / SL 

COMMENTS: 

OTHER: I Cleaned Torch: YES 
Changed Pump Tubmg: YES 
Cleaned Opt~cs: YES 
Polished Op t r~ :  YES 

FRM-285 (Rev 1IApr 03) 
Page I of 2 



BOOK/ PAGE 18 028 

SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

San Antonio, Texas 78228 

SPECTRO ICP DAILY LOG 

ANALYST s DATE 6 - 1  -'33 

FLOWS: 
Aux 35 
Coolant A\ 
Mass Flow Controller /DCZ 

COMMENTS: 

~AINTENANCE: 
OTHER: I 

Cleaned Torch: YES 
Changed Pump Tubmg: k YES 
Cleaned Opt~cs: YES 
Polished Optics: YES 

B 
REVIEWED BY: DATE: 912103 

FRM-285 (Rev 1 JApr 03) 
Page 1 of 2 



BOOW PAGE 18 029 

SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

San Antonio. Texas 78228 

SPECTRO ICP DAILY LOG 

ANALYST .> DATE 6-5 -05  

POWER: )- FLOWS: 
Aux 37 
Coolant 66 
Mass FIOW Controller_lnS 3 

QC PREP DATE: 1 

MAINTENANCE: 
OTHER: 

YES 

1 
REVIEWED BY: DATE: q 1'2-1 03 

FRM-285 (Rev 1lApr 03) 
Page 1 of 2 



BOOW PAGE 18 032 

SOUTHWEST RESEARCH INSTITUTE - - -  

6220 Culebra Rd 
San Antonio, Texas 78228 

SPECTRO ICP DAILY LOG 

ANALYST s 
POWER: -0 FLOWS: 

Aux bL 
Coolant -0 
Mass Flow Controller lb 

COMMENTS: 

MAINTENANCE: 
OTHER: 7 

Cleaned Torch: YES 
Changed Pump Tubmg: YES .- 
Cleaned Ophcs: YES 
Polished 0pk-s: YES 

I, I 
REVIEWED BY: DATE: q /%la 

FRM-285 (Rev l1Apr 03) 
Page 1 of 2 



ICP Calibration Blank/lCBlCCB Solution 

ID: BLK- 

Date Prepared: 6 -6 -03 Prepared By: 

.) Make up as needed in 1000ml volumetric flask. 

Added d 10 ml HN03 INORG #: &?k 010037 
50 ml HCL INORG #: &?* Added 

Added n/ 1000ul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: /0 - 1 4 3  INORG #: 36 8 3 

ICP Calibration BlanWICBICCB Solution 

ID: BLK- o36-al 
Date Prepared: I - \  -33 Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 2/ 10 ml HN03 INORG #: b4? 

J 50 ml HCL INORG #: 4- Added 1% 
J lOOOul of lOOOOppm Sc (INORG. VENT. ) EXP. Date: 10-1*5 INORG #: 36g 5 Added 

ICP Calibration BlanWlCBICCB Solution 

ID: BLK- 03Ga 

Date Prepared: 3 - 30 - - Prepared By: 

Make up as needed in 1 0 0 ~ m l  volumetric flask. 

10 ml HN03 INORG #: 4 lW Added 

50 ml HCL INORG #: btl Added 6 0  
Added 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: - 1  - 3 INORG #: 36% 3 

ICP Calibration BlanWICBICCB Solution 

ID: BLK- o 3 H i )  

Date prepared${ [ 3 / 0  3 Prepared By: 

Make up as needed in 1000ml volumetric flask. 

L 
Added 10 ml HN03 INORG #: 4 144 
Added b' 50 ml HCL INORG #: 4 i s/5 
Added b 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 16-/ -05 INORG #: 36 $4 5 

FRM-296 
(Rev O/May 02) 



ICP ICVICCV SOLUTION 

010038 
CCV- 03G3O 

Date Prepared: ? -3J-03 

~ ~ 0 3  INORG #: 4 I 6%' HCI INORG #: 1 &0 

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

Expiration Date: 3 - 15 - 03 

FRM-297 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 

Date Prepared: & - 26 -3 Prepared By: 

HN03 INORG #: 4 1 $ b HCI INORG #: 4 \ 6Cd 

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

Element Std Conc Amt added Check Source lnorg # Stock Conc Exp Date 
(ppm) ( P P ~ )  

Expiration Date: q - i5- -03 

FRM-297 
(Rev OIMay 02) 



ICP Calibration Standar 

Date Prepared: '3 -%-03 Prepared By: 
010040 .--- 

HN03 INORG #: l t l6k HCI INORG #: 4 153 
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI. 

Expiration Dates: 
STDI: b - \ - ~ ? >  STD4: 

STD2: STD5: 

STD3: STD6: 

FRM-299 
(Rev OIMay 02) 



ICP Calibration Standards 

Date Prepared: 6 - 23 -435 Prepared By: fJlm41 

HN03 INORG #: b?(, HCI INORG #: b*L 
Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

Prepared 

Expiration Dates: 
STDI : 

STDP: r 0- 

STD3: 

FRM-299 
(Rev OIMay 02) 



ICP Calibration Standards 010042 
Date Prepared: Prepared By: / 

HN03 INORG #: b? 6 HCI INORG #: 

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

Prepared 

Expiration Dates: 
STDI : STD4: 

STD2: STD5: 

STD3: x - ~ - ~ ~  STD6: % - \ -03 

FRM-299 
(Rev OIMay 02) 



ICP Calibration Standards 

Date Prepared: 7 -1 43 Prepared By: 3 010043 

H N O ~  INORG #: Oro4% HCI INORG #: 4 1 56 

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

Prepared 

Expiration Dates: 
STDI : 

FRM-299 
(Rev OIMay 02) 



ICP Calibration Standards 

Date Prepared: %- 4 -03 Prepared By: 010044 
H N O ~  INORG #: 4 I 6d HCI INORG #: 4-1 b \ 

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

Prepared 

Expiration Dates: 
STD1: 4.1-03 STD4: ola 

Standard 
Name 

FRM-299 
(Rev O/May 02) 

Element INORG # Std Conc 
(PPm) 

Check Added 
ml 

Source Stock Conc 
(ppm) 

Exp Date 



s~L~THWEST RESEARCH INSTITUTE 
$,N AN~QNIO, TEXAS 78228 BOOK I PAGE: 54 1 2 9  

PREPARED BY: DATE: 7' 3 I d 3  

DATE: 3'\'03 
DISPOSAL INT/DATE/LOC: 

- FRM-191 (Rev 2lMar 03) 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO; TEXAS 78228 BOOKIPAGE: 54 130 

CLIENT(S): D\d 5-0 
TASK ORDER(S): 03 137 3-1 -1 B/ 038 7 2 2  - 11 SDG(S): 6 3  0 q-3 
PROJECT NO(S): 02.0). 1 9  
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  OA-3020A 7760A 7740A-HCI04H2S04 Sb 

~ G ~ ? T Z C Q -  Microwave-Fusion T e f l o n R o c k O T H E R  
2/ - MATRIX: W a t e r S o i l B i o t a S o l i d L i q u i d T C L P  E x t O T H E R  i 

INSTRUMENT: GFAA-ICP \/ I C P - M S I C F L A A - H Y D R I D E O T H E R  (S&V 0) 

ACID INORG #: HNO# k F  HCI# H2SO4# HCIO~# HF# 

INTERNAL STD: Sc @ 10 P P M B ~  @ 10 PPM-SOURCE: \ d INORG# 415-1 EXP: 7b4 AMT: s(,vL 
OvenIHotplate ID Temperature ("C) / 





TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK I PAGE: 54 n-2 
CLIENT(S): 1 ~/JG' 010048 
TASK  ORDER^): O = ~ I  - /$I 03@22- I a SDG(S): J 3 0 7 
PROJECT NO(S): bcoooa,dij 141 
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 OA-3020A-7760A-7740A-HCI04H2S04 Sb 

M i c r o w a v e ~ F u s i o n T e f I o n R o c k ~ O T H E R  fiG 0~0-6 
MATRIX: ~ a t e r ~ ~ o i l - B i o t a - ~ o l i d _ l i q u i d ~ ~ ~ ~  Ext-OTHER 

INSTRUMENT: GFM-ICP J ICP-MSIC  FLAA-HYDRIDEOTHER 

ACID INORG #: HNO& 4 4 HCI# %E H2S04# 

INTERNAL STD: Sc @ 10 PPM JBe @ 10 P P M S O U R C E :  

-0venlHotplate ID: Temperature ('C): 

PREPARED BY: 

REVIEWED BY: 

DISPOSAL INTI 
FRM-191 (Rev 21Mar 03) 



REVIEWED BY. 

DISPOSAL INTIDATULOC: 

FRM-191 (Rev 21Mar 03) 



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

- 

cLiENT(s): ~ I U  20 
TASK ORDER(S): 0307di - )8 /0?307$2 - /A SDG(S): ~ 3 3 ~  7 $2 

- 
PROJECT NO(S): 

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 I O ~ H 2 S 0 4  Sb 
MicrowaveFusion TeflonRock-OTHER Ad; @ t c a ~ S  

MATRIX: ~ a t e r ~ o ~ ~ i o t a - ~ o l i d - ~ i ~ u i d - ~ c ~ ~  Ext-OTHER \ 

INSTRUMENT: GF-ICP~ICP-MS--IC-FLM-HYDRIDEOTHER ( s ~ = & v )  
ACID INORG #: HN03# & HCl l  H2S04# 

, 
HCIO4# 

INTERNAL STD: Sc @ 10 PPM_yLBe @ 10 P P M S O U R C E :  I J INORG# 41 5-1 EXP : A T :  3% 
OvenIHotplate ID: Temperature ("C): 7 



PREPARED BY: DATE: S-Yh3 3 
REVIEWED  BY.^ C . f i u  , 

C 

DATE 814 [i* 
DISPOSAL INTIDATEILOC: 

- 
FRM-191 (Rev 2/Mar 03) 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST-RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK I PAGE: 54 1 3 8  

CLIENT(S): D v n /  
TASKORDER(S): 0 . 3 ~ 7 ~ ~ 1 ? 1 0 3 0 7 3 2 - ) &  SDG(S): 2 3 0 7 4 2  010032 
PROJECT NO(S): ohma, 6lO1l4/ 
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  OA-3020A-7760A 7740A-HCI04-H2S04 Sb 

Microwave-Fusion TeflonRock-OTHER & 5-m- 
J -  MATRIX: Water-Soil-Biota-Solid-Liquid-TCLP Ext-OTHER 

INSTRUMENT: GFAA-ICP~ICP-MS-IC FLAA-HYDRIDEOTHER 

ACID INORG #: HN03# % $ HCI# % H2S04# HCIO~# H F# 

INTERNAL STD: Sc @ 10 P P M d B e  @ 10 PPM-SOURCE: 1 d INORG# 41 51 EXP: ?/c J AMT: T0dL 
OvenIHotplate ID: Temperature ("C): -/ 

DISPOSAL INTlDATE/LOC: 
FRM-191 (Rev 21Mar 03) 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWES'I: RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK I PAGE:, 54 1 4 1  

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 0 4 H 2 S 0 4  Sb 
/o- 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  ER 

MATRIX: ~ater&oil-~iota_~olid-~i~uid-~c~P Ext-OTHER 

INSTRUMENT: GFAA_ICP^/~CP-MSIC- FLAA-HYDRIDE-OTHER f w )  
ACID INORG #: HN03# %'-# HCl# H2s04# 

- 
HC104# 

INTERNAL STD: SC Q 10 P P M ~ ~  @ 10 PPM-SOURCE: I/ INORG# q / 5  1 EXP. - 
OvenlHotplate ID: Temperature (OC): / 

, 
SAMPLE IDENTIFICATION pH WT (g) I.V. (mL) F.V. (mL) 

f b d -  f l 05d I  5 5- 
ccs cc3- tjos.C3/ * 5 
630773 5?Qd. 

PREPARED BY: 

DATE: 4 - 5  -03 
DISPOSAL INTIDATEILOC: 

FRM-191 (Rev 2/Mar 03) 



- - - -- - - -- - .. 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK/ PAGE: 54  17 2 

A. A 

u r n *  
CLIENT(S): &h ao 
TASKORDER(S): 0=507~- / t i /0307a3- /a  SDG(S): a30742 
PROJECT NO(S): i9[dQoa. 01,' i U I  
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  OA-3020A-7760A-7740A-HC10qH2S04 Sb 

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  ds I l-&,' od 5 

MATRIX: ~ a t e r ~ ~ o i l ~ i o t a ~ o l i d ~ i ~ u i d - T C L P  E x t O T H E R  

INSTRUMENT: GF-ICP ~ C P - M S I C F L A A - H Y D R I D E O T H E R  

ACID INORG #: HNOa# J C HCI# '% # H2S04# HC104# H F# 
INTERNAL STD: Sc @ 10 P P M d B e  @ 10 P P M - S O U R C E : ~ R G #  4 j 5-1 EXP: 7 / / ~ q  AMT: 5-0~L 
OvenIHotplate ID: / Temperature ("C): 

PREPARED BY: 

REVIEWED BY: DATE: 'a-&-03 
DISPOSAL INTIDATEILOC: 

FRM-191 (Rev 2lMar 03) 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCKINSTITUTE .&., 

SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 54 173 

CLIENT(S): 3 0  
TASKORDER(S): 8 3 0 7 3 1 - 1 9  / 0 2 0 7 3 ? - / 2  SDG(S): 2307#2 

nf-BBCr 

PROJECT No(s): o 6 00 a. I/. / q /  
M E T H ~ ~ : ~ ~ O ~ A ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ A ~ ~ ~ ~ O A ~ H C I O ~ ~ H ~ S ~ ~  Sb 
~ i ~ ~ ~ ~ ~ v e - F u s i o n - T e f I ~ n ~ R o c k ~ O T H E R  I 1 ' J r  

MATRIX: water-boil- iota-solid L i q u i L T C L P  EX~-~THER 
I ' 

INSTRUMENT: G F A A _ I C P - / I C P - M S ~ ? ~ ? ? ~ - H Y D R I ~ T H E R  

ACID INORG #: HNOS#-HCI# & H 8 0 4 #  HCIOA# H F# 
INTERNAL STD: Sc @ 10 P P M d e  @ 10 PPM-SOURCE: I 1 /  INORG# 4/51 EXP: AMT: c i N C  
OvenIHotplate ID: Temperature ("C)' 7 

- 

PREPARED BY: 

REVIEWED BY: DATE: q -  2 6 - 0 3  
DISPOSAL INT/DATE/LOC: 

FRM-191 (Rev 21Mar 03) 



Div PO 
to#030.721-18 and 030722-1 2 
O6OO2.Ol .I41 



Div 20 
to#O3072I -1 8 and 030722-1 2 
O6OO2.Ol .I41 

llsystem id Jelem lresult lqual lunits Jrl Jtv 1 rec I lug/ml ainstr Idf J rl ( mg/L 1 date 1 time 



Div 20 
to#O3072I -1 8 and 030722-1 2 
06002.01 .I41 



Div 20 
to#O3072I -1 8 and 030722-1 2 
06002.01 .I41 



Div 20 
to#030721-18 and 030722-1 2 
06002.01 .I41 



Div 20 
to#O3072I -1 8 and 030722-1 2 
06002.01 .I41 



/ 
Div 20 
to#O3072I -1 8 and 030722-1 2 
06002.01 .I41 

[[system id lelem lresult lqual lunits Irl I tv 1 rec I 1 uglml @instr Idf I rl I mg/L Idate 1 time 



Div 20 
to#O3O72I-l8 and O30722-I2 
06002.01 .I41 



- L C  7 ANALYSIS 

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

INSTRUMENT: 5 qw FILENAME: 0307 3 1 

INSTRUMENT DL: 



EVOLUTION by Micro-Active Australia Pty Ltd 12:22:38 PM July 31, 2003 

Keep last result visible enabled ... 
Starting run . . . 
Creating high priority queue entries ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.00B0 Volume : 1.00 Printed : 12:21:54 PM July 31, 2003 

Mean 23.0 -2.0 38.5 4992.0 
SD 5.7 2.8 14.8 120.9 
%RSD 24.6 141.4 38.6 2.4 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 12:21:54 PH July 31, 2003 

Mean 0.0 -0.0 0.0 4992.0 
SD 0.0 0.0 0.0 120.9 
%RSD 26.9 141.4 36.3 2.4 



EVOLAJTION by Micro-Active Australia Pty Lt.d 12:32:38 PM July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.C3000 Volume : 1.00 Printed : 12:25:02 PM July 31, 2003 

Wean 4532.0 37066.5 22342.5 
SD 48.8 419.3 229.8 
XRSD 1.1 1.1 1.0 

INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 12:25:02 PW July 31, 2003 

Wean 0.9 7.6 4.6 
SD 0.0 0.0 0.0 
XRSD 0.5 0.4 0.5 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.00B0 Volume : 1.00 Printed : 12:28:10 PW July 31, 2603 

Mean 1780.5 18494.5 13164.0 4996.5 4996.5 
SD 15.6 224.9 132.2 65.1 65.1 
XRSD 0.9 1.2 1.0 1.3 1.3 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 12:28:10 PM July 31, 2003 

Mean 19.0678 4.8825 28.7905 4996.500 H 100.0903 
SD 0. a827 0.0042 0.0859 65.054 1.3049 
%RSD 0.4339 0.0862 0.2984 1.302 1.3037 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.068 22.000 
Li670 4.508 4.882 5.508 
Na589 27.000 28.790 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weiaht : 1.0000 Volume : 1.00 Printed : 12:32:24 PM July 31, 2003 



EVOLUTION by Micro-Active Australia Pty Ltd 12:32:38 PM July 31, 2003 

Mean 15.5 -5.0 29.0 5127.0 5127.0 
SD 3.5 5.7 14.1 55.2 55.2 
XRSD 22.8 113.1 48.8 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 12:32:24 PW July 31, 2003 

Mean L -0.0857 L -0.0008 L -0.0227 5127.000 H 102.7079 
SD 0.0391 0.0015 0.0296 55.154 1.1063 
XRSD 45.6980 191.8602 130.2895 1.076 1.0771 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.086 
Li670 0.010 -0.001 
Na589 0.050 -0.023 
Sc361 0.000 102.708 



EVOLUTION by Micro-Active Australia Pty Ltd 12:42:10 PM July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbw-G31W1 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.00B0 Volume : 1.00 Printed : 12:35:30 PM July 31, 2003 

Mean 22.5 -5.5 25.5 4886.5 4886.5 
SD 0.7 0.7 4.2 45.3 45.3 
XRSD 3.1 12.9 16.6 0.9 0.9 

APPARENT CONCENTRATIONS 
Identity 1 : pbw-G31Wl Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:35:30 PM July 31, 2003 

K-766 Li670 Ne589 Sc Sc361 
PP'" PPm PP'" PP'" 

# 1 L -0.0073 L -0.0011 L -0.0344 4918.500 98.5257 
# 2 0.0071 L -0.0008 L -0.0202 4854.500 97.2420 

Mean L -0.0001 L -0. 0010 L -0.0273 4886.500 97.8839 
SD 0.0102 0.0002 0.0100 45.255 0.9077 
%RSD 9455.0917 18.5407 36.8168 0.926 0.9274 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsw-G31W1 Identity 2 : pgS4-129 Type : SAMPLE 
Weight : 1.00@0 Volume : 1.00 Printed : 12:38:38 PM July 31, 2003 

Mean 1777.0 -4.0 8724.5 4821.5 4821.5 
SD 7.1 10.6 86.3 32.5 32.5 
%RSD 0.4 265.2 1.0 0.7 8.7 

APPARENT CONCENTRATIONS 
Identity 1 : lcsw-G3lW1 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:38:38 PW July 31, 2003 

Mean 19.7292 L -0.0006 19.7465 4821.500 96.5801 
SD 0.0553 0.0029 0.0623 32.527 0.6524 
%RSD 0.2802 520.5029 0.3155 0.675 0.6755 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 23B742 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:41:46 PM July 31, 20@3 



APPARENT CONCENTRATIONS 
Identity 1 : 230742 Identity 2 : pg54-129 Type : SAMPLE 
EVOLUTION by Micro-Active Australia Pty Ltd 12:51:40 PM July 31, 2003 0.63068 

Weight : 1.0000 Volume : 1.00 Printed : 12:41:46 PM July 31, 2003 

K-766 Li670 Na589 Sc Sc361 
PPm PP'" PP'" PP"' 

# 1 L -0.0501 4.0245 41.6355 4887.000 97.8939 
# 2  L -0.0597 4.0321 41.6618 4849.000 97.1317 

Mean L -0.0549 4.0283 41.6486 4868.000 97.5128 
SD 0.0068 0.0054 0.0186 26.870 0.5390 
%RSD 12.3829 0.1334 0.0447 0.552 0.5527 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230742d Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.00Ca0 Volume : 1.00 Printed : 12:44:54 PH July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230742d Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:44:54 PM July 31, 2003 

Mean L -0.1714 4.0503 41.4126 4861.500 97.3824 
SD 0.1108 0.0020 0.0501 28.284 0.5673 
XRSD 64.6747 0.0482 0.1211 0.582 0.5826 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230742s Identity 2 : pg54-129 Type : SAHPLE 
Weight : 1.00B0 Volume : 1.00 Printed : 12:48:02 PM July 31, 24403 

Mean 1818.5 14809.0 27250.5 4789.5 4789.5 
SD 1.4 38.2 49.5 4.2 4.2 
XRSD 0.1 0.3 0.2 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230742s Identity 2  : pg54-129 Type : SAHPLE 
Weight : 1.00Ca0 Volume : 1.00 Printed : 12:48:02 PM July 31, 2003 



XRSD 0.0109 0.1692 0.0932 0.089 0.0887 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230743 Identity 2 : pg54-129 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:51:10 PH July 31, 2003 610069 
EVOLUTION by Hicro-Active Australia Pty Ltd 12:57:42 PH July 31, 2003 

Mean 23.5 103482.0 5714.0 4910.5 4910.5 
SD 0.7 478.7 9.9 38.9 38.9 
%RSD 3.0 0.5 0.2 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : 230743 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:51:10 PH July 31, 2003 

Mean 0.0096 H 27.7951 12.6688 4910.500 98.3653 
SD 0.0058 0.0916 0.1231 38.891 0.7801 
XRSD 59.6499 0.3294 0.9717 0.792 0.7930 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230744 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.000Gl Volume : 1.00 Printed : 12:54:18 PH July 31, 2003 

Mean 19.0 105528.0 4295.5 4856.0 4856.0 
SD 3.5 159.1 0.0 7.1 7.1 
%RSD 18.6 0.2 0.0 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230744 Identity 2 : pg54-129 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:54:18 PH July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230745 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:57:26 PH July 31, 2003 



APPARENT CONCENTRATIONS 
Identity 1 : 230745 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:57:26 PM July 31, 2003 

K-766 Li670 Na589 Sc Sc361 
EVOLUTION by Micro-Active Australia Pty Ltd 1:08:12 PM July 31, 2003 

Mean 0.0528 H 29.3539 8.0876 4836.000 96.8709 
SD 0.0377 0.1266 0.0301 31.113 0.6241 
%RSD 71.4092 0.4311 0.3727 0.643 0.6442 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230746 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:00:34 PM July 31, 2003 

Mean 1.0 110286.5 2977.5 4870.0 4870.0 
SD 7.1 757.3 42.4 33.9 33.9 
%RSD 787.1 0.7 1.4 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : 230746 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:00:34 PH July 31, 2003 

Mean L -0.2384 H 29.8687 6.61 59 4870.000 97.5529 
SD 0.0788 0.0031 0.0488 33.941 0.6808 
%RSD 33.0553 0.0103 0.7373 0.697 0.6979 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230747 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:03:42 PM July 31, 2003 

Mean 16.5 111014.0 2139.0 4826.5 4826.5 
SD 6.4 554.4 32.5 25.5 25.5 
%RSD 38.6 0.5 1.5 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 238747 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.00B0 Volume : 1.00 Printed : 1:03:42 PH July 31, 2003 

K-766 Li670 Na589 Sc Sc361 
PP'" PP"' PP'" PP"' 

# 1 L -0.0148 H 30.3307 4.8065 4844.500 97.0414 
# 2  L -0.1145H 30.3428 4.7383 4808.500 96.3193 

Mean L -0.0646 H 30.3367 4.7724 4826.500 96.6804 
SD 0.0705 0.0085 0.0482 25.456 0.5106 
XRSD 109.0891 0.0280 1.0109 0.527 0.5281 



EVOLUTION by Hicro-Active Australia Pty Ltd 1:13:12 PH July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 1:08:36 PM July 31, 2003 

Mean 1785.0 18424.0 13125.5 4989.5 4989.5 
SD 1.4 76.4 12.0 53.0 53.0 
XRSD 0.1 0.4 0.1 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 1:08:30 PM July 31, 2003 

Mean 19.1443 4.8708 28.7474 4989.500 99.9499 
SD 0.1908 0.0316 0.2800 53.033 1.0637 
XRSD 0.9965 0.6483 0.9742 1.063 1.0643 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.144 22.000 
Li670 4.500 4.871 5.500 
Na589 27.000 28.747 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 1:12:44 PH July 31, 2003 

Mean 16.0 -1.0 30.5 5067.0 5067.0 
SD 6.4 2.1 14.8 65.1 65.1 
XRSD 39.8 212.1 48.7 1.3 1.3 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 1:12:44 PH July 31, 2003 

Nean t -0.0781 0.0003 L -0.0183 5067.000 H 101.5044 
SD 0.0703 0.0066 0.0330 65.054 1.3049 
XRSD 89.9573 210.0006 179.7292 1.284 1.2855 

Checking calibration blank ... 



Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.078 
Li670 0.010 0.000 
Na589 0.050 -0.018 
EVOLUTION by Micro-Active Australia Pty Ltd 1:22:24 PM July 31, 2003 

Sc361 0.000 101.504 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 23Cl748 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 1:15:52 PM July 31, 2003 

Mean 26.5 111077.5 1483.5 4746.5 4746.5 
SD 2.1 666.1 20.5 41.7 41.7 
XRSD 8.0 0.6 1.4 0.9 0.9 

APPARENT CONCENTRATIONS 
Identity 1 : 230748 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Valume : 1.00 Printed : 1:15:52 PM July 31, 2003 

Mean 0.0530 H 30.8660 3.3412 4746.500 95.0757 
SD 0.0269 0.0862 0.0775 41.719 0.8368 
XRSD 50.7240 0.2793 2.3183 0.879 0.8802 

Keep last result visible enabled ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230749 Identity 2 : pgS4-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:18:58 PM July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230749 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Valume : 1.00 Printed : 1:19:00 PM July 31, 2003 

Mean L -8.0365 H 30.9286 2.5291 4826.508 96.6804 
SD 0.0627 0.0008 0.0489 19.092 0.3829 
%RSD 171.8241 0.0026 1.9324 0.396 0.3961 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230750 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:22:08 PM July 31, 2003 



Mean , ,17.5 113768.5 832.0 4818.0 4818.0 
SD 1.4 639.2 0.7 29.0 29.0 
%RSD 8.1 0.6 0.1 0.6 0.6 

EVOLUTION by Micro-Active Australia Pty Ltd 1:31:48 PM July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230750 Identity 2 : pg54-129 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:22:08 PM July 31, 2003 

Mean L -0.0528 H 31.1443 1.8081 4818.000 96.5099 
SD 0.0171 0.0124 0.0130 28.991 0.5815 
%RSD 32.3738 0.0399 0.7188 0.602 0.6025 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230751 Identity 2 : pg54-129 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:25:16 PU July 31, 2003 

Mean 16.0 115018.5 502.0 4834.0 4834.0 
SD 15.6 650.5 4.9 38.9 38.9 
%RSD 97.2 0.6 1.0 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : 230751 Identity 2 : pg54-129 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:25:16 PU July 31, 2003 

Nemn L -0.0710 H 31.3825 1.0537 4834.000 96.8308 
SD 0.1730 0.0750 0.0204 38.891 0.7801 
XRSD 243.5726 0.2389 1.9341 0.805 0.8056 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230752 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:28:24 PH July 31, 2003 

Mean 15.0 115733.5 305.5 4842.0 4842.0 
SD 0.7 399.5 4.9 20.5 20.5 
%RSD 4.7 0.3 1.6 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230752 Identity 2 : pgS4-129 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:28:24 Pll July 31, 2003 



Mean L -0.0818 H 31.5252 0.6078 4842.0@@ 96.9913 
SD I 0.0086 0.0247 0.0141 20.506 0.4113 
XRSD 10.5462 0.0783 2.3282 0.424 0.4241 

BACKGROUND CORRECTED INTENSITIES 
EVOLUTION by Micro-Active Australia Pty Ltd 1:38:14 PM July 31, 2083 

Identity 1 : 230753 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:31:32 Pll July 31, 2083 

Mean 24.5 22635.0 15631.0 4852.0 4852.0 
SD 4.9 158.4 101.1 53.7 53.7 
XRSD 20.2 8.7 0.6 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230753 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:31:32 PH July 31, 2003 

Mean 0.0243 6.1535 35.2231 4852.008 97.1919 
SD 0.0583 0.0251 0.1627 53.740 1.0779 
XRSD 248.1818 0.4078 0.4618 1.108 1.1091 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230754 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:34:40 Pll July 31, 2003 

Mean 10.0 115298.5 190.5 4823.0 4823.0 
SD 6.4 1026.0 13.4 46.7 46.7 
%RSD 63.6 0.9 7.1 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230754 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:34:40 PH July 31, 2003 

Mean L -0.1377 H 31.5305 0.3485 4823.000 96.6182 
SD 0.0704 0.0245 0.0347 46.669 0.9361 
XRSD 51.1562 0.0778 9.9618 0.968 0.9689 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230755 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 1:37:48 PM July 31, 20693 

Mean 24.5 116188.5 112.5 4851.0 4851.0 
SD 0.0 358.7 12.0 21.2 21.2 



APPARENT CONCEMTRATIONS 
Identity 1 : 230755 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:37:48 PM July 31, 2003 
EVOLUTION by Micro-Active Australia Pty Ltd 1:48:16 PM July 31, 2003 

K-766 Li670 Na589 Sc Sc361 
PP'" PPm PP'" PP"' 

f 1 0.0232 H 31.5602 0.1880 4866.000 97.4727 
$ 2  0.0249 H 31.6207 0.1512 4836.000 96.8709 

Mean 0.0240 H 31.5905 0.1696 4851.000 97.1718 
SD 0.0012 0.0428 0.0260 21.213 0.4255 
XRSD 4.9835 0.1354 15.3592 0.437 0.4379 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230756 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:40:56 PH July 31, 2003 

Mean 11.5 115035.5 85.5 4847.5 4847.5 
SD 8.5 1031.0 2.8 53.7 53.7 
%RSD 73.8 0.9 3.3 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230756 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Valurne : 1.00 Printed : 1:40:56 PM July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230757 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0008 Volume : 1.00 Printed : 1:44:04 PM July 31, 2003 

Mean 11.0 99846.0 9072.5 4825.5 4825.5 
SD 2.1 165.5 27.6 17.0 17.0 
%RSD 19.3 0.2 0.3 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230757 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:44:04 PM July 31, 2003 

K-766 Li670 Na589 Sc Sc361 
PP"' PP'" PP"' PP"' 

$ 1 L -0.1097 H 27.2548 20.5137 4837.500 96.9010 
t 2 L -0.1428 H 27.3265 20.5276 4813.500 96.4196 

Mean L -0.1262 H 27.2906 20.5207 4825.500 96.6603 
SD 0.0234 0.0508 0.0098 16.971 0.3404 
%RSD 18.5346 0.1860 0.0479 0.352 0.3522 



EVOLUTION by Micro-Active Australia Pty Ltd 1:53:20 PM July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : I. 0000 Volume : 1.00 Printed : 1:48:50 PW July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 1:48:50 PH July 31, 2003 

Mean 19.2512 4.8498 28.7060 4993.500 H 100.0301 
SD 0.2263 0.0194 0.2864 103.238 2.0708 
%RSD 1.1755 0.3997 0.9977 2.067 2.0701 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.250 22.000 
Li670 4.500 4.851 5.500 
Na589 27.000 28.706 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank 
Weight : 1.0000 Volume : 1.00 

Mean 27.0 -1.0 
SD 2.1 0.7 
%RSD 7.9 70.7 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank 
Weight : 1.0000 Volume : 1.00 

Mean 0.0378 0.0003 L 
SD 0.0206 0.0002 
XRSD 54.4569 67.2667 

Identity 2 : Type : CB 
Printed : 1 : 53:04 PM July 31, 2003 

Identity 2 : Type : CB 
Printed : 1:53:04 PW July 31, 2003 

Checking calibration blank ... 



Identity 1 : Calibration blank Identity 2 : 
Report name , CRDL Value 
K-766 0.100 0.038 
Li670 0.010 0.000 
Na589 0.050 -0.005 
EVOLUTION by Micro-Active Australia Pty Ltd 2:03:50 PM July 31, 2003 

Sc361 0.000 101.926 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230758 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:56:12 PM July 31, 2003 

Mean 27.0 114641.5 290.0 4802.0 4802.0 
SD 4.9 504.2 2.8 31.1 31.1 
XRSD 18.3 0.4 1.0 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 230758 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : I:!%: 12 PM July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230759 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:59:20 PM July 31, 2003 

Mean 13.0 83.5 32.5 4772.5 4772.5 
SD 0.7 4.2 9.2 31.1 31.1 
XRSD 5.4 5.1 28.3 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : 230759 Identity 2 : pg54-129 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:59:20 PM July 31, 2003 

Heen L -0.1021 0.0236 L -0.0100 4772.500 95.5972 
SD 0.0071 0.0013 0.0206 31.193 0.6241 
XRSD 6.9224 5.6037 207.0998 0.652 0.6528 

BACKGROUND CORRECTED INTENSITIES 
Identity i : pbw-G31W2 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:03:34 PM July 31, 2003 



Mean 12.5 -18.0 46.5 4826.0 4826.0 
SD I. 4 9.9 12.0 29.7 29.7 
XRSD 11.3 55.0 25.9 0.6 0.6 

APPARENT CONCENTRATIONS 
EVOLUTION by Micro-Active Australia Pty Ltd 2:03:50 PM July 31, 2003 bl f )Q78 

Identity 1 : pbw-G31W2 Identity 2 : pgS4-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:03:34 PI4 July 31, 2003 

Mean L -0.1093 t 
SD 0.0167 
XRSD 15.3245 



EVOLUTION by Micro-Active Australia Pty Ltd 2:13:18 PM July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsw-G3lW2 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:06:40 PH July 31, 2003 

Mean 1745.0 -1.5 8617.5 4733.0 4733.0 
SD 6.4 2.1 72.8 36.8 36.8 
%RSD 0.4 141.4 0.8 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : lcsw-G3lW2 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:06:40 PH July 31, 2083 

K-766 Li670 Ma589 Sc Sc361 

PP" PPm PPm PPm 
# 1 19.5757 L -0.8003 19.8794 4759.008 95.3264 
# 2 19.8983 0.0005 19.8601 4707.000 94.2834 

Mean 19.7370 0.0081 19.8697 4733.000 94.8049 
SD 0.2282 0.0006 8.0136 36.770 0.7375 
XRSD 1.1560 521.6567 0.0686 0.777 0.7779 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230760 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:09:50 PH July 31, 2003 

Mean 11.0 57188.0 26435.5 4829.5 4829.5 
SD 4.2 418.6 218.5 36.1 36.1 
XRSD 38.6 0.7 0.8 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : 230760 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0B00 Volume : 1.00 Printed : 2:09:50 PH July 31, 2003 

Mean L -0.1261 H 15.6183 H 59.9051 4829.500 96.7405 
SD 0.0485 0.0023 0.0479 36.062 0.7233 
XRSD 38.4943 0.0147 0.0799 0.747 0.7477 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230760d Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:12:58 Plf July 31, 2003 

Mean 12.5 57604.0 26638.0 4833.0 4833.0 



SD 4.2 73.5 19.1 19.8 
XRSD * 39.9 0.1 0.1 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230760d Identity 2 : pg54-130 Type : SAHPLE 
EVOLUTION by Hicro-Active Australia Pty Ltd 2:22:48 PH July 31, 2003 

Weight : 1.0000 Volume : 1.00 Printed : 2:12:58 PI4 July 31, 2003 

Mean L -0.1095 H 15.7206 H 6@. 3216 4833.000 96.8108 
SD 0.0482 0.0443 0.2908 19.799 0.3971 
XRSD 44.0009 0.2820 0.4820 0.410 0.4102 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230760s Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:16:04 PM July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230760s Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:16:04 PH July 31, 2003 

K-766 Lib70 Na589 Sc Sc361 
PP" PP'" PP'" PP'" 

# 1 20.6200 H 15.7528 H 80.4914 4778.000 95.7076 
# 2 20.8267 H 15.7757 H 80.5485 4672.000 93.5814 

Hean 20.7233 H 15.7638 H 88.5199 4725.000 94.6445 
SD 0.1461 0.0168 0.0484 74.953 1.5034 
XRSD 0.7051 0.1063 0.0501 1.586 1.5885 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230761 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:19:14 PH July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230761 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:19:14 PH July 31, 2003 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230762 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:22:22 PM July 31, 2003 
EVOLUTION by Micro-Active Australia Pty Ltd 2:30:26 PM July 31, 2003 

Mean 17.5 82350.0 16302.5 4830.5 4830.5 
SD 4.2 449.0 36.8 31.1 31.1 
XRSD 24.2 0.5 0.2 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 230762 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:22:22 PM July 31, 2003 

Mean L -0.0532 H 22.4853 36.9034 4830.500 96.7686 
SD 0.0489 0.0222 0.1548 31.113 0.6241 
%RSD 91.8506 0.0988 0.4195 0.644 0.6450 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230763 Identity 2 : pg54-13@ Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:25:30 PM July 31, 2003 

Mean 10.5 87702.0 13686.5 4848.0 4848.0 
SD 0.7 669.6 79.2 43.8 43.8 
XRSD 6.7 0.8 0.6 0.9 0.9 

APPARENT CONCENTRATIONS 
Identity 1 : 230763 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:25:30 PM July 31, 2003 

Mean L -0.1324 H 23.8602 30.8560 4848.000 97.1116 
SD 0.0068 0.0336 0.1008 43.841 0.8794 
XRSD 5.1707 0.1408 0.3266 0.904 0.9055 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:30:16 PH July 31, 2003 

Mean 1794.5 18383.0 13085.0 4984.0 4984.0 
SD 14.1 25.5 36.1 47.4 47.4 
%RSD 0.8 0.1 0.3 1.0 1.0 



APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:30:16 PH July 31, 2003 

K-766 Li670 Ha589 Sc Sc361 
EVOLUTION by Hicro-Active Australia Pty Ltd 2:37:54 PM July 31, 2003 

Mean 19.2681 4.8442 28.6896 4984.000 99.8395 
SD 0.0317 0.0393 0.1942 47.376 0.9583 
XRSD 0.1646 0.8114 0.6770 0.951 0.9518 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.268 22.000 
ti670 4.500 4.844 5.500 
Na589 27.000 28.690 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.063 Printed : 2:34:30 PN July 31, 2003 

Hean 21.5 -0.5 44.5 5048.0 5048.0 
SD 1.4 5.7 1.4 36.1 36.1 
XRSD 6.6 1131.4 3.2 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 2:34:30 PH July 31, 2003 

Mean L -0.8186 0.0004 0.0121 5048.006 H 101.1233 
SD 0.0168 0.0015 0.0038 36.062 0.7233 
XRSD 89.4680 366.4798 31.0741 0.714 0.7153 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.019 
Li670 0.010 0.000 
Na589 0.050 0.012 
Sc361 0.000 101.123 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230764 Identity 2 : pgS4-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:37:38 PN July 31, 2003 

Mean 17.5 94904.5 10551.5 4816.0 4816.0 
SD 0. 0 1215.5 160. 3 65.1 65.1 
XRSD 0.0 1.3 1.7 1.4 1.4 



APPARENT CONCENTRATIONS 
Identity 1 : 230764 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:37:38 PH July 31, 2003 

EVOLUTION by Micro-Active Australia Pty Ltd 2:47:20 PM July 31, 2003 

Mean L -0.0528 H 25.9912 23.9264 4816.000 96.4698 
SD 0.0027 0.0182 0.0860 65.054 1.3049 
XRSD 5.0434 0.0700 0.3594 1.351 1.3526 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230765 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:40:46 PM July 31, 2003 

Mean 16.0 100015.5 9993.0 4820.5 4820.5 
SD 9.2 1391.6 120.9 65.8 65.8 
XRSD 57.5 1.4 1.3 1.4 1.4 

APPARENT CONCENTRATIONS 
Identity 1 : 234i765 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.80 Printed : 2:40:46 PH July 31, 2003 

Mean L -0.0705 H 27.3652 20.5887 4820.500 96.5600 
SD 0.1009 0.0074 0.0071 65.761 1.3190 
%RSD 143.1171 0.0272 0.0346 1.364 1.3660 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230766 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:43:54 PM July 31, 2003 

Mean 18.0 103631.5 7051.0 4814.0 4814.0 
SD 2.8 256.0 9.2 21.9 21.9 
%RSD 15.7 0.2 0.1 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230766 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.0@ Printed : 2:43:54 PM July 31, 2003 

Mean L -0.0470 H 28.3930 15.9679 4814.000 96.4296 
SD 0.0328 0.0592 0.0522 21.920 0.4397 
%RSD 69.7397 0.2083 0.3267 0.455 0.4560 



BACKtiKUUNU CUKKELI'EU INI'ENSI'PIYS 
Identity 1 : 230767 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:47:02 PM July 31, 2003 

K-766 Li670 Na589 Sc Sc361 
EVOLUTION by Micro-Active Australia Pty Ltd 2:53:36 PM July 31, 2003 

Mean 18.5 36645.5 34674.5 4861.0 4861.0 
SD 2.8 376.2 280.7 45.3 45.3 
%RSD 15.3 1.0 0.8 0.9 0.9 

APPARENT CONCENTRATIONS 
Identity 1 : 230767 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:47:04 PH July 31, 2003 

Mean L -0.0433 9.9433 H 78.0925 4861.000 97.3724 
SD 0.0335 0.0095 0.0949 45.255 0.9077 
%RSD 77.2908 0.0956 0.1215 0.931 0.9322 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230768 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:50:12 PM July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230768 Identity 2 : pg54-138 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:50:12 PH July 31, 2083 

Mean L -0.1382 H 16.9530 H 57.1529 4851.000 97.1718 
SD 0.0385 0.0122 0.2146 42.426 0.8510 
%RSD 27.8858 0.0717 0.3755 0.875 0.8758 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230769 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:53:20 PH July 31, 2003 

Mean 3.5 85557.0 14903.5 4815.0 4815.0 
SD 0.7 623.7 147.8 29.7 29.7 
%RSD 20.2 0.7 1.0 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 230769 Identity 2 : pg54-138 Type : SAMPLE 



K-766 ti670 Na589 Sc Sc361 
PP'" PP'" PP'" PP"' 

# 1 L -0.2049 H 23.4546 33.9272 4836.000 96.8709 
EVOLUTION by Micro-Active Australia Pty Ltd 3:03:02 PM July 31, 2003 

Mean L -0.2104 H 23.4368 33.8373 4815.000 96.4497 
SD 0.0077 0.0263 0.1272 29.698 0.5957 
XRSD 3.6686 0.1122 0.3758 0.617 0,6176 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230770 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:56:28 PM July 31, 2003 

Mean 10.0 97991.0 10157.5 4825.5 4825.5 
SD 9.9 355.7 26.2 24.0 24.0 
XRSD 99.0 0.4 0.3 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230770 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:56:28 PM July 31, 2003 

Uean L -0.1371 H 26.7836 22.9850 4825.500 96.6603 
SD 0.1118 0.0362 0.0555 24.042 0.4822 
XRSD 81.4988 0.1353 0.2415 0.498 0.4989 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230771 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:59:36 PM July 31, 2003 

Mean 10.0 111274.5 5117.5 4841.5 4841.5 
SD 5.7 980.0 13.4 48.1 48.1 
XRSD 56.6 0.9 0.3 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230771 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 2:59:36 PM July 31, 2003 

Mean L -0.1381 H 30.3139 11.5002 4841.500 96.9812 
SD 0.0622 0.0341 0.0846 48.883 0.9645 
XRSD 45.0602 0.1124 0.7368 0.993 0.9945 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230772 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:02:46 PM July 31, 2003 



EVOLUTION by Hicro-Active Australia Pty Ltd 3:10:52 PM July 31, 2003 

Mean 11.5 115722.5 52.0 4826.0 4826.0 
SD 7.1 217.8 20.5 21.9 21.9 
XRSD 61.5 0.2 39.4 0.5 0.5 

APPARENT CQNCENTRATIONS 
Identity 1 : 230772 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:02:46 PM July 31, 2003 

Hean L -0.1208 H 31.6268 0.0337 4826.000 96.6703 
SD 0.0788 0.0841 0.0471 21.920 0.4397 
XRSD 65.2854 0.2664l 139.8935 0.454 0.4548 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230773 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:05:54 PM July 31, 2003 

Mean 432.0 87.5 1081.0 4831.0 4831.0 
SD 1.4 12.7 21.2 15.6 15.6 
XRSD 0.3 14.5 2.0 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230773 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:05:54 PH July 31, 2003 

Mean 4.5977 0.0244 2.3678 4831.000 96.7706 
SD 0.0315 0.0036 0.0402 15.556 0.3120 
XRSD 0.6846 14.5431 1.6990 0.322 0.3224 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0080 Volume : 1.00 Printed : 3:10:40 PH July 31, 2003 

Mean 1779.0 18453.0 13030.5 4991.5 4991.5 
SD 10.6 61.5 80.6 40.3 40.3 
XRSD 0.6 0.3 0.6 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 3:10:40 PH July 31, 2003 



Mean 19.0785 4.8765 28.5260 4991.500 99.9900 
EVOLUTION by Micro-Active Australia Pty Ltd 3:18:24 PM July 31, 2003 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
X-766 18.000 19.070 22.000 
Li670 4.500 4.876 5.500 
Na589 27.000 28.526 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 3:14:54 PM July 31, 2003 

Mean 19.5 0.5 23.5 5068.5 5068.5 
SD 7.8 1.4 3.5 58.0 58.0 
XRSD 39.9 282.8 15.0 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 3:14:54 PM July 31, 2003 

Mean L -0.0417 0.0007 L -0.0338 5068.500 H 101.5344 
SD 0.0808 0.0084 0.0071 57.983 1.1630 
%RSD 193.9479 55.8388 20.9301 1.144 1.1455 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.042 
Li670 0.010 0.001 
Na589 0.050 -0.034 
Sc361 0.000 101.534 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230774 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:18:02 PM July 31, 2003 

Mean 426.0 -11.5 1875.0 4774.5 4774.5 
SD 9.9 6.4 25.5 55.2 55.2 
XRSD 2.3 55.3 2.4 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : 238774 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:18:02 PM July 31, 2003 



EVOLUTION by Micro-Active Australia Pty Ltd 3:27:54 PM July 31, 2003 020088 

Mean 4.5866 L -0.0027 2.3829 4774.500 95.6373 
SD 0.0565 0.0018 0.0299 55.154 1.1063 
XRSD 1.2324 67.5061 1.2560 1.155 1.1568 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230868 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:21:10 PM July 31, 2003 

Mean 25.0 11914.0 14627.0 4858.0 4858.0 
SD 0.7 44.5 60.8 19.1 19.1 
XRSD 2. 8 0.4 0.4 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230868 Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:21:10 PM July 31, 2003 

Mean 0.0292 3.2351 32.9136 4858.000 97.3122 
SD 0.0068 0.0006 0.0075 19.092 0.3829 
XRSD 23.2728 0.0191 0.0228 0.393 0.3935 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230868d Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:24:18 PM July 31, 2003 

Mean 19.0 11929.5 14619.0 4883.5 4883.5 
SD 4.9 55.9 39.6 30. 4 30.4 
XRSD 26.1 0.5 0.3 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 230868d Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:24:18 PM July 31, 2003 

Mean L -0.0390 3.2224 32.7237 4883.500 97.8237 
SD 0.0536 0.0050 0.1154 30.406 0.6099 
XRSD 137.4495 0.1543 0.3527 0.623 0.6234 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230868s Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:27:28 PM July 31, 2003 



Mean 1899.5 11815.0 23721.0 4742.0 4742.0 
SD 2.1 102.5 245.4 58.0 58.0 
EVOLUTION by Micro-Active Australia Pty Ltd 3:33:54 PM July 31, 2003 @PLQOSS 

APPARENT CONCENTRATIONS 
Identity 1 : 230868s Identity 2 : pg54-130 Type : SAMPLE 
Weight : 1.0060 Volume : 1.00 Printed : 3:27:28 PM July 31, 2003 

Mean 21.4658 3.2868 H 54.7392 4742.000 94.9855 
SD 0.2413 0.01 17 0.1033 57.983 1.1630 
XRSD 1.1240 0.3549 0.1887 1.223 1.2244 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230869 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:30:36 PH July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 236869 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0060 Volume : 1.00 Printed : 3:30:36 PM July 31, 2003 

K-766 Li670 Na589 Sc Sc361 
PP" PP'" PP"' PPm 

# 1 L -0.0899 4.8481 27.2368 4915.500 98.4656 
# 2 0.0676 4.8447 27.0244 4867.500 97.5028 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230870 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:33:44 PM July 31, 2803 

Mean 20.0 26507.5 8520.5 4880.5 4880.5 
SD 8.7 227.0 49.5 58.7 58.7 
XRSD 3.5 0.9 0.6 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230870 Identity 2 : pg54-130 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:33:44 PH July 31, 2003 



# 2 L -0.0313 7.1816 19.1337 4839.06@ 96.931 1 

Mean L -0.0276 7.1641 19.0496 4880.580 97.7635 
SD 0.0052 0.0248 0.1189 58.690 1.1772 
%RSD 18.7472 0.3462 0.6244 1.203 1.2041 
EVOLUTION by Hicro-Active Australia Pty Ltd 3:42:56 PI4 July 31, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.8088 Volume : 1.00 Printed : 3:38:32 PH July 31, 2003 

Mean 1777.0 18438.0 1 3069.0 4971.0 4971.0 
SD 0.7 56.6 58.0 41.0 41.0 
%RSD 0.0 0.3 0.4 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 3:38:32 PH July 31, 2003 

Mean 19.1288 4.8926 28.7291 4971.000 99.5788 
SD 0.1522 0.0254 0.1095 41.012 0.8226 
XRSD 0.7955 0.5182 0.3825 0.825 0.8261 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.129 22.000 
Li670 4.500 4.893 5.500 
Na589 27.000 28.729 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 3:42:44 PM July 31, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0008 Volume : 1.00 Printed : 3:42:44 PM July 31, 2803 

Nean L -0.1482 L -0.0029 L -0.0053 5052.000 H 101.2035 
SD 0.0748 0.0003 0.0116 53.033 1.0637 
XRSD 50.4721 11.6491 219.0452 1.050 1.0511 



LheCking calibratlon blank ... 
Identity 1 : Celibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 '-0.148 Contaminated 
ti670 0.010 -0.003 
EVOLUTIOW by Micro-Active Australia Pty Ltd 3:52:56 PM July 31, 2003 



-?; - e7 ANALYSIS 

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

INSTRUMENT: 7-1 FILENAME: A 0307 3 

INSTRUMENT DL:- 











Standardization Rpt. 

Method: DQILY1 Standard: blk 
Run Time: 87/31/83 14:85:33 

Elem 
Qvge 
SDev 
XRSD 

#1 
#2 

Elem 
n v g e  
SDev 
%RSD 

#1 
ti2 

Elem 
Qvge 
SDev 
ZRSD 

#1 
#2 

Elem 
Qvge 
SDev 
%RSD 

#1 
#2 

Elem 
R v g e  
SDev 
%RSD 

#1 
#2 

Elem 
Flvge 
SDev 
%RSD 

#1 
#2 

Elem 
Rvge 
SDev 
XRSD 

#1 
#2 

Fls 1898 -. 8888 
.0888 
32.46 

-. 8888 -. 8808 
Co2286 -. 8888 
,8808 
141.4 

-. 8888 
.8888 

Mg2798 -. 8880 
.8888 

ea. 61 

-. 8888 -. 8888 
2283/ 1 
.8881 
.8881 
131.1 

.8888 

.8802 

1968/2 
.8081 
.8881 
97.73 

.8888 

.8883 

U-3859 
.884 1 
.8888 . 6219 
.8841 
.884 1 

page 1 

R i 2238 
,8808 
.8888 
179.3 

-. 8888 
.8888 

K-7664 
.a817 
.a081 
5.526 

,8818 
.8817 

Na3382 -. 8802 
.8888 
8.889 

-. 8882 -. 8882 
Sb2868 
.8888 
.8888 
1797. 

-. 8888 
.8888 

Th2837 
,8808 
.8888 
78.43 

.8888 

.a888 

Zn2862 
.8888 
.8888 
13.19 

.0888 

.8888 



S t a n d a r d  i z a t  i o n  Rpt. 

I n t S t d  
Mode 
Elem 
Wavlen 
Qvge  
SDev 
%RSD 

e 
Time -- 
-- 
1 8 8 8 8  
,8888088 
.0888888 

page e 



010098 

87/31/83 8i?:14:55 PM page 1 ; S t a n d a r d i z a t  i o n  Rpt .  

I Method:  DRILY1 S t a n d a r d :  c l  p - s t d 4  
Run Time: 87/31/83 14:10:48 

E l e m  Rg3288 FSsi898 2283/ 1 2 ~ 0 3 / 2  
Rvge .a5419  . 1 179  - 4 5 7 6  . 4 7 1 8  
SDev .88837 " 8 8 8 9  -0817 " 8 8 3 8  
%RSD " 6 8 8 3 8  " 7 7 5 2  .3786 . 6 3 4 1  

E l e m  T11988  
Qvge .a319 
SDev s liwl82 
%RSD . 6 8 8 2  

I n t S t d  
Mode 
E l e m  
Wav 1 en 
FSvge 
SDev 
%RSD 

e 
T ime -- 

3 
NDTUSED -- 

4 
NDTUSED -- 

C 
J 

NOTUSED -- 
6 
NQTUSED -- 

7 
NOTUSED -- 



Standard i zat  i on Rpt . 
Method: DFSILYI Standard: cl p-stdl 
Run Time: 87/31/83 

Elem FS 1 3882 
Qvge ,1318 
SDev .8881 
XRSD . I  122 

IntStd 1 
Mode *Count  s 
Elem Sc 
Wav 1 en 36 1.304 
Rvge 785672 
SDev 979.3429 
XRSD . 1387815 

14:13:84 

Ca3179 
. I488 
-8883 
" 2255 

. 1478 

.1402 

2 
Time -- 
-- 
1 8888 
.8888888 
.8008808 

18888 
18888 



St andardizat ion Rpt . 
OiOlOO 

87/31/83 82:23:22 PM page 1 

Method: DGlILY1 Standard: clp-std5 
Run Time: 87/31/83 14:19:28 

Elem 
Qvge 
SDev 
XRSD 

#I 
#2 

Elem 
Qvge 
SDev 
XRSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wav 1 en 
Rvge 
SDev 
IlcRSD 

#1 
#2 

Big238 
,8629 
,8881 
.I493 

.a638 
,8628 

e 
Time 
-- 
-- 
18888 . 8G388888 
.8888888 

18888 



S t a n d a r d  i z a t  i an Rpt . 
Method: DRILY1 S t a n d a r d  : cl p - s l d 2  
Run Time: 8 7 / 3 1 / 8 3  1 4 : 2 3 : 3 1  

Elem 
n v g e  
SDev 
%RSD 

# I  
# 2  

I n t S t d  
Mode 
Elem 
Wav 1 e n  
Clvge 
SDev 
%RSD 

# l  
# 2  

i 2 
*Counts  Time 
Sc -- 
3 6 1 . 3 8 4  -- 
6 9 9 0 3 5  1 8 0 8 8  
5 1 4 6 . 3 2 3  .8888888 
. 7 3 6 2 8 3 9  .8888808 

Page 1 



S t a n d a r d  i z a t  i an Rpt . 8 7 / 3 1 / 8 3  82:31:27 PM 

Method: DQILY1 
Run Time: 8 7 / 3 1 / 8 3  

Elem 
Rvge 
SDev 
XRSD 

# 1  
# 2  

I n t S t d  
Made 
Elem 
Wav 1 en 
FSvge 
SDev 
XRSD 

151 
# 2  

Standard:  c l p - s t d 3  
14:27:12 

CaXZ86 
, 2 8 8 4  
.8828 
. 7 2 6 4  

- 2 7 9 8  
. 2 8 1 9  

2 
Time -- 
-- 
l888Q( . 8888808 
,0888880 

18880  
18888 

Page 1 



Standa~dizat ion Rpt. 87/31/83 82~36~36 FtM Page f 

Method: DRYLY1 Standard: clp-stdh 
Run Time: 87/31/83 14:31:37 

Elem 
uvge 
SDev 
%RED 

#i 
#2 

Elem 
Qvge 
SDev 
%RSD 

#i 
#2 

Int Std 
Mode 
Elem 
Wavlen 
FSvge 
SDev 
%RSD 

#1 
#;2 

2 3 4 5 6 7 
Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED -- -- -- -- -- -- 



Standard i zat i o n  

Method: 

Element 
fig3288 
Q 13882 
Qsi890 
-496 
Ea4934 
Be3138 
B i 2238 
Ca3179 
Cd2265 
Go2286 
Cr2677 
Cu3247 
Fe2714 
K-7664 
La4886 
ti6707 
My2798 
Mn2576 
Ma2820 
Na5889 
Na3302 
Ni2316 
Fa-1 782 
2203/ 1 
2283/2 
Ftd3404 
S-1 820 
Sb2068 
Sc36 13 
1960/1 
1960/2 
Si2881 
Ftb220 
Sel96 
Sn 1899 
Sr4215 
Th2837 
Ti 3372 
T1 1988 
U-3859 
v-2924 
W-2879 
Y-3718 
Zn2062 
Zr3496 

DQILYI 

Wavelen 
328.868 
388.215 
189.842 
249.678 
493.489 
313.842 
.- .- T drs. 06 i 
317.933 
226. 582 
228.616 
267.716 
324.753 
271. 441 
766.49 1 
488.672 
678.784 
279.878 
257.610 
202.838 
588.995 
338.232 
231.684 
178.287 
228.351 
228.352 
340.458 
182.848 
286.838 
36 1.384 
196.821 
196.822 
288.158 
228. 353 
196.026 
189.989 
421. 552 
283. 730 
337.280 
190.864 
385. 958 
292.402 
207.918 
371. 838 
206.200 
349. 621 

Report 

Slope = ConctSXR) /IR 

H i g h  s td  
clp-std4 
clp-stdi 
clp-std4 
clp-std5 
clp-std2 
clp-std2 
clp-std5 
clp-stdl 
clp-std3 
clp-std3 
clp-std2 
clp-std2 
clp-stdi 
clp-stdi 
e l  p-std6 
clp-stdi 
clp-stdl 
clp-std3 
clp-std5 
clp-std6 
clp-stdl 
el p-std2 
clp-std5 
clp-std4 
clp-std4 
clp-std6 
clp-std6 
clp-std4 
blk 
clp-std4 
clp-std4 
clp-std5 
NONE 
NONE 
clp-std5 
clp-std5 
clp-std6 
clp-std5 
clp-std4 
clp-std6 
clp-std3 
clp-std6 
clp-std6 
clp-std3 
clp-std6 

Low s td  
b l k  
blk 
blk 
blk 
blk 
b l k  
.blk 
blk 
b l k  
b l k  
blk 
blk 
blk 
b l k  
blk 
blk 
blk 
b l k  
blk 
blk 
blk 
blk 
b l k  
b l k  
b l k  
blk 
blk 
blk 
dark 
blk 
blk 
b l k  
NONE 
NONE 
blk 
blk 
blk 
blk 
b l k  
blk 
blk 
blk 
blk 
blk 
blk 

Slope 
36.9852 
384.832 
84.81 13 
24.5844 
16.4547 
19.4684 
78.9363 
337.922 
8.22559 
35.6583 
33.4157 
30. 9361 
47 1.833 
32.4547 
26.0268 
3. 19992 
436.361 
C -, 
&A. 9622 
60,8988 
8.34465 
4126. 27 
12.7975 
212. 658 
21. 8599 
21. 2281 
65. 8978 
191.201 
81.8624 
1.43338 
48.3822 
22.8852 
72.7221 
.088880 
1.88000 
51.5884 
6.79528 
178.791 
9.44459 
313.694 
369.757 
132. 131 
58.7825 
18.8192 
107.976 
9.01547 

Y-intercept Date Standardized 
87/31/83 02:31:37 
87/31/83 82:31:37 
87/31/03 82:31:37 
07/31/83 82:31:37 
87/31/03 02:31:37 
87/31/83 82:31:37 
87/31/83 82:31:37 
07/31/83 82:31:37 
87/31/83 82:31:37 
87/31/83 02:31:37 
87/31/03 82:31:37 
87/31/03 82:31:37 
87/31/03 82:31:37 
87/31/83 82:31:37 
87/31/03 82:31:37 
07/31/83 02:31:37 
87/31/83 82:31:37 
07/31/83 02:31:37 
87/31/83 82:31:37 
87/31/83 02:31:37 
87/31/83 02:31:37 
87/31/83 82:31:37 
87/31/03 82:31:37 
87/31/83 82:31:37 
87/31/83 82:31:37 
87/31/83 02:31:37 
07/31/83 82:31:37 
07/31/83 02:31:37 
87/31/83 02:31:37 
87/31/03 82:31:37 
87/31/83 82:31:37 
87/31/83 02:31:37 

*NOT STQNDRRDIZED 
*NOT STQNDQRDIZED 
87/31/83 82:31:37 
87/31/83 82:31:37 
87/31/83 82:31:37 
87/31/83 82:31:37 
87/31/83 82:31:37 
07/31/83 02:31:37 
87/31/83 02:31:37 
87/31/83 82:31:37 
07/31/83 82:31:37 
07/31/83 82:31:37 
07/31/83 02:31:37 



Rnalysis Report QC Standard 87/31/83 82:41:4S PM page J 

Methad: DRILY1 Sample Name: icv/ccv aperat or: 
Run Time: 87/31/83 14:36:46 
Comment : 
Mode: CQNC Corr. Fact or: 

R13082 
PP"' 
9.604 
,018 . 1078 
9.597 
9. 612 

QC Pass 
10.80 
18.08 

Cd2265 

Elem 
Units 
Flvge 
SDev 
%RSD 

Rg3288 
PPm 
1.0088 . 8837 
3681 1 

1. 8862 
1.8115 

QC Pass 
1,0000 
18.880 

Errors QC Pass QC Pass QC Pass 
1.808 
18.88 

Value 
Range 

Elem 
Units 
Rv g e  
SDev 
%RSD 

#1 
#2 

Error 
Value 
Range 

Elem 
Units 
Gvge 
SDev 
%RSD 

#1 
#2 

5.080 
10.00 

coeeat4 
PP'" 
4.913 
.828 
,5782 

4.933 
4. a93 

QC Pas 
5.080 
18.00 

18. 88 
10.08 

Cu3247 
PP'" 
2.061 
,888 
.4099 

2. 855 
2.867 

QC Pas 
2. 008 
18.88 

Ma2020 
PPm 
5.01i2 . 006 
, 1103 

5.016 
5. 088 

Ca3179 
PPm 
19.55 
.07 

.3514 

19.68 
19.50 

QC Pas 
20.00 
18. 00 

La4086 
PP'" 
4.961 
-01 1 . 2210 
4.954 
4.969 

C;ZC Fail 
20.00 
18.88 

Errors 
Value 
Range 

BC Pass 
5.008 
10. 08 

QC Pass 
5.080 
10. 08 

QC Pass 
1.880 
10.00 

QC Fail 
30.80 
10. 88 

QC Fail 
30.80 
10. 08 

Elem 
Units 
Rvge 
SDev 
XRSD 

Errors 
Value 
Range 

QC Pass 
5.800 
18.00 

NOCHECK NOCHECK QC Pass 
1.6388 
10. 00 



Qnalysis Report QC Standard 87/31/83 82:41:45 FIM page 2 

Uni ts %R PPm PPm PP* PPm PPm PPm 
Qvge 99.32 5,896 5.858 4.951 4.853 5.066 4.918 
SDev 1.11 ,062 . 832 .a12 .024 .a42 . 828 
%RSD 1.115 1.228 .6398 .2415 "4958 -8336 .5687 

Errars NOCHECK NOCHECK NOCHECK QC Pass QC Pass QC Faass QC Pass 
Value 5.888 5.880 5.880 5.888 
Range 18.88 18.88 18. 88 18.88 

Elem Sr4215 Th2837 Ti3372 TI1988 U-3859 V-2924 W-2879 
Uni ts ppm PPm PPm PPm PPm PPm PPm 
Qvge 5.289 .9787 4.916 5.228 1.832 4.973 Q1. 627 
SDev .886 . 8181 -883 . 886 -81  1 . 814 .009 
XRSD ,1867 1.838 .8640 .I182 1" 112 .2728 .5243 

Errars 
Value 
Range 

Elem 
Uni ts 
Qvge 
SDev 
XRSD 

Errors 
Value 
Range 

QC Pass 
5.888 
18.80 

QC Pass 
5.008 
18.88 

QC Pass 
1.888 
18.88 

4.914 5.224 1.848 4.983 Ql. 621 
4.918 5.216 1. 824 4.964 Q1. 633 

QC Pass QC pass QC Pass QC Pass QC F a i l  
5.888 5.800 1.888 5.888 1.888 
18.88 18.88 18.88 10.88 18.88 

QC Pass 
5.888 
18.88 



Q n a l y s i s  Report  QC Standard  87/31/83 82:41:45 PM page 3 

I n t S t d  1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem Sc -- -- -- -- -- -- 
Wavlen 361.384 -- -- -... -- -- -- 
Qvge 6594176 18888 -- -- -- -- -- 
SDev 7727.263 .8888888 -- -- -- -- -- 
%RSD 1.113156 .888Q1888 -- -- -- -- -- 



010108 

final y s i s Report Blank Sample 87/31/83 82:49:14 PM 

Method: DRILY1 Sample Name: icb/ccb Qperatar: 
Run Time:  87/31/83 14:44:15 
Comment: 
Mode: CQNC C o r r .  Factor: 

Elem 
Uni ts 
Qvge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Uni ts 
Rvge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Uni ts 
Rvge 
SDev 
XRSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Uni ts 
Rvge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

fig3288 
PP'" 
.80818 
.80032 
389.87 

.88833 -. 08812 

LC Pass 
.88588 -. 80580 

Ca3179 
PP"' 
"0111 
.la087 
6.866 

-01  15 
a 8106 

LC Pass 
.0588 -. 8588 

La4886 
PP"' 
.0802 
.8888 
396.3 

. 8887 -. 0083 

LC Pass 
.@a58 -. 8858 

Ni2316 
PP'" 
.8885 
.a084 
80.89 

. 8088 

.a882 

LC Pass 
.8858 -. 8858 

Sc36 13 

R l  3882 
PPm 
.0883 
.8856 
1865. 

"8843 -. 8837 

LC Pass 
-8508 -. 8588 

Cd2265 
PPm 
.8881 
.8888 
34.22 

.!a881 

.8882 

LC Pass 
"8058 -. 8858 

Li6787 
PP"' -. 8080 . 8808 
282.6 

.0888 -. 8881 

LC Pass 
,8858 -. 8850 

Fa-1 702 
PP"' 

L-. 8181 . 8018 
18.28 

L-. 0188 -. 8894 

LC Low . 8100 -. 0180 

1960/1 

page f 

LC Pass 
.8058 -. 8858 

LC Pass 
.0588 -. 0580 

NQCHECK 

-496 
PPm . 8136 
,8827 
19.75 

.a155 
"81 17 

LC Pass 
,8508 -. 8588 

Cr2677 
PP'" -. 8084 . ID801 
14.65 

-. 8084 -. 8885 

LC Pass 
.8858 -. 0858 

Mn2576 
PP"' . 8888 
.8881 
589.2 

.8881 -. 8088 

LC Pass 
.8858 -. 0850 

2283/2 
PP"' 
.8818 
,0889 
93.19 

.a083 
,8016 

NOCHECK 

Si2881 

Ba4934 
PP'" 
.8881 
.8881 
114.3 

. 8882 

.8888 

LC Pass 
.8050 -. 8058 

C~r3247 
PP'" -. 8888 
.8881 

492.7 

-. 8881 
.8881 

LC Pass 
.0858 -. 8858 

Mo2820 
PP'" 
.@a15 
.8802 
15.92 

.8813 

.8017 

LC Pass 
.8858 -. 0058 

F1d3484 
PP"' 
.8811 
.8888 
76.33 

.a817 

.8885 

LC Pass 
.8858 -. 8858 

Fab228 

Be3138 
PPm 
.0888 
.8881 
165. 2 

-. 8888 
.8881 

LC Pass 
.8050 -. 8850 

Fez714 
PPm 
.8889 
.a140 
157.9 

. 8180 -. 8818 

LC Pass 
.8258 -. 0258 

Na5889 
PPm -. 0857 

.8083 
5" 982 

-. 8055 -. 8868 

LC Pass 
.8588 -. 8508 

S-1828 
PP'" 
.8058 
.8806 
18.38 

"0063 
.a854 

LC Pass 
.@I88 -. 8188 

Sei96 

Biz238 

Ppm -. 8833 
.a84 1 

123.4 

-. 8884 
L-. 8863 

LC Pass 
.8858 -. 0850 

K-7664 
PPm 
-8848 
.0826 
64.28 

.8858 

.8022 

LC Pass . 1888 -. 1888 

Na3382 
PP"' 
.8263 
.a528 
288.6 

-. 81 18 
H. 8636 

LC Pass 
.8588 -. 8588 

Sb28h8 
PPm 
.8881 
.@@I7 
1284. 

.a814 -. 881 1 

LC Pass 
.0188 -. 8188 

Sni899 



Rnalysis Report 

Uni ts 
Rvge 
SDev 
%RSD 

441 
#2 

Errurs 
High 
Low 

E lem 
Uni ts 
R v g s  
SDev 
%RSD 

#1 
442. 

Errors 
High 
Law 

Elem 
Uni ts 
Rvge 
SDev 
%RSD 

#I 
#e 

E r r o r 5  
High 
Law 

%R 
3.88.6 

- 3  
.3127 

188. 4 
188. 0 

NtJCWECK 

Sr4215 
PP"' 
.8882 
.8881 
29.85 

,, 8882 
.8881 

L.C Pass . 84?(58 -. 8858 

Y-3718 
PP"' 
.8881 
.8881 
188-2 

.8881 
"8888 

L.C Pass . 8858 -. 8858 

Blank 

PF"' . 8816 
.8858 
311.1 

.8852 
-.. 8819 

NOCHECk< 

ThZ837 
PPm . 8814 
.8022 
153.7 

-. 8881 
.8838 

LC Faass 
.@I88 -. 8188 

Zn2862 
PPm -. 8885 
.8881 

23.81 

-. 8884 -. 8885 

L.C Pass 
"8858 -. 8858 

Sample 

FP"' 
.8881 
.8889 
979.2 

-. 8885 
"8887 

NQCHECK 

T i  3372 
PP"' . 8884 
.8884 
90.88 

.8888 

.8881 

LC Pass 
.8858 -. 8858 

Zt-5496 
PP"' . 8884 
-8883 
81.58 

"8887 
.8882 

LC Pas5 
, 8858 -. 8858 

PP"' 
.8883 
.8881 
27.98 

.8884 

.888,3 

LC Pass . @838 
-.. 8838 

U-3859 
PP"' 
.8357 
.881S 
3.527 

,8366 
.8348 

L.C Pass . 1888 -. 1886 

PFJm 
.8886 
-8811 
179.9 

.8814 -. 8882 

L.C Pass 
.8858 
-.. 8858 

u-s92it 

PP"' 
-8883 
"8883 
86.89 

,8885 
-8881 

LC Pass . 8858 -. 8858 

page 2 

PF"' --. 8824 . 8888 
, 8156 

-, 8824 -. 8824 

L C  Pass 
.8858 
-., 8858 

w-m-79 
PP"' 
.8825 
.8875 
296. 2 

.8879 -. 8828 

LC Pas5 
.a188 -. 8188 



IntStd 
Ivlade 
Elem 
Wav l en 
R v g e  
SDev 
%RSD 

#1 
#2 

Blank Sample 



i%alysirj Repov%t 87/31/83 82:54:42 FIM 

Mekhud: DCSZLYJ Sample Name:: pbw-G33.W3 py54-131 apes-at; c t r  :: 
Run T i m e :  87/31/83 14:49:23 
Comment : 
Mode: CUNC C o r r .  Factor: 

Elem 
Uni ts 
CSvge 
SDev 
%RSD 

#1 
#2 

E r r o r s  
High 
L.ow 

Elern 
h i t s  
R v g e  
SDev 
%RSD 

#1 
#2 

E r r o r s  
High 
Low 

E l e m  
Uni ts 
Qv4e 
SDev 
%RSD 

#1 
#2 

Err-ors 
High 
Low 

Elem 
Uni ts 
Rvge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

E l e m  

CSg3288 
F'P"" -. 88887 
.88866 

919.88 

-. 88853 
.88839 

LC Pass 
-88588 -. 88588 

Ca3179 
PP"' 
.a144 
.8828 
19.35 

. 8124 

.@I63 

LC Pas s 
.8588 -. 8588 

La4886 
PPm 
.8882 
.@a85 
268.4 

-. 8882 
-8885 

LC Pass 
,8858 --. 8858 

Ni2316 
PP'" 
.8818 . 8888 
4.133 

.8818 

.8889 

LC Pass 
,8858 -. 8858 

Sc36 1 3 

fil3882 
PP"' 
-8881 . 8816 
19.25 

"8878 
.8892 

LC Pass 
.8588 -. 8588 

Cd2265 

PP"' 
.8883 
"8882 
69. RS 

-8885 . 8882 

1-C Pass 
.8858 -. 8858 

Li6787 
PP"' 
.8881 
.8888 
8.884 

.8881 

.8881 

LC pass . 8858 -. 8858 

P-1782 
PPm 

H. 8187 
.8818 
16.92 

H. 8128 
"8894 

LC High 
.@I88 -. 8188 

1968/ 1 

LC Pass 
.8858 -. 8858 

NUCHECK 

-496 
PPm 
.8864 
.8883 
3. 887 

.8866 

.8862 

LC Pass 
.8588 -. 8588 

Cr2677 
PPm -. 8882 . 8881 
36.58 

-. 8881 -. 8882 

LC Pass 
-8858 -. 8858 

Mn2576 
PP'R 
"8888 
.8888 
196.2 

.8888 -. 8888 

LC Pass 
.8858 -. 8858 

2283/2 

PP"' 
"8818 
.8883 
28.77 

.8812 

.8888 

NUCHECK 

Si2881 

Bart934 
PPm 
.8881 . 8888 
ie.c;l 

.888 1 

.8881 

LC Pass 
.8858 -. 8858 

Cu324-7 
PP'" 
.8885 
.8883 
78.59 

. 8887 

.8882 

LC Pass 
.8858 -. 8858 

Mo2828 
PP"' 
.8886 
.8881 
19.31 

.a087 
-8886 

LC Ftass 
.8858 -. 8858 

Pd3484 
PPm 
-8883 
.8813 
455.9 

-, 8886 
.8812 

LC Pass 
"8858 -. 8858 

p&Zp@ 

Be3138 
PPm --. 8881 
.8888 

12. 62 

-. 8881 -. 8881 

LC Pass 
"8858 -. 8858 

Fez714 

PP'" 
.8848 
.881t8 
28. 2 1 

.8855 . 8841 

LC F1ass 
.8258 -. 8258 

Na5889 
PP"' -. 8847 
.@a13 

27. 55 

-. 8856 -. 8837 

LC Pass 
.8588 -. 8588 

S-1828 
PPm 
.8857 
,885) 1 
161"S 

-. 8888 
H. 8121 

LC Pass 
.8188 -. 8188 

Se196 

B i i3.338 

PPm -. 8818 
.8886 

56. 31 

-. 8886 -. 8814 

LC Pass 
.6?1858 -. 8858 

K-7664 
PPm 
-8887 
.a845 
€582.4 

-. 8824 
.8839 

LC Pass . 1888 -. 1888 

Na3382 

PPrn 
L-. 8765 

.a786 
182.8 

L-. 1328 -. 8289 

LC Low 
-8588 -. 8588 

Sb2868 
PPm 
.8811 . 8819 
177.7 

-. 8883 
.8825 

LC Ftass 
.8188 -. 8188 

Sn1899 



Rnalysis Report 

Uni ts 
R v g e  
SDev 
%RSD 

Errors 
High 
Low 

Elem 
Uni ts 
R v g e  
saev  
%RSD 

E r r o r s  
High 
Low 

Elem 
Uni ts 
Rvge  
SDev 
%RSD 

Errors 
High 
Low 

%R 
97.33 

-14 . 1486 

97.23 
97.44 

NOCHECK 

Sr4215 
PPm 
,8888 . 8888 
128.8 

.8888 . 8888 

LC Pass . 8858 -. 8858 

Y-37 18 
PP* 
.8888 
.8888 
74.72 

.8888 

.a888 

LC Pass 
.8858 -. 8858 

PP"' -. 8887 
.8876 

1828. 

-. 8861 . 8846 

NOCHECK 

Th2537 
PPm . 8883 . 8882 
66.69 

.8882 
" 8885 

LC Pass . 8188 -. 8188 

Zn2862 
PPm 
.8881 
"8887 
672.8 

-. 8884 . 8886 

LC Pass . 8858 -. 8858 

PP"' 
.8886 . 8828 
431.7 

-. 8815 
.8826 

NDCHECM 

T i  3372 
PP"' 
.8881 
.8888 
58.71 

. 8888 

.8881. 

L.C F'ass 
.8858 -. 8858 

Zr-3496 
PPm 
"8884 
.a883 
78.51 

-8887 
.8882 

1-C Pass 
.88!58 -. 8858 

PPm . 8840 
.8887 
14.82 

.@a43 
,8852 

LC Pass 
.8188 -. 8188 

Tl1988 
PP'" -. 8858 
.8887 

3.3.38 

-. 8855 -. 8845 

LC Pass 
,8188 -. 8188 

PP'" 
.8884 . 8888 
11.69 

.8883 
-8884 

LC Pass 
.8838 -. 8838 

u-3559 
PP"' 
-8478 
.8814 
2.978 

.8488 . 8468 

LC Pass . 1888 -. 1888 

PP"' 
,8882 . 8844 
2251. 

-. 8829 
.@a33 

LC Pass 
.8858 -. 8858 

u 2924 - 
PP'" . 8881 
.8888 . 1864 

.8881 

.8881 

LC Pass 
8858 -. 8858 



R n a l y s i s  Repor t  

I n t S t d  
Made 
Elern 
Wav 1 en 
n v y e  
SDev 
%RSD 

2 

Time 
3 
NCITUSED -- 

87/31 /83  82:54:4E! FIM page 3 

5 
NCITUSED -- NCITUSED NOTUSED 



Method: D R I L Y 1  Sample Name: lc-sw--G31W3 
Run Time: &37/31/83 14:54:52 
Comment :: 
Muda: CaNC Carr. 

Elern 
Units 
Qvye 
SDev 
U6RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elern 
Units 
Rvye 
SDev 
XRSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units, 
Rvge 
SDev 
%RSD 

311 
#2 

Elem 
Units 
avge 
SDev 
%RSD 

81 1 
#2 

Oper-at or: 



Analysis Report 

Elem 
Units 
Qvge 
SDev 
%RSD 

#i 
#2 

TntStd 
Mode 
Elem 
Wavlen 
Qvge 
SDev 
XRSD 

#1 
#2 

6 
NOTUSED 

page 2 

010115 



R n a i y s i s  R e p o r t  

Me thod:  D Q I L Y 1  
Run T i m e :  87/31/83 
Cornment :: 
Made: CQNC C a r r .  

E l e m  
U n i t s  
Qvge 
SDev 
XRSD 

#1 
#2 

E l  em 
U n i t s  
n ~ g e  
SDev 
%RSE) 

#1 
#2 

E l e m  
U n i t s  
Uvge  
SDev 
XRSD 

sI. 1. 
#2 

E l e m  
U n i t s  
Uvge  
SDev 
%RSD 

#1 
#2 

E l e m  
U n i t s  
a v g e  
SDev 
XRSD 

sI.l 
82 

E l e m  
U n i t s  
Uvge  
SDev 
%RSD 

#1 
#2 

Sample  Name: 238742 
15:88:23 

F a c t o r : ,  1 

Cu3247 Fe2714 K-7664 
PP"' PP"' PP"' 
.8889 -. 8889 .2713 
"8881 -8189 .a149 
15.47 2197. 5.586 



Rnalysis Report 

E l e m  
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Hvye 
SDev 
%RSD 

#.I 
#e 

Zni3362 

PP"' 
.ti3887 
,8883 
47.26 

. 8889 

.8885 

2 

Time 
-- 
-- 
18888 
.8888888 
-8888888 

18888 
18888 

page 2 

7 
NOTUSED 
-- 
-- 
-- 
-- 
-- 
.- - 
-- 



h a l  y s i  s Repork 87/31/83 83:11:14 F M  

Irlethad: D{>XL.Y1 Samale Name: 238743 
R u n  T i m e :  87/31/83 15:85:54 
Cammer3t :: 
Mode: CC)NC Cow.. Factor: 1 

Elem 
Uni ts  
11vge 
SDev 
%RSD 

#1 
#2 

Elem 
Un i ts  
nvge 
SDev 
%RSD 

#1 
#2 

Elem 
Un i ts  
FSvge 
SDev 
%RSD 

#1 
#2 

Elem 
Un i ts  
FSvge 
SDev 
%RSD 

#1 
#2 

Elem 
Un i ts  
11vge 
SDev 
%RSD 

H i  
#2 

Elem 
Un i ts  
n v g e  
SDev 
%RSD 

# I  
#2 

111 3882 
PP'" 
.8899 
.8868 
6.632 

.a941 

.8856 

Cd2265 
PP"' -. 8888 
,8881 

484.4 

-. 8881 
.U881 

Lib787 
PPm 

S16.58 
.47 

2 . .=, -. L. a 

Si6.25 
Si6.91 

F'-1 782 
PP"' 
.8838 
.8887 
23.32 

.8825 

.a834 

l968/ 1 
PP"' 
.8826 
.8828 
77.49 

.@a40 

.8812 

Th2837 
PPm 
.a819 
-8884 
18.75 

" 8822 

.a817 

RsiE39Q1 
PP'" -. 8820 . 8825 
89.92 

-. 8818 -. 8845 

Co2286 
PP'" 
.8883 
.8881 
46. 47 

-8882 
.a883 

Pig2798 
PP"' 
.8533 
.8825 
4. 698 

.8553. 

.8515 

228"/ I-) 1 

PPm 
.8882 
.8827 
1876. 

.8821 -. 8816 

1968/2 
PP"' -. 8832 

.8888 
24. 93 

-. 8827 -. 8838 

T i  3372 
PP'" . 886 1 
.8885 
8.132 

.@a64 
-8857 

B-2496 
PP"' 
.8858 
.a884 
7" 476 

. 8853 

.8847 

Cr2677 
PP"' -. BB.l.6 
"8883 

16.36 

-. 8814 -. 8818 

Pin2576 
PP"' 
.8814 
.88BB 
2.829 

. 8814 . 8814 

2283/2 

PP"' 
.@@a2 
.8816 
944. 8 

.8813 -. 8889 

Si2881 
PPm 
2.485 

,885 . 1963 

2.488 
2.482 

TI.1988 
PPm 
,8884 
.8828 
784.8 

. 8824 -. 881& 

C)pc.rat o r :  

Lla4934 
PPm 
.8885 
,8888 
4.114 

.8885 . 8884 

Cu3247 
PPm 
.8817 
.8882 
11,,26 

. 881ES 
,8816 

Mo2@28 

PP"' 
.a151 
.8888 
"8319 

.8151 

.a151 

Pd3484 
PPm -. 8884 

.8816 
354. 6 

.8887 -. 8815 

FI b2E -'a 
PPm 
.8882 
.8819 
1881. 

.8816 -. 8812 

u-3059 
PPr" -. 8915 

.@a66 
7.168 

-. 8868 -. 8961 

page 1 



Q n a l  ysis R e p o r t  

E lem 
U n i t s  
Rvge 
SDev 
%R8D 

# 1  
#2 

I n t S t d  
Mode 
E lem 
Wav l en 
Rvye 
SDev 
%RSD 

#1 
#2 

Zn2862 
PP"' 
.8811 
.8883 
31.15 

.@@I4 . 8889 
2 

Time -- 
-- 
18888 
.8888888 
,8888888 

3. 8888 
18888 

.- page r 

010119 



n n a l y s i s  R e p o r t  0 8 7 / 3 1 / 8 3  83:16:45 PM 

Method:  DbqILY1 Sampl c? Name : 7 4 3 d  
R u n  Time: 8 7 / 3 1 / 8 3  15:11:23 
Comment: 

.- -/ 
Mode: CONC Cot-.\-. Factor. :  1. 

E l e m  
\ J n i t  s 
Rvge 
GDev 
%RSD 

91 
we 

E lem 
Uni tcs 
Avge 
SDev 
%RSD 

# 1  
# 2  

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

# 1  
92 

E l e m  
U n i t s  
Avge 
SDev 
%RSD 

# i  
#i2 

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

91 
:# p - 

Elern 
U n i t s  
Avge 
SDev 
%RSD 

# I  
# 2  

Ba4934 
PPm 
.8885 
.88@8 
7.882 

.8885 

.8884  

Cu.3247 

PP"' . 8816  
" 8 8 8 1  
4.697 

" 8 8 1 5  
.8816  

Ma2828 
PP"' 
-8150 
.8883 
1.988 

. 8 1 6 8  

. @ I 5 6  

Pd3484 
PP"' 
. a816  
.8823 
138.9 

.8833 . 8888 

Ftb228 
PP'" 
-, 881 1 
.8888 

68.98 

-. 8 8 1 7  -. 8886  

U"-3859 

PP'" -. 8'778 . 8838 
4.934 

-. 8 7 5 1  --. 8885 

page I. 



Rnalysis Report 

Elem 
Units 
Rvge 
SDev 
XRSD 

#1 
#2 

TntStd 
Mode 
Elem 
Wav 1 en 
Rvge 
SDev 
%RSD 

#1 
s2 

Zn2862 
PP'" 
.@a14 . 8881 
6.528 

. 8815 . 8814 

.- d 
Time - -- 
-- 
18888 
.8888888 . 8888888 
18888 
18888 

.- page r 



. iau3 
E D *  ' a Ir 
-8143 P 
-488 rt; 

r -8:  Lri 

tlc m d-3 
C 

P t a r  
E D "  " a 9 
= 883'3' 
PiZliZi 8 
4 r ris \ 

8 8 ro 



R n a l y s i s  R e p o r t  

E l e m  
U n i t s  
R v g e  
SDev 
%RSD 

# 1  
# 2  

I n t S t d  
Mode 
E l e m  
Wav 1 e n  
dlvge 
SDev 
XRSD 

# 1  
# 2  

Zn28G2 
PPm 
,8821 
. 8 8 8 1  
3 . 6 7 5  

.8828 

.8821 

.- d 
T i m e  -- 
-- 
1 8888 
.8@88888 
.8888888 

1 8 8 8 8  
1 8888 

p a g e  2 

010123 

7 
NQTUSED -- 
-- 
-- 
.....- 
.""- 

......." 
-- 



Met had : DRILY 1 Sample Name: 238744s 
Run Time: 87/31/83 15:22:26 
Camment p, 
Made: CONC CorSr-. Factar*: 1 

El ern 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Qvge 
SDev 
%RSD 

#i 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#i 
#2 

Elem 
Units 
Rvge 
SDev 
ZRSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

page 1 

010124: 

Bi2238 

PPm . 8817 
.8857 
336.3 

.@a57 -. 8823 
K-7664 
PPm 
46" 52 
-55 

1.181 

46.13 
46.9 1 

Na3382 

PP"' 
353.5 
2. 1 

.6885 

352.8 
355. 8 

Sb2865 
PPm 
.5243 
.8887 . 1274 
.5247 
.5238 

Sn1899 
PP"' 
-.. 8882 
.8831 
1657. 

.8828 -.. 8824 
W-2879 
PP"' 
- m  8812 
.8839 

319.2 

.8815 -. 8839 



final y s i s Report 

Elem 
Units 
fivge 
SDev 
"XRSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wav 1 en 
Rvge 
SDev 
"XRSD 

#1 
#2 

Z 1 3 E ! 8 6 2  

PP'" 
.5248 . 8852 
,9891 

-5285 
.5212 

2 

Time -- 
-- 
18888 
.8888888 . 8888888 

18888 
1 8888 

page 2 

010125 



* * 
rtl r 

9 9 
[i t  

9 + - 8 

= .  
8 8 
8 8 
LIT GI 
P -4 

! .I 
8 8 
8 8 
$152 
I- Crl 

CL CI 
a 8 

Crl Lrl 
8 rii 
$0 9 

!! 
8 8 
8 8 - 8 
ro 9 

I I . 
8 8 
8 8 
8 Lzi 
9 r 

' I 
8.  
8 8 - 8 
8 P 

fit 

tfc m d - 3  * 

* * 
n:i r 

. . 
8 8 
8 8 
rii Tic 
-4 0' 

03 03 
CI r " $rl 

r r 
LbI 9 

. . 
8 8 
G.i GI 
6 - 4  
r 6 

a .  

8 8 
8 8 
8 * 
9 r 

. . 
8 8 

F Gi 
Erz ED 

Cn 03 
9 9 
r f 
9 8 
LIT rii 

# 
r 9x3 Z 
= r-. Ti> 9 
Ltf ' ' 3 LIT 
+P i0  ta 
PPED 2 

Ltf' ' a n  
' 88-u a 
P 8 8 3 rii 
6 8 8 fit 
Lrl 8 GI 6 

LC 

LIT' ' W D 
9 8 8 U  iic 
8 8 8 3  i- 
= 8 Q 
6 Erz c4 9 

14 



Qnalysis Report 

Elem 
Units 
Qvge 
SDev 
%RSD 

# I  
#2 

TntStd 
Mode 
Elem 
Wav 1 en 
Rvye 
SDev 
%RSD 

# 1. 
#2 

page 2 

010127 



Rnal ys i s  Repart; 87/31/83 83:36:49 PM page 1 

Methad: DRILY1 Sampl e Name : 238746 
Run T ime:  87/31/83 15:33:27 
Comment :: 
Made: CONC Can-.  Factat*:: 1 

Elew 
Un i t s  
UvEte 
SDev 
XRSD 

S l i  
#2 

Elem 
Un i t s  
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Un i t s  
Uvge 
SDev 
XRBD 

# I  
#2 

Elem 
Un i t s  
Rvge 
SDev 
%RSD 

# i  
#2 

Elern 
Un i t s  
Uvge 
SDev 
%RSD 

35.1 
#2 

Elem 
Un i t s  
Rvge 
SDev 
%RSD 

# i  
#2 

R 13882 
PPm 
.8628 . 8168 
29.89 

.a495 . 8761 

(-'"J2265 

PPm -. 8882 . 8881 
48.25 

-. 8881 -. 8882 

Li6787 
PPm 

S15.18 
-92  

6.858 

S14.53 
S15. 84 

P-1782 
PP"' 
.8812 
.a817 
1 43. 8 

-. 8888 
"8824 

3.968/1 
PP'" -. 81 16 . 8213 
184.3 

-. 8267 
.8835 

Th2837 
PPr" 
.a899 
.8118 
119.5 

.8183 

.@a15 

Ba4934 
PP'R 
.8886 
,8885 
78.38 

-8889 
-8883 

Cu324'7 
PPm 
.8829 . 8816 
55.53 

.8848 

.8817 

Ma2828 
PP"' 
.8182 . 8816 
8. 683 

. 8193 

.8171 

Pd3484 
PP"' 
-, 8889 

.8817 
192.7 

-. 8821 
.8883 

Ftb228 

PPB -. 8888 
.8818 

165888. 

-8887 -. 8887 

U-3859 
PP'" -. 8582 

.a145 
24.95 

-. 8479 -. 8685 

Be3138 
PPm -. 8882 

,8881 
61. 98 

-. 8881 -. 8883 

Fe2714 
PP"' . 1.328 
.@I569 
43.86 

1722 

.8918 

Na5889 
PP"' 
312" 5 

4.8 
1.534 

389.1 
315.9 

5--1828 
PP"' 
.8122 
.8881 
.9888 

.@.I21 

.a123 

Se196 
PP'" 
.@a83 
.a875 
2445. 

.8856 -. 8858 

V-2924 
PP"' 
.8824 
8821 

84. 58 

. 8839 . B818 



final ysis Report 

Elem 
Units 
Q V Q ~  

SDev 
%RSD 

SI1 
#2 

IntStd 
Mode 
EZem 
Wav 1 en 
Qvge 
SDev 
$RSD 

3t; I. 
#e 

Zn2862 
PPm -. 8883 
.8888 

3.738 

-. 8883 -. 8883 

2 

Time -- 
-- 
18888 
.8888888 
,8888888 

18888 
18888 



Rnalysis Report 87/31/83 83:44:28 PM page 1 

Methad: DRZLYl Sample Name : 238747 
Run Time: 87/31/83 15:38:59 
Commen.t : 
Made: CQNC Corr. Factor: 1 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Clvge 
SDev 
%RSD 

#1 
#2 

E1em 
Units 
Qvge 
SDev 
%RSD 

#l 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#i 
#2 

E1em 
Units 
Rvge 
SDev 
% FlSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Qperat or :: 



Qnalysis Report 

Elem 
Unif s 
Qvge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wav 1 en 
Qvge 
SDev 
licRSE) 

Zn2862 
PPm 
.888Ti 
.8883 
49.93 

.8883 

.8887 

2 
Time -- 
-- 
18888 
.8888888 
.8888888 

18888 
188B8 

page 2 

010131 

7 
NOTUSED -- 
-- 
-- - 
- .- 
-- 
-- 
-- 



final y s i s  Report 

Method: DfiILY1 Sample Name: ccv2 
Run Time:  87/31/83 15:49:4h 
Con~ment : 
Mode: CDNC C o r r .  

Elem 
Uni ts  
QvQ€? 
SDev 
XRSD 

#1 
#2 

Er rors  
High 
Law 

EXem 
Un i ts  
Qvge 
SDev 
%RSD 

#I 
41 2 

Errors  
High 
Low 

Elem 
\Jnit s 
Qvae 
SDev 
%RSD 

#1 
#2 

Er rors  
High 
Law 

Elem 
Un i ts  
R V Q ~  
SDev 
XRSD 

#1 
*2 

Er rors  
High 
Law 

E X e rn 

Fact o r  2 

f4 X 3882 
PPm 
9.565 

,854 
.5676 

9.547 
9. 624 

LC Pass 
11.88 
9.888 

Cd2265 
PPm 
1.819 
.885 

-4669 

1.815 
2 ,  822 

LC Pass 
1.188 
.9888 

Li6787 
PPm 
4.695 . 835 
,7487 

4.671 
4.728 

LC Pass 
5.588 
4.588 

FI1 - l  762 
PP"' 
5.831 

.a43 
.8587 

5. 861 
5.888 

LC Pass 
5.588 
4.588 

:L968/ 1 

B-3496 
PPm 
4.625 

-837 
.7573 

4.799 
4.851 

LC Pass 
5.588 
4.588 

Cr2677 
PF"" 
1.962 
.886 

,3646 

1.977 
1.986 

L-C Pas s 
2. 288 

1.688 

Mn2576 
PP"' 
1.837 . 886 
.ha94 

1.832 
1.841 

LC Pass 
1.188 
.9888 

22@-J/2 

PPm 
4.433 . 817 
.3345 

4.921 
4.944 

NOCHECK 

Si2tSBJ 

Ba4934 
PPm 
18. 83 

,86 
"5912 

9.993 
18. 86 

LC Pass 
11.88 
9.888 

Cu3247 
PPm 
2" 853 

-818 
.%a73 

2.845 
2. 868 

LC Pass 
2" 288 

1.688 

Moi?@&7j 

PPm 
5.863 

.a16 
.349 1 

5.87 1 
5.8'36 

LC Pass 
5.588 
4.588 

F1d3484 
PP"' 
1.818 
.882 . 1827 

1.889 
1.811 

LC Pass 
1. 188 
.9888 

p1237J 

Be3138 
PPm 
1.841 
.a84 

"3987 

1. 836 
1,844 

LC Pass 
1.188 
.9888 

Fee714 
PPm 
9.978 

.a41 
.4147 

9.941 
9.999 

LC Pass 
11.88 
9.888 

Na5669 
PP"' 

H46.14 
.38 

.6589 

H45.93 
H46.36 

LC High 
33.88 
27.88 

S-1628 
PPm 
1. 815 . 811 
1. 862 

1. 823 
1.880 

LC Pass 
1.188 
.9888 

Se196 

LC Pass 
5.588 
4.588 

LC Low 
33.88 
27. 88 

LC Pass 
1. 188 
.9888 



R n a l y s i s  R e p a r t  page 2 

U n i t s  
Rvge 
SDev 
%RSD 

#I 
#2 

E r r o r s  
H i g h  
Law 

E lem 
U n i t s  
Rvge 
SDev 
%RSD 

#I 
#2 

E r r o r s  
H i g h  
Low 

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

#I 
#2 

E r r o r s  
H i g h  
Low 

%R 
98.92 
.45 
4532 

99.24 
98.68 

NOCt4ECK 

Sr4215 
PP* 
5.274 
-81 1 
.2127 

5.267 
5. 282 

LC P a s s  
5.588 
4.588 

Y-3718 
PP* 
5.882 
.881 
.8117 

5.1?182 
5.881 

LC P a s s  
5. 588 
4.588 

PP"' 
5.121 
,884 
.8884 

5.118 
5. 124 

NOCHECK 

Th2837 
PP"' 
-9888 
.8865 
.6579 

.9754 

.984E, 

LC P a s s  
1.188 
.9888 

Zn2GZ162 
PP'" 
1. 827 . 888 
.a119 

1.827 
1.827 

LC P a s s  
1. 188 
.9888 

PP'" 
5.801 
.a17 
.3338 

5.869 
5.893 

NOCHECK 

Ti S372 
PP"' 
4.948 
.888 . 1689 
4.934 
4.945 

LC P a s s  
5.588 
4.588 

Zr3496 
PP"' 
4.056 
.816 
-3339 

4.844 
4.967 

LC P a s s  
5.588 
4.588 

PP"' 
5.837 
.834 
-6763 

5.812 
5.861 

LC Pa55 
5.588 
4.588 

Tl1988 
PP"' 
5.264 
.858 
,9474 

" ~ ~ 2 2 9  

5.299 

LC Ftass 
5.588 
4.588 

PP* 
4.986 
.8i0 . 3598 
4.893 
4.918 

LC P a s s  
5.588 
4.588 

u-3859 
PP'" 
1.847 
.883 
.2818 

1. 845 
1.858 

LC Faass 
1. 188 
.9888 

PP"' 
4.984 
.883 
.8595 

LC P a s s  
5.588 
4.588 

W-2879 
PP"' 

H 1. 6.49 
.a17 
1.837 

LC H i g h  
1. 188 
.9888 



Q n a l y s i s  R e p o r t  87/31/83 83:55:88 PM page 3 

I n t S t d  1 2 3 4 J 6 7 C 

Made *Counts T ime WOTUSED NOTUSED NOTUSED NQTUSED NOTUSED 
Elem Sc  -- -- -- -- -- -- 
Wavlen 361.384 --- -- -- -" - -- -- 
FSvge 69 1338 18888 -- -- -- -- -- 
SDev 3133. 198 . 8888888 -- -- -- -- -- 
%RSD .4532878 .8888888 -- -.... -- -- -- 



Rnalysis Report 

Method: DRILY2 Sample Name: cc:b2 
Run T ime:  87/31/83 15:57:57 
Comment : 
Mode: CONC C o r r .  Factor: 

E lcm 
Uni ts 
Flvge 
SDev 
XRSD 

#I 
#2 

Ervors 
High 
Law 

E l  ern 
Uni ts 
Flvge 
SDev 
%RSU 

#i 
#2 

Errors 
Hiyh 
Low 

E lem 
Uni ts 
Flvge 
SDev 
XRSD 

#1 
#2 

Err-ors 
High 
Low 

E l e m  
Uni ts 
FJvge 
SDev 
XRSD 

#1 
#2 

Errors 
High 
Low 

E l c m  

flg3288 
PP"' -. 88825 

.88823 
89.334 

-. 88889 -. 88841 

LC Pass 
-88588 -. 88588 

Ca3 1 79 
PP"' 
" 8852 
-8833 
63. -74 

.a829 

.8876 

LC Pass 
-8588 -. 8588 

La48U6 
PP"' -. 8883 

,8882 
C" JJ. 73 

--. 8882 -. 8885 

LC Pass 
-8858 -. 8858 

NiZ316 
PPm . 8886 
.8887 
1 18. 9 

.8881 

.8811 

LC Pass 
.8858 -. 8858 

Sc36 13 

R 13882 
PPm 
.8188 
-8821 
11.65 

. 8195 . 8166 

LC Pass 
.8588 -. 8588 

C"J226yj 

PP"' 
" 8888 
.8881 
312" 2 

.8881 -. 8888 

LC Pass 
.8858 -. 8858 

Li6787 
PP"' 

H. 8855 
.8883 
4.716 

H. 8856 
H. 8853 

LC High . 8858 --. 8@58 

P-1782 
PP"' 
.8881 
.a848 
3235" 

.8835 -. 8832 

LC Pass 
.8188 -. 81@8 

19h8/1 

LC Pass 
.8858 -. 8858 

LC Pass 
.8858 -. 8858 

LC Pass 
.8588 -. 8588 

NOCHECK 

E-2496 
PP"' 
.8128 
-63825 
28. 66 

"83.38 
.@I83 

LC Pass 
.8588 -. 8588 

Ct-2677 
PP"' -. la882 
.8818 

623. 2 

-. 8889 
.888G 

LC Pass 
.8858 -. 8858 

Mn2576 
PP"' 
.8883 
.8885 
157.7 

-. 8888 
-41887 

LC Pass 
,8858 -. 8858 

22@3/2 

PP"' -. 8814 
.8882 

13.71 

-. 8813 -. 8816 

NOCHECK 

Si2881 

B.34934 
PP"' 
.8888 
.8881 
443.9 

-. 8888 
.8881 

LC Pass 
.8858 -. 8858 

Cu3247 
PP"' . 8813 . 8881 
4.565 

"8813 
.8813 

LC Pass . 8858 -. 8858 

Ma2Q2QI 

PP"' 
.@a13 
.8881 
9.352 

.GI812 

.@a13 

LC Pass 
.8858 --. 8858 

F1d3484 
PPm -. 8889 

.8886 
63.58 

-. 8885 -. 8813 

LC Pass . 8858 -. 8858 

Pb22@ 

Be3138 
PP"' -. 8885 . 8882 
43.42 

-. 8883 -. 8887 

LC Pass . 8858 -. 8858 

Fee714 
PP"' 
"8889 
.8888 
911.5 

-. 8848 . 8865 

LC Pass . 8258 -. 8258 

Na5B89 
PP"' 
.8238 
.a884 
1.583 

-8248 
.8235 

LC Pass . 8588 -. 8588 

€328 
PP"' . 8853 . 8823 
43.48 

.8837 
,8878 

LC Pass . la188 -. 8188 

Se196 

page f 

Biz238 

PPm -. 8833 
.8862 

189. 2 

.8811 
L-. 8877 

LC Pass 
"8858 -. 8858 

K-71564 
PPm -. 8899 . 888& 
5.717 

-. 8183 -. 8895 

LC Pass . 1888 -. 1888 

Na3382 
PPm 

L-. 1269 . 1864 
83.86 

L-. 2822 

L-. 8517 

LC Low 
.8588 -. 8588 

Sts2868 
PP* 
.8817 . 8888 
1. 152 

.8818 

.8@17 

LC Pass 
.8188 -. 8188 

51-11894 



Q n a l  y s i s  R e p o r t  

U n i t s  
Rvge 
SDev 
%RSD 

E r r o r s  
H i g h  
Low 

E l e m  
U n i t s  
Qvge 
SDev 
%RSD 

E r r o r s  
H i g h  
Low 

E l e m  
U n i t s  
Qvye 
SDev 
%RSD 

E r r o r s  
H i g h  
Low 

%R 
97.83 
.79 

.a847 

97. 28 
98.39 

NUCHECK 

Sr4215 
PP'" 
.8888 
"8888 
125.5 

. 8888 

.8888 

LC P a s s  
.8858 -. 8858 
Y-3718 
PPm 
.8888 
.8688 
38.34 

.8888 

.8888 

LC P a s s  
.8858 -. 8858 

PP"' -. 888a 
-8814 
161.7 

.8881 -. 881.8 
NOCHECK 

Th2837 
PPm -. 8818 
.8881 

1.22- 39 

-. 8889 -. 8811 
LC P a s s  
.8188 -. 8188 
Zn2862 
PP"" -. 8883 
.8883 
180.9 

-. 8885 -. 8881 
LC P a s s  
.8058 -. 8858 

PPf" -. 8814 
.a843 
386.3 

-. 8844 
.8816 

NUCHECK 

T i  3372 
PPm . 8882 
.8882 
136.8 

.8888 

.8884 

LC P a s s  
,88563 -. 8858 
Zr3496 
PP"' -. 8881 
.8881 
112.5 

-. -. 8888 
LC P a s s  
.8858 -. 8858 

PPrn 
,8897 
"8886 
5.628 

H. 8181 
.8893 

LC Pass  
.8188 -. 8188 
TI1988 
PP'" . 8869 . 8194 
288.9 

-. 8868 
H. 8287 

LC Pass  . 8188 -. 8188 

PP"" -. 8888 
.8887 
2884. 

-. 8885 . 8885 
LC P a s s  . 8838 -. 8838 
u-3am 
PP'" 
.8138 
.8831. 
."J ."J 
LL.. 15 

.a159 . 8116 
L C  P a s s  
.I888 -. 1888 

PP"" -. 8812 
.8824 
288.2 

-. 8829 
-8885 

LC P a s s  . 8858 -. 8858 
u-2924 
PPm -. 8888 
.a884 
L687. 

-. 8883 
.a883 

LC P a s s  
.8858 -. 8858 

page  2 

PP'" -. 8810 
.@@I1 
181.3 

-. 8810 -. 8883 
LC P a s s  
.8858 -. 8858 
w--2879 
PPm -. 8883 
.8816 
478.9 

-. 8815 
.888a 

LC P a s s  
-8188 -. 8188 



R n a l y s i s  R e p o r t  

S l n t S t d  1 2 3 4 5 
Mode * C o u n t s  T i m e  NOTUSED NOTUSED NOTUSED 
E l  ern Sc -- -- -- -- 
W a v l e n  361.384 -- -- -- ...- 
Q v g e  683818 18888 -- -- -- 
S D e v  5 4 7 3 . 8 8 6  ,8888888 -- -- -- 
%RSD . 8 8 8 3 6 8 1  .8888888 -- -- -- 

p a g e  3 

6 7 
NDTUSED NDTUSED -- -- 



Qnalysis Report page 1 

Method: DfiIL-Yl Sampl. e Name : 238748 
Run Time: 87/31/83 16:83:31 
Comment :: 
Mode: CONC Corr. Factor-: 1 

Elem 
Units 
Rvge 
SDev 
%RSD 

fl 
f2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

# 1. 
#i? 

Elem 
Units 
Rvge 
SDev 
XRSD 

#1 
#2 

Elem 
Units 
Rvfle 
SDev 
XRSD 

#1 

Elem 
Units 
Rvge 
SDev 
XRSD 

W1 
#e 

Se146 
PP'" -. 8882 
.8888 

513.5 



A n a l y s i s  Report  

Elem 
Uni ts;  
Rvge 
SDev 
%RSD 

St1 
#2 

In t 'S td  
Mode 
Elem 
Wav 1 en 

Zn2862 
PP"' . 8885 
.888E 
136.5 

.888'3 

.8888 

2 

Time -- 
-- 
18888 

3 4 C J 6 7 
NOTUSED NQTUSED NQTUSED NOTUSED NOTUSED 



nna lys i s  Report 87/31/83 84:14:22 PM 

Method :: DAIL..Y 1 Sample Name: 238749 
Run T i m e :  87/31/83 16:&9:82 
Comment: 
Mode: CONC C o r r .  Factor:  1 

Elem 
Un i t s  
#vge 
SDev 
XRSD 

#1 
#2 

Elem 
Un i t s  
Rvge 
SDev 
%RSD 

# i  
#2 

Elem 
Un i t s  
Rvge 
SDev 
XRSU 

81 
#2 

Elem 
Un i t s  
Rvge 
SDev 
XRSD 

# i  
#2 

Elem 
Un i t s  
nvge 
SDev 
XRSD 

#1  
#2 

Elem 
Un i t s  
Rvge 
SDev 
%RSD 

# i  
#2 

A1 3882 
PP"' . 8684 
.8817 
2.768 

8592 

. 8616 

Cd33t"j 

PPm 
.8881 
.8883 
466. 2 

-88633 -. 8881 

L i6787 
PPW 

214.48 
"33  

2.384 

514.17 
S14. 64 

P-1782 

PP'" . 8826 
.8818 
39.53 

. 8816 . 8833 

1968/1 
PPm 
.@a45 
.8885 
11.48 

. 8845 . 8841 

'Th2637 
PPm 
.a819 
.8882 
18.48 

.8828 

.8817 

B-.2496 
ppm 
.a842 
.8812 
26.61 

.885 1 . 8834 

Cr-267'7 

PP"' -. 8818 
-8885 

46. 95 

-. 8813 -. 8887 

Mn2576 
PP"' 
"8885 
.8888 
6.273 

. 8884 

.8885 

2283/2 

PP"' -. 888'3 
,8886 

"78.95 

-. 8884 -. 8813 

Si2861 
PP"' 
.4763 
-8885 
.a978 

.4779 

.4786 

Tl1988 

PPnl -. 8889 
.8899 

1183. 

-. 8879 . 886 1 

page 1 



Analysis Repopt 

Elem 
Units 
Avge 
SDev 
%RSD 

#i  
#2 

IntStcl 
Mode 
Elem 
Wav 1 en 
Qvye 
SDev 
%RSD 

#1 
#e 

page 2 

010141 



h a 1  y s  i s Report 87/31/83 84:19:53 PM page 1 

Method: BfiILY1 Sample Name: 238758 
Run Time: 87/31/83 16:14:32 
Comment : 
Mode: CONC Corr. Factor:: 1 

Elem fig3288 W 1 3852 Qs1838 E-2496 
Units ppm PPm PPm PPm 
Qvge ,88846 . 8558 .8817 . 8838 
SDev .88165 . 8145 "8858 .8884 
%RSD 359.44 26. 31 343.2 12;:. 67 

Elem Ca3 179 Cd2265 ~ae286 Cr2677 
Units ppm PPm PPm PPm 
R v g e  -. rz11z118 .8882 . 8881 -,, 8@12 
SDev .8887 .8882 . 8885 . 8888 
XRSD 48.88 87.23 384.3 3.518 

Elem La4886 Li6787 Mg2798 Mn2576 
Units ppm PPm PPln PPm 
Wv g e  . 8836 S14.21 .8896 .8881 
SDev "8883 .89 .8839 "8681 
%RSD 9.257 .&$835 41.88 41. 87 

Elem Ni231G P-1782 2283/ 1 ~283/2 
Units ppm PPm PPm PPm 
Rv g e  .8824 .a187 .8888 -. 8826 
SDev .888& .8844 .8886 .8885 
XRSD 33.96 41.31 77.58 19.34 

 em Sc36 13 1968/1 1968/2 ~iesai 
Units %R PPln PPm PPm 
Rvge 98.41 .8886 -. 8866 .3762 
SDev .41 "8834 .a814 .8181 
XRSD .4518 39.59 21. 24 2.676 

Elem ~ ~ ~ 4 2  15 Th2837 Ti 3372 T1 19@8 
Units ppm PPm PPm PPm 
R v g e  -. 8lL781 .8884 .8884 -. 8898 
SDev .8888 . 8819 .8883 .883& 
%RSD 28.79 459.4 91.85 42. la 



analysis Report 

Elern 
Units 
Rvge 
SDev 
%RSD 

# i  
#2 

XntStd 
Mode 
Elem 
Wav 1 en 
Rvye 
SDev 
XRSD 

#1 
82 

.- I2 
Time -- 

page 2 

010143 

7 
MOTUSED -- 
.- - 
-- 
-- 
"."- 

-- 
-- 



s m D c m  
xtlc 3 r 
n m m  r.m 
u <  m d-3 

F:? G/ 63 !il 

turn 
0 

$ 8  ..or: CI 
8 3 ri-i b~ 

988 TO bP 



Q n a l y s i s  R e p o r t  

E lem 
Unit.; 
Qvge 
SDev 
XRSD 

# 1  
3i.2 

I n t S t d  
Mode 
E l  em 
Wav 1 en 
Qvge 
SDev 
%RSD 

# 1  
#2 

Zn2862 Zr3496 
PP"' PP'" 
. a 8 8 1  . 8 8 8 1  
. 8 8 8 1  -8882 
1 4 2 . 9  1 5 1 . 7  

page 2 

010145 



nnalysis Report 87/31/83 84:38:53 PM page 1 

Method: DfiTLY1 Sample Name: 238752 
Run Time: 87/31/83 16:25:32 
Ccrmment : 
Mode: CONK Corr. Factor: 

Elem 
Units 
Fjvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
nvge 
SDe v 
%RSD 

#1 
#e 

Elem 
Units 
avge 
5Dev 
%nsn 

#1 
#2 

Elem 
Units 
Fjvge 
SDev 
YRSD 

#1 
#2 

Elern 
Units 
Fjvge 
SDev 
%RSD 

#1 
#e 

Elem 
Units 
Fjvge 
SDev 
YRSD 

#1 
#e 



Qnalysis R e p o r t  

Elem 
Units 
Gvge  
SDev 
%RSD 

#1 
#2 

Int; St d 
M a d e  
E1em 
Wavlen 
R v g e  
SDev  
dRSD 

# I  
#2 



h a l y s i s  R e p o r t  p a g e  1 

Method:  UnZLY l  Sample  Name: 238753 
Run Time: 8 7 / 3 1 / 8 3  16:31:83 
Comment : 
Mode: CONC C a r r .  F a c t o r :  

E lem 
U n i t s  
Rvge 
SDev 
%F?SD 

# 1  
# 2  

E l e m  
U n i t s  
Qvge 
SDev 
%RSD 

# I  
352 

E l e m  
U n i t s  
Rvge 
SDev 
'XRSD 

# 1  
# 2  

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

# 1  
# 2  

E l e m  
U n i t s  
Rvye  
SDev 
%RSD 

# 1  
# 2  

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

# I  
# 2 

Ba4934 
PP'" . 8811 . 8 8 8 3  
24.78 

. 8 8 8 9  . 8813 

C1.13247 
PP'" 
.8858 
.8811 
22. 9 2  

. 8 8 4 2  

.8858 

Ma2828 
PP"' 
. 8 8 4 1  
.8885 
12.69 

. 8 8 3 7  

.@a45 

Pd3484 
vpm -. 8885 . 8832 

719.5 

-. 8 8 2 7  
.8018 

F1b228 

PP"' -. 8883 
.8828 

678. 4 

.8811 -. 8817 

U-385'3 
PP'" 
.8292  
.a157  
a- -.% 4s. 6 3  

. 8181 
, 8 4 8 3  



1 I  i l l  l Z P  
1 1  ~ l l l l t 3  



Qnalysis Repor+ 

Method: DQTL-Y1 Sample Name : 238'754 
Run Time: 87/31/83 16:36:33 
Comment : 
Made: CONC Chrr. Factor-.: 1 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
nvge 
SDev 
'XRSD 

#1 
#2 

Elem 
Units 
Rvge 
SUev 
%RSD 

#1 
#2 

Elem 
Units 
Qvge 
SDev 
%RSD 

#1 

Elem 
Units 
Clvge 
SDev 
%RSD 

#1 
#2 

page 1 



Analysis Report 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
avge 
SDev 
%RSD 

#1 
#2 

Zn2862 
ppm . 8885 
.8882 
44.25 

.8884 
"8887 

2 

Time -- 
-... 
18888 . 8888888 . 8888888 
18888 
18888 

page 2 

O i O I S l  
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R n a l y s i s  R e p o r t  

E l e m  
Units 
Rvge 
SDev 
%RSD 

#1 
92 

IntEitd 
Mode 
E l e m  
Wav l en 
FSvge 
SDev 
%RSD 

#1 
#2 

zn2862 

PP"' 
"8886 
-8884 
59.43 

.8889 

.8884 

.- d 
T ime  -- 
-- 
1 8888 
.8888888 
.8888888 

1 8888 
1 8888 

page  2 
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Rnal y si s Report 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wav l en 
Qvge 
SDev 
%RSD 

#1 
#2 

Zn2862 

PPm 
.8883 . 8881 
48.12 

.8884 
,8882 

.- r=: 
Time 
-- 
"- - 
18888 
.8888888 
.8888888 

18888 
1 8888 

pagr 2 

010157 



Qnalys is  Report iZl7/31./83 85:89:21 PM page 1. 

i'4ethod: lLSFtILY1 Sample Name: ccv3 
Run T ime:  87/51/83 17:83:54 
Comment: 
Mode: CUNC C o r r .  Factor: 1 

Uperat o r :  

E l e m  Rg3288 a13882 69~1898 
Uni ts  ppm PPl" PPI" 
Avge 1.8463 9.728 5.116 
SDev . 8876 ,817 .@I6 
%RSD 72246 . 1798 .3845 

B--2496 
PPm 
4.999 

.829 
.5895 

4.978 
5.828 

LX Pass 
5.588 
4.588 

Cr2677 
PP'" 
2.885 

.a1 1 
.5386 

1.997 
2. 81.2 

LC Pass 
2. 288 

1.888 

Mn2576 
PP"' 
1. 847 . 886 
.5726 

1.843 
1 852 

LC Faas s 
1.188 
-9888 

".383/ 2 
L-L- 

PPl" 
4.981 

.a65 
1.318 

4.935 
5.827 

NDCHECK 

Si2881 

Er rors  LC Pass LC Pass LC Pass 
High 1.1888 11.88 5.588 
Low .98888 9. 888 4. 588 

LC Pass LC Pass 
11.88 1. 1B8 
9.888 .9888 

LC Pass 
5.588 
4.588 

Er ro rs  LC Pass LC Pass LC Pass 
High 22. 88 1. 188 5.588 
Low 18. a8 .9888 4.588 

LC Pass LC Pass 
2. 288 11.88 
1.888 9.888 

L.C Low 
22- 

18.88 

E l  en1 La4886 L i 6787 Mg2798 
Un i ts  ppm PPm PPm 
Avyr 4.869 L4.413 19.89 
SDev .882 .826 "88  
%RSD .a485 .5576 .4168 

Er rors  LC Pass LC Low LC Pass 
High 5.588 5.588 22. 8s 
Low 4.588 4.588 18. 88 

LC Pass LC High 
5.588 53.88 
4.588 2'7" 88 

LC Low 
33. 88 
27.88 

Elem Ni2316 GI -. 1-78? 22@3/ 1 
Un i t s  ppm PPm PPln 
avge 4.984 5.251 4.933 
SDev .883 . 182 .882 
%RSD . 8686 3.474 .a344 

Er rors  LC Pass LC Pass NUCHECK 
High 5.588 5.588 
Low 4.588 4. 588 

LC Pass LC Pass 
1.188 1.188 
.9888 .9888 

LC Pass 
1.. 188 
.9888 



R n a l y s i s  R e p o r t  page  2 

L i n i t s  %R 
Qvge 92. 85 
SDev .25 
%RSD .272i 

E r r o r s  NUCHECK 
H i g h  
Low 

E l e m  Sr42 1 5 
U n i t s  ppm 
Rvge 5.218 
SDev . 819 
%RSD .3577 

E r r o r s  LC P a s s  
H i g h  5.588 
Low 4.588 

E l e m  Y-37 18 
U n i t s  ppm 
Rvge 4.976 
SDev .a84 
%RSD .8788 

E r r o r s  LC P a s s  
H i g h  5.588 
Low 4.588 

PP"" 
5.287 . 812 

..- I C . d.3d7 

5.199 
5. 216 

NOCHECK 

Th2837 
PP"" 
.9854 
.8842 
.4289 

.9824 

.9883 

LC F1asr, 
1.188 
.9888 

Zn2862 
F'pm 
1. 868 
.885 

,4799 

1. 856 
1.863 

LC P a s s  
1.188 
"9888 

PP"" 
5.192 

.854 
1. 844 

5.144 
5" 228 

NOCHECK 

Ti3372 
ppm 
4.967 

"814 
.2794 

4.955 
4.977 

LC P a s s  
5.588 
4. 588 

Zr3496 
PPm 
4. 866 

.886 . 1132 

4. 078 
4.062 

LC P a s s  
5.588 
4.588 

Fspm 
5.344 

- 8 1  1 
.2135 

C -- J. dA5 
r I r . 2  
J. .3c)r- 

LC P a s s  
5.588 
4. 588 

' T l  1988 
PP"' 
5.336 

.867 
1. 24'7 

5.289 
5.383 

LC P a s s  
5.588 
4.588 

PPrn 
4. 968 

-843 . 8646 

4.938 
4.991 

LC P a s s  
5.588 
4.588 

U-3859 
F'Pm 
1.861 

.a14 
1.289 

1.852 
1.871 

L.C Pass  
1.188 
.9888 

LC P a s s  
5.588 
4.588 

v 2924 "- 
PP"' 
5. 864 

.816 
-3183 

5.853 
5 .8 '75  

LC P a s s  
5.588 
4.588 

LC P a s s  
5.588 
4.588 

LC H i g h  
1. 188 
.9888 



Qnalysis Report 87/51/83 85:89:21 PM page 3 

TntStcl 
Mod, 
Elern 
Wav 1 en 
Q v g e  
SDev 
%RSD 

3 

NUTUSED 
-- 

4 
NUTUSED 

CT 
J h 
NUTUSED NOTUSED 

7 
NOTUSED 





ana lys is  Report 

Un i t s  
nvge 
SDev 
%RSD 

#1 
#2 

Er rors  
High 
Low 

Elem 
Un i t s  
avge 
SDev 
%RSD 

#1 
#2 

Erravs 
High 
Low 

Elem 
Un i t s  
avge 
SDev 
%RSD 

# I  
:H 2 

Error-s 
High 
Low 

%R 
92.76 

- 6 3  
.6815) 

93.2 1 

92.31 

NQCHECK 

Sr42 15 

PP"' -. 8888 
.8888 

gas. 9 

.8888 -. 8888 

LC Pass 
-8858 
-.. 8858 

Y-3718 
PPm -. 8888 

.8888 
22.68 

-. 88Ql1 -. 8888 

LC Pass 
.8858 -. 8858 

PPm 
.8889 . 8828 
212.6 

-. 8885 . as23 

NOCHECK 

Th2837 
PP'" -. 8886 

,8819 
331.2 

.8888 -. 8819 

LC Pass 
.8188 -. 8188 

Zn2862 
PP"' --. 8885 
.888Z 

44.65 

-. 8884 -. 8887 

LC Pass 
.8858 

PP"' -. 8819 
.8815 

79.59 

-. 8829 -. 8888 

NQCHECK 

T i  33'72 
PP"' . 8882 
.8881 
76.29 

.8883 

.8881 

LC Pass . 8858 -. 8858 

Zr3496 
PP'" 
.8B38 
.8841 
136. 1 

w 8881 
H. 8859 

LC Pass 
,8858 

PPffl 
H. 8272 

-8829 
18. 72 

H. 8251 
H. 8293 

LC High 
,8188 -. 8188 

Tl1!?8# 
PPm . 8818 
-8828 
111.5 

.8884 

.8832 

LC Pass 
.8188 -. 8188 

PP"' -. 8885 
.8816 

386.5 

.8886 -. 8816 

LC Pass 
.8838 -. 8838 

U-3859 
PPm 
.8848 . 8892 
1s. 92 

.a913 . 8782 

LC Pass . 1888 -. 1888 

PP"' -. 8889 . 8816 
179.2 

-. 8821 
.8882 

LC Pass 
.8858 -. 8858 

U-2924 
PPm -. 8888 
.8884 

1839. 

-. 8883 
.8883 

LC Pass 
.8858 -. 8858 

page 2 

PPm -. a6336 
.8883 

8. 114 

-. 8834 -. 8838 

LC Pass 
.8858 -. 8858 

W-2879 
PP"' -. 8883 . 8888 
b. 417 

-. 8883 --. 8883 

LC Pass 
.a188 -. 8188 



R n a l y s i s  R e p o r t  87/31/83 85:17:34 PM p a g e  3 

I n t S t d  
Mode 
E l e m  
Wav 1 en 
Rvge  
SDev 
%RSD 

3 
NOTUSED -- 

4 
NOTUSED 

5 
NOTUSED 
-- 

El 
NOTUSED 



Q n a l y s i s  R e p o r t  

Method: :  DRSL..Y1 S a m p l e  N a m e :  238750 
Run T i m e :  87/31/83 17: 3 . 7 ~ 4 4  
Comment : 
Mode: CUNC C a r r .  F a c t o r :  1 

E l e m  
Un i k  s 
R v g e  
SDev  
%RSD 

#1 
# 2  

E l e m  
U n i t s  
R v g e  
SDev  
%RSD 

#1 
#2 

E l  em 
U n i t s  
R v g e  
SDev  
%RSD 

#1 
#2 

E l e m  
U n i t s  
R v g e  
S D e v  
%RSD 

#1 
#2 

E l e m  
U n i t s  
Q v g e  
S D e v  
%RSD 

# 1  
#e 

E l e m  
U n i t s  
R v g e  
S U e v  
%RSD 

# 1  
#2 



A n a l y s i s  R e p o r t  

Elem 
U n i t s  
Avge 
SDev 
ZRSD 

#1 
#2 

I n t S t d  
Mode 
E l  en1 
Wav 1 e n  
R v g e  
SDev 
%RSD 

#1 
#2 

p a g e  2 

7 
NQTUSED 
-. - 
-- 
-- 
-- 
-- 

- -- 
-- 



Method: DRILY1 Sample Name : 238'755 
Run Time: 87/51/83 17:23:I6 
Curnment : 
Mode: CBNC Corr. Factor-: 

Elem 
Units 
Rvqe 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
#vqe 
SDev 
%RSD 

# i  
#2 

Elem 
Units 
nvge 
SDev 
%RSD 

#1 
#2 

Elem 
Un i 4; s 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
#vge 
SDev 
%RSD 

#I 
#2 

Elem 
Units 
#vge 
SDev 
%RSD 

#1 
#P 

apes-at or : 

page 1 



Rnalysis Report 

Elem Y-3718 
Units ppm 
Qvge  .8881 
SDev . 8881 
%RSD 163. 1 

IntStd 1 
Mode *Count s 
Elem Sc 
Wav 1 en 36 I.. 384 
n v g e  ,525331 

SDev 1738.997 
%RSD .2768138 

010167 

87/31/83 85:28:35 PM page 2 

7 
NOTUSED 



Rnal ys is  Report 87/31/83 85:39:27 PM 

iqethad: DtAILY1 Sample Name: pbw--G31W4 pg54-132 ape?-at at-: 
Run T i m e :  87/31/83 17:34:82 
Comment: 
Mode : CONC Car-.r, Fact o r :  

Elem 
Uni ts  
fivge 
SDev 
XRSD 

311 
#2 

Errors 
High 
Low 

Elem 
Un i ts  
Rvge 
SDev 
'XWSD 

311 
#2 

Er rors  
High 
Law 

Elem 
Un i ts  
fivge 
SDev 
'XRSD 

311 
312 

Et-r ur s 
High 
Low 

Elem 
Un i ts  
Mvge 
SDev 
'XWSD 

311 
312 

Er rors  
High 
Low 

E l  em 

fig3288 
PPm 
.88898 
.@@@I 1 
12. 3~ "7 

. 88882 

.88897 

LC Pass . 88588 -. 88588 

Ca3179 
PP"' . 8138 . 8883 
2.358 

.a135 . 8148 

L.C Pass 
.8588 -. 8588 

L.a4886 
PP"' 
.8811 . 8888 
3.2133 

. 8811 

.88 i  1 

LC Pass 
.8858 -. 8858 

Ni2316 
PPm 
.8881 . 8886 
818.9 

-. 8884 
.8885 

LC Pass 
"8858 -. 8858 

Sc3& 13 

GI 1 3882 
PP"' 

H. 1249 
.8885 
.3764 

H. 1246 
t.1. 1252 

L.C High 
.8588 -. 8588 

Cd2265 
PPln 
.8881 . 8881 
48" 66 

.8881 

.8881 

LC Pass 
-8858 -. 8858 

Li6787 
PP"' 

I-I, 8148 
-8886 
3.745 

H. 8152 
H. 8144 

LC High 
.ti3858 -. 8858 

P-1782 
PPm -. 8845 

.8824 
54.21 

-. 8862 -. 8828 

LC Pass 
,8188 -. 8188 

l.968/ 1 

8-2496 
PPm 
.8831 
.8881 
3.859 

.8831 . 8832 

LC Pass . 8588 -. 8588 

Cr2&77 
PPI" -. 8888 
.8889 

111.2 

-. 8815 
-.. 8882 

LC FSass 
"8858 -. 8858 

M1-12576 
PPm 
.8888 . 8881 
378. 5 

-. 8888 
.888 1 

LC Pass 
.8858 -. 8858 

227J3/2 

PP* -. 8819 
.8887 

36. 13 

-. 8824 -. 8814 

MUCHECK 

Sieaai 

LC Pass 
.8858 -. 8858 

LC Pass . 8858 -. 8858 

LC Pass 
.8858 -. 8858 

LC Pass 
.8858 -. 88563 

LC Pass . 8858 -. 88563 

LC High . 8858 -. 8858 

Ma2828 
PP"' 
.8886 . 8813 
217.7 

LC Pass 
.8588 -. 8588 

LC Pass . 8588 -. 8588 

LC Low 
"8588 -. 8588 

Pd3484 
PP"' 
.8812 
.8887 
59.54 

NUCHECK 



R n a l y s i s  R e p o r t  

I J n i t s  
Rvge 
Snev 
%RSD 

#I 
we 

Et-..rors 
H i g h  
Low 

E l e m  
U n i t s  
Avge 
SDwv 
%RSD 

9t; 1 
#2 

Ert-;.cs t-s 
H i g h  
Low 

E l e a  
U n i t s  
Rvge 
SDev 
%RSD 

#1 
#2 

E r r o l - s  
H i g h  
Low 

%R 
86.58 ".. - 

a A 2  
-3656 

86.36 
86.88 

NCJCHECK 

Sr42 15 
PP"' 
.8881 . 8888 
13. 38 

. 8888 

.8881 

LC P a s s  
,8858 -. 8858 

Y--37 1 8 
PP'" 
.8888 
.8881 
643. 7 

-. 8881 
,8881 

LC P a s s  
.8858 -. 8858 

PP'" 
.8828 . 8Q187 
33.56 

.8815 . 8824 

NOCHECK 

Thi2837 
lisp''" -. 8817 
.8886 

37.86 

-. 8821 -. 8812 

LC P a s s  
.8188 -. 8188 

Zn2862 
PPm -. 8881 
-8883 

181.3 

-8888 -. 8883 

LC P a s s  
.8858 -. 8858 

PP'" -. 8824 
.8884 

18. 88 

-. 8827 -. 8821 

NCJCHECK 

Y i 3372 
PP"' . 8886 
.8888 
2. 866 

.8886 

.8886 

LC P a s s  
.8858 -. 8858 

2~3496 
PP"' 
.a034 . 8846 
138.7 

.8881 
H. 8868 

LC Fsass 
.8858 -. 8858 

PP'" 
H. 8457 

8822 

4.773 

H. 8472 
1-1. 8442 

LC H i g h  
.@I88 -. 8188 

Tl i488 
PP"' -. 8878 . 8852 
66. 38 

L-. 8114 -. 8841 

LC P a s s  
,8188 -. 8188 

PP"' -. 8887 
.8886 

84.98 

-. -. 8883 

LC P a s s  
.a838 -. 8838 

U,-3859 
lisp"' 

H. 1376 
., 8166 
12.85 

H. 1259 
H. 1494 

LC H i g h  . 1888 -. 1888 

page  2 

PP'" . 8887 
.8888 
2. 618 

.8887 

.8887 

LC Pa55 
"8858 -. 8858 

W-2879 
VP"' 
-8887 . 8864 
979.4 

-. 8834 
m 8852 

LC P a s s  
.8188 -. GI188 
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Analysis Report page 1. 

Method:: DFSIL ... Y1 
Run Time: 87/31/82 
Commertt : 
Made: CONC Corr. 

Elem 
Units 
Qvge 
SDev 
%RSD 

#I 
:#. 2 

Elem 
Units 
Rvge 
SDe v 
%RSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 

Elem 
Units 
FSvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Qvge 
SDe v 
msu 

#I  
#2 

Elem 
Units 
n ~ g e  
SDev 
%RSD 

#1 

Sample Name: lcsw-G31W4 
17:39:37 

Fact or-P 1 

Operator :: 



Rnal ysis Repovt 

El e~n 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

11"I.t;Std 
Made 
Elem 
Wav 1 en 
Fjvge 
GDev 
%RSD 

#1 
#2 

Zn2862 
PP'" 
.5826 
.8897 
1.678 

-5757 
.5895 

.- 
Ci 

Time -- 
-- - 
18888 
.8888888 
.8888888 

1 8888 
18888 

010172 

87/31/83 85:44:58 P M  .-. page r: 



Q n a l y s i s  R e p o r t  87/31/83 85:58:27 PM 

Method:  DAILY1 Sample  Name: 238768 
Run T ime:  87/31/83 17:45:80 
Comment : 
Mode: CCINC: Cart-. F a c t o r :  1 

ELem 
U n i t s  
Clvge 
SDev 
%RSD 

#1 
#2 

E l  em 
U n i t s  
Qvge  
SDev 
%RSD 

#1 
#2 

E l e m  
U n i t s  
Qvge  
SDe v 
%RSD 

#I 
#2 

E l e m  
U n i t s  
Rvge 
SUev 
%RSD 

#I 
#2 

E l  em 
U n i t s  
FSvge 
SDev 
%RSD 

#1 
#2 

E l e m  
U n i t s  
Rvge  
SDev 
%RSD 

# i  
#2 



E l e m  
U n i t s  
Q v g e  
SDev 
%RSD 

#i 
#2 

I n t S t d  
Made 
Elem 
Wav 1 e n  
Hvge 
SDev 
%RSD 

#1 
#e 

Zn2862 
PP'" . 8835 . 8884 
18.71 

. 8836 . 8833 
2 

T i m e  
...- 
-- 
18888 
.@a88888 
,8888888 

18888 
18888 

0101'94 

87/31/83 85:58:27 PM page 2 



R n a l y s i s  R e p o r t  87/31/83 85:55:59 PM 

Method:  DRILY1 Sample Name: 238761  
Run Time: 87/31/83 17:58:37 
Comment : 
I%de :: CQNC Cor-r., F a c t  o r  : 

E l  em 
U n i t s  
Rvge 
SDev 
XRSD 

91 
# 2  

E l e m  
U n i k s  
Qvge  
SDev 
XRSD 

W 1  
# 2  

E l e m  
U n i t s  
Rvge 
SDev 
XRSD 

# 1  
# 2  

E l e m  
U n i t s  
Rvge 
SDev 
XRSD 

# i  
# 2  

E l e m  
U n i t s  
a v y e  
SDev 
%F46U 

# 1  
# 2  

E l e m  
Unit . ;  
FSvge 
SUev 
XRSD 

# 1  
# ;? 

page 1. 

B i i Z 2 3 8  

PPm 
. 8 8 1 4  
-8835 
249.5  

.8839 -. 881 1 

K".-7664 
PP"' 
. I 6 1 9  . 8 5 9 3  
36. 6 4  

.2839 . 1288 

Na3382 
PPm 
857 .2  

5.7 
. 6 5 9 5  

853.2 

861 .2  

Sb2868 
PP"" -. 8 8 8 4  . 8858 
1392. 

. 8 8 3 2  

-. 8 8 3 9  

S1-11899 
PP"" -. 8828 
.8881 

2.577 

-. 8B27 -. 8 8 2 9  

W-2879 
PPm 
-" 8882 . 8823 

1 1 i28. 

-. 8819  
,8814  



G n a l y s i s  R e p o r t  

E l e m  
U n i t 5  
Qvge  
SDev 
%RSD 

#I 
#e 

I n t S t d  
Mode 
E l e m  
Wav len  
f4vge 
SDev 
%RSD 

W 1  
#e 

2 3 
T i m e NUTUSED -- -- 
-- -- 
18888 -- 
.8888888 -- . 8888888 -- 

Oi0176 

87/31/83 85:55:59 F4M p a g e  2 

7 
NQTUSED 
"."- 
..- - 



Method:  DRILY1 Sample Name: 238761d 
Run Time: 87/31/83 17:56:89 
Comment :: 
Made: CUNC C o r r .  F ' a c t n r :  

E lem 
U n i t s  
Qvae 
SDev 
%RSU 

# 1  
# 2  

E lem 
U n i t s  
Qvge 
SDev 
XRSD 

31: 1 
#e 

E l e m  
U n i t s  
Qvge 
SDev 
%RSD 

# 1  
#E! 

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

# 1  
# 2  

E l e m  
U n i % s  
FSvge 
SDev 
XRSD 

# 1  
# 2  

E l e m  
U n i t s  
Rvge 
SDev 
XRSD 

# 1  
# 2  

Gi 1 3 8 # 2  
PPm . 1476 
. @ I 2 6  
8 .542 

. 1387 . 1565  

Cd336 5 
l- L. 

PP"" 
.a881 
.8887 
1213. 

-. 8 8 8 4  
.8886 

L i 6 7 8 7  
PPm 

C - -. 
...)A&" 58 

.85 . 1513 

S33.54 
S33.47 

P_" i  782 
PPm . 8 1 6 4  
.8115 
'78.53 

- 8 2 4 5  . 8882 

1 9 6 8 / 1  
PP"' 
.8831 
.8881 
1.757 

.8832 
,8831 

Th2837 
PPm -. 8831 

.8829 
94.74 

-. 8852 -. 8818 

U p e r a t  o r :  



Rnalysis Report 

Elrm 
Urtits 
Qvge 
BDev 
%RSD 

#1 
#e 

IntStd 
Made 
Elem 
Wav 1 en 
Rvge 
SDev 
%RSD 

Q1 
#e 

Z-I-3496 
PPm 
.8889 
.@.I16 
138. 6 

. 888'7 

.8171 

3 
NUTUSED 
-- 
-- 
-. - 
-- 
-a". 

.- - 
-- 

010178 

87/31/83 86:81:28 PM page 2 



R n a l y s i s  R e p o r t  87/31/83 86:8'7:88 PM 

Method: DAILY1 S a m p l e  N a m e ;  238762 
Run T i m e :  87/31/83 18:81:38 
Camment : 
Mode: CONC Car-l-. F a c t o r - :  

Elerrr 
U n i t s  
Avge  
S D e v  
%RSD 

# I  

E l e m  
U n i t s  
R v g e  
SDev  
XRSD 

#1 
#2 

E l e m  
U n i t s  
n v g e  
S D e v  
%RSD 

#1 
#2 

E l e m  
U n i t s  
R v g e  
SDev  
%RSD 

#1 
#2 

EJern 
I J n i t s  
R v g e  
S D e v  
%RSD 

#1 

E l e m  
U n i t s  
R v g e  
SDev  
XRSD 

#1 
%2 

p a g e  1 



Rnalysis Report 

Elem 
Units 
Rvge 
SDev 
%RSD 

# 1  
#2 

TntStcl 
Mode 
Elem 
klav 1 en 
Qvge 
SDev 
%RSD 

81 
#2 

OiOl80 

87/31/85 86:87:88 PM page 2 



h a 1  ysis Report 87/31/83 86:12:32 PM 

Iylethod: DfllL.Y1 Sample Name :: 238'762s 
Run Time: 87/31/85 18:87:11 
Cfomment : 
Mode: CUNC Corr. Factor: 1 

Elem 
Units 
Uvge 
SDev 
"XRSD 

311 
#2 

Elem 
Units 
Rvge 
SUev 
XRSD 

#I 
#2 

El em 
Units 
#vge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SUev 
%RSD 

3t.1 
+)2 

Elem 
Units 
Qv9e 
SDev 
%RSD 

#I 
#2 

Elem 
Units 
Rvye 
SUev 
%RSD 

#I 
%2 

Operat or: 

page 1 



A n a l y s i s  R e p o r t  

E lem 
U n i t s  
CJvge 
SDev 
%RSD 

#1 
#2 

I n t S t d  
Mode 
Elern 
Wavlen 
Uvye 
SDev 
%RSD 

#1 
#2 

Zn28b2 
PP'" 
.5946 . 8846 
-7819 

.5914 
"5979 

2 
Time 
-.." 
-- 
18888 . 8888888 
,8888888 

18888 
18888 

010182 

87/31/83 86:12:32 PM page 2 



Q n a l y s i s  R e p o r t  8 7 / 3 1 / 8 3  86:18:83 PM 

I '4ethod :: DFSILY l S a m p l e  N a m e :  238763 
Run T i m e :  8 7 / 3 1 / 8 3  18: I;?:%? 
Comment : 
Made: CaNC C o r r .  F a c t a r :  1 

E  I. e nl 
U n i t s  
FSvge 
S D e v  
%RSD 

81 
# 2  

E l e m  
U n i t s  
Q v g e  
SX3e v  
%RSD 

#1 
#2 

E l e m  
U n i t s  
Q v g e  
S D e v  
XRSD 

# 1  
# 2  

E l e m  
U n i t s  
R v g e  
SDe v  
%RSD 

# 1  
#2 

E l e m  
U n i t s  
FSvge 
S D e v  
XRSD 

81 
#2 

E l e m  
U n i t s  
Q v g e  
S D e v  
%RSD 

#1 
#2. 

p a g e  1 



Qnalysis R e p o r t  

010184 

87/31 /83  86:18:83 PM page 2 

Elern Y-3718 zn2@62 Zt-3496 
Units ppm PPm PPm 
Avge .8881 .8887 . @@28 
SDev -8881 . BQ184 -8834 
%RSD 96.83 58.25 119.7 



010185 

page 9 Qnalys is  Repart 

Method: DgqIL"Y1 Sample Name: ccv4 
Run T i m e :  87/31/82 18:22:54 

Operat o r :  

Carnment : 
Mode: CONC C o r r .  Factor:: 

Elem 
IJnits 
Qvge 
SDev 
bRSD 

f 1  
#2 

Er rors  
High 
Low 

Elem 
Un i ts  
Qvge 
SDev 
bRSD 

#1 
st2 

Er rors  
High 
Low 

Elem 
Un i ts  
Rvge 
SDev 
ZRSD 

f 1  
#2 

Er ro rs  
High 
Low 

Elem 
Un i ts  
Qvge 
SDev 
bRSD 

#1 
#e 

Er rors  
H i  gh 
Low 

Elent  

Rg3288 
PPm 
1. 8623 
.8848 

.4558 1 

1.8589 
1. 8657 

LC Pass 
1.1888 
.98888 

Ca3179 
PP"' 
28.62 

.- .-. . 
1. 112 

28.45 
28.78 

LC Pass 
22. 88 

18.88 

La4886 
PP'" 
4.817 

" 886 . 1238 

4" 822 

4, 813 

LC Pas s 
5.588 
4.588 

Ni2316 
PP"' .- 7 .> 
d m  l5dL 

.a43 
.A158 

5. 2l;rrz 
5.262 

LC Pass 
5.588 
4.588 

$3~36 1 3 

fil3882 
PPln 
qm 722 

.888 
.8518 

9.728 
4.716 

LC Pass 
11.88 
9.@88 

Cd2265 
PPl" 

H1. 188 
.a13 

1. 192 

1.891 
Hi. 118 

LC High 
1. 188 
.9888 

L i 6787 
PPm 

L3.975 
,835 

.8785 

L4.888 
13.951 

LC Low 
5.588 
4.588 

1782 --. 
PP"' 

H5.783 
.a42 

"734 1 

H5. 6-73 
H5.732 

LC High 
5.588 
4.588 

1968/1 

Bi333@ 

PP"' 
5. 846 

.12182 
.8S4 1 

5.845 
5.847 

LC Pass 
5.588 
4.56218 

K -,-7 6 6 4 
PP'" 

113.65 
-28  

1.458 

L13.79 
L13.5 1 

LC Low 
22. 

1t3.88 

Na3382 
PP"' 

L23.82 

.57 
2.484 

L24- z:;? 
L23.41 

LC Low 
33. 88 
27.88 

Sb2868 
PP"I 
1.839 . 881 
. I293 

1. 838 
1.848 

LC Pass 
1.188 
.9888 

Sn1899 

LC Pass 
5.588 
4.588 

LC High 
1. 188 . '388121 

LC Pass 
5.588 
4.588 

LC Pass 
2. 28s 
1.888 

LC Pass 

1. I388 

LC Pass 
11.88 
9.888 

LC Pass 
1.188 
.9888 

LC Pass 
5.588 
4.588 

LC High 
33.88 
27. 88 

2283/ 1 

PP"' 
5.871 

.826 
.5287 

NDCHECK LC Pass 
1.188 
.9888 

L C  High 
1. 188 
.9888 



Rnalysis Repapt 

Un i t s  
R v y e  
SDev 
%RSD 

#1 
# i2 

Errors  
High 
L a w  

Eletn 
Un i t s  
Rvge 
SDev 
%RSD 

#1 
#2 

Er rors  
High 
Law 

Elem 
Uni ts  
Rvge 
SDev 
%RSD 

# I  
#2 

Er rors  
High 
Low 

%R 
88.93 

.26 
2932 

88.75 
89. 12 

NUCHECK 

Sr4215 
PP'" 
5.161 

.889 
"1751 

5- 160 
5.155 

LC Pass 
5. 588 
4.588 

Y-3718 
PPm 
4.974 . 885 
.8931 

4.977 
4.971 

L-C Pass 
5.588 
4.588 

ppm 
5.411 

.888 . 1448 

5.417 
5.485 

NQCWECK 

Th2837 
PPm 
.9954 
.@a38 
"3829 

.9975 

.9933 

LC Pass 
1. 188 
.9888 

ZrI2862 
PPrn 

Hi. 151 
-813 

1.158 

W1. 142 
HI.. 168 

LC High 
1.188 
.9888 

PFnl 
5.447 . 872 
1.317 

5.396 
5.490 

NQCHECK 

T i 337;: 

PP"' 
4.997 

.a89 . 1871 

4.998 
5.883 

LC Pass 
5.588 
4.588 

Zr3496 
PPn' 
4.896 . 882 
8422 

4.897 
4.894 

LC Pass 
5.588 
4.588 

F'pm 
H5.688 . 821 

.3756 

H5.665 
H5.695 

LC High 
5.588 
4.588 

TI1988 
PPll 
5.489 . 862 
1. 122 

5.445 
H5,532 

LC Pass 
5. 588 
4.588 

PPm 
5" 1 

. 866 
1.284 

5.880 
5. 181 

LC Pass 
5.588 
4. 588 

U-3859 
PP"" 

H I .  118 . 821 
1.898 

bl1. 183 
HI. 133 

LC High 
1.188 
.9888 

FjFm 
5.429 

.a45 
.8319 

5.398 
5.461 

LC Pass 
5.588 
4.588 

v-2924 
Plum 
5. 1ae 

833 

.ti299 

5.159 
5. i286 

LC Faass 
5.588 
4.588 

page 2 

LC Pass 
5.588 
4.588 

Hi. 738 
1-11.781 



010187 
87/31/83 86:27:53 FIM page 3 a n a l y s i s  R e p a r t  

In tSLcl  
Mode 
E lem 
Wavlen 
Avge 
SDev 
%RSD 

.- I2 
Time -- 

-. 
3 

NOTUSED 
....- 

4 
NUTUSEB 
-- 

E' J 

MOTUSED 
-- 

6 
NOTUSED 
-- 



n n a l y s i s  R e p o r t  page 1 

Method:  DAIL-Y1 Sample Name: ccb4 
Run T ime:  87/31/85 18:38:22 
Comment : 
Piode :: CClNC Con-. F a c t  or- :: 

Elern 
U n i t s  
Avge 
SUev 
XRSD 

# I  
$4 2 

E i - r o r s  
H i g h  
Law 

Elern 
U n i t s  
Qvge 
SDev 
X RS13 

# I  
#p 

E r r o r s  
H i g h  
Low 

Elern 
U n i t s  
Qvge 
SDev 
XWBD 

#1 
#2 

E i - r o r s  
H i g h  
Low 

Elern 
U n i t s  
Avge 
SDev 
%RBI3 

#I 
#2 

E r r o r s  
H i g h  
Low 

E l e n ~  

A 1 388i2 
PPI" 

W. 1 385 . 81 18 
8.458 

Ed. 1383 
H. 1227 

LC H i g h  
.8588 -. 8588 

C ,..J " '7 6 15 
LC. 

PPm . 8881 
.8881 
282, 1 

.8881 -. 8888 

LC P a s s  . 8858 --. 8858 

1- i 6787 
PPln 

H. 8174 . 8887 
3.973 

H. 81-79 
H. 8178 

LC H i g h  . 8858 --. 8858 

P-.1 782 
PP"' 
-8834 
.8883 
244.3 

.8892 
gJqJ25 

LC P a s s  . 8188 -. 8188 

1568/ 1 

LC H i g h  
.8858 -. 8858 

LC P a s s  
.8588 -. 8588 

NUCHECK 

Be-i249 h 

PP"' 
.8174 
@826 

14.78 

.8192 . 8156 

LC P a s s  
.8588 -. 8588 

Ci-2677 
PPI" -. 8815 
.8881 

3.951 

-. 8815 -. 8814 

LC P a s s  . 8856? -. 8858 

Mn2576 
PP"' -. 8888 
.8881 

438.7 

-. 8888 
.8888 

LC P a s s  
.8858 -. 8858 

22@"2,'2 . ..I 
PP"' -. 8885 

.8817 
357.6 

-. 8816 
.8887 

NUCHECK 

Si2881 

Ba4934 
PPln 
.8881 
,8888 
29.58 

.8881 

.8881 

LC P a s s  
.8858 -. 8858 

Cu3247 
PPm 

H. 8863 
.8886 
9.167 

H. 8859 
t-in 8867 

LC H i g h  
.8858 -. 8858 

Mo27p@ 

PPm 
-8887 
.@a87 
183. 8 

.8811 . 8882 

LC Pass  
.@a58 -. 8858 

Pd34V54 
PP"' 
"8829 
.8889 
38. 51 

.8823 

.8836 

LC P a s s  
.8858 -. 8858 

pG2$3@ 

Be3138 
PP"' -. 8813 

.8881 
11.88 

-. C381i.2 -. 8814 

LC P a s s  . 8858 -. 8858 

Fee714 
PP'" -. 8824. 

.8813 
56.68 

-. 8833 -. 8814 

LC P a s s  
.8258 -. 8258 

Na5889 
PP1" 
.84E7 . 8814 
3.877 

.a478 

.a457 

LC Pass  
-63588 -. 8588 

S-.X 82B 
PP"' 
.8824 
-8887 
367.4 

. 8885 -. 8838 

LC P a s s  
-8188 -. 8188 

Se196 



Q n a l y s i s  R e p o r t  

U n i t s  
Qvge 
SDev 
ZRSD 

#1 
#2 

Errov-5 
H i g h  
Low 

E l e m  
I J n i t  s 
Qvge 
SDev 
XRSD 

#1 
# i2 

E r r o r s  
H i g h  
Low 

E l e m  
U n i t s  
Q v y e  
SDev 
ZRSD 

#I 
#2 

E r r o r s  
1-4 i g h 
Law 

ZR 
88.71 . 17 . 1861 

88.59 
88. 82 

NOCHECK 

St-42 15 
PP"' 
.8888 . 8888 
2. 265 

. Q888 

.8888 

1.C Pas s . 8Ql58 --. 8858 

Y--3718 
PP"' 
, 8888 
.8881 
2q2,e 

-. 8888 . 8881 

L..C Pas s 
"8858 --. 8858 

PP"' . 8864 
.8851 
79.16 

. 8188 

.8828 

NUCHECK 

'Th2837 
PP"' -. 8832 
.8888 

25.69 

-. 8826 -. 8838 

LC P a s s  
-8188 -. 8188 

Z1.1;::862 
PP'" -. 8885 
.8888 

.8838 

-. 8885 
-.. 8885 

LC P a s s  
-8858 -. 8858 

PP"" -. 8833 
.8829 

89.54 

-. 8@53 -. 8812 

NOCHECK 

T i  337~2 

PP"' . 8885 . 8883 
56.81 

.8883 . 8887 

LC Pass  
.8858 -. 8858 

Zr3496 
PPm 
.8885 
.8886 
117.2 

. 8881 . 8818 

LC P a s s  
.8858 -. 8858 

PPm 
H. 8397 

.8814 
3.535 

H. 8387 
H. 848'7 

LC H i g h  
.8188 -. 8188 

T11488 
PP* 

L-. 8185 . 882 1 
28.19 

--. 8898 
I....-. 8128 

LC Low 
.8188 -. 8188 

PP"" 
.8812 
.881i 
91.56 

.8884 

.8819 

LC P a s s  
-8838 -. 8838 

U-5859 
PP"' 

H. 3.34 1 
.8283 
15. 1 i  

I-I. 1196 
H. :L465 

L C  H i g h  . 1888 
-a 1888 

PPr" --. 8888 
.8882 

1828. 

-. 8882 
,8882 

LC P a s s  
.8858 -. 8858 

u-2924 

PP"' -. 8882 . 8883 
165.6 

-. 8884 . 8888 

LC P a s s  . 8858 -. 8858 

page 2 

PP"' -. 881 1 
.8813 

117.3 

-. 8882 -. 8828 

LC P a s s  
.8858 -. 8858 

W--2879 
PP"' -. Bl?r81 

-8882 
164. 8 

-.. 8882 
.8888 

LC P a s s  
.@I88 -. 8188 



R n a l y s i s  R e p o r t  87/31/83 86:35:21 PM p a g e  3 



Me-khod: DRILY1 Sample  Name: 238764  
Run Time: 8 7 / 3 1 / 8 3  1 8 r 3 5 : 3 1  
Comment : 
Mode: CXiNC C o r r .  F'actot-:: 1 

E lem 
U n i t s  
n v g e  
SDev 
XRSD 

# 1  
# 2  

E l e m  
U n i t s  
Qvge 
SDev 
%RSD 

# 1  
# 2  

E lem 
U n i t s  
Rvge 
SDev 
%RSD 

# 1  
.# 2 

Elern 
U n i t s  
Qvge 
SDev 
%RSD 

W i  
# 2  

Elern 
U n i t s  
n v g e  
s a e ~  
%RSD 

# I  
# 2  

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

W i  
%2 

13-2496 
PP"' 
" 8 1 4 1  . a815 
18.76 

.8151 

.8138 

C r 2 6 7 7  
PPm -. 8812 . 8882 
17.95 

-. 8 8 1 4  -. 881 1. 

Mn2576 
PPm 
.8885 
.888 1 
21. 8 6  

.@a84  

.8885 

2283/2 

PPr" -. 8882 
.8889  

576.5 

.88415 -. 8888 

S i 2 6 6 1  
PP"' 
2 .917 

.a16  
-5513 

2.985 
2.928 

'l"ll.988 
PPm 
.@a39 
. a 1 8 4  
264.8 

.81 1 3  -. 8 8 3 4  

Ba4934 
PP'" . 8886  
.8888 
6.469 

- 8 8 8 6  . 8887 

Cu3247 
PP'" . 8 8 6 4  . 8 8 8 7  
11.54 

. 8859  
- 8 8 6 9  

Mo2828 
PP'" . 8158 
.@a87 
4.4a7 

. a 1 4 5  . 8 1 5 4  

Pd3484 
PPm -. 8 8 1 7  

- 8 8 8 7  
38.92 

-. 8812 -. 8&22 

p b 2 2 8  

PP'" -. 8818 
" 8 8 8 9  

86. 19 

-. 8 8 8 4  -. 8816  

U-385'3 
PPm . 1812 
.8139  
13.75 

. 8 9  1 4  
"1111 



Qnalysis Report 

Elem 
Unit5 
Avge 
SDev 
%RSD 

# i  
#e 

IntStd 
Mode 
Elem 
Wavlen 
Qvye 
SDev 
%RSD 

#1 
#2 

zn2@&e 

PPm -. @881 
.8882 
169.6 

.888QI -. 8883 

.- Is 
Time -- 
-".. 
18888 
.8888888 
,, 8888888 

1 iZ3888 
18888 

010192 

87/31/83 8h:48:38 P M  page 2 



R n a l  y s  I. s R e p o r t  

Me thod :  DRILY1 Sample Name: 238765 
Run Time: 87/31/83 18:48:48 
Comment : 
Mode: CQNC ; - Y  F a c t o r :  1 

E l e m  
U n i t s  
Uvge 
SDav 
XRSD 

# 1. 
#2 

E l e m  
U n i t s  
Uvgt? 
SDev 
XRSD 

#I 
we 

E l e m  
U n i t s  
FIvge 
SDev 
t;cnsa 

#1 
#2 

E l e m  
U n i t s  
Rvge 
SlUev 
%RSD 

#1 
#2 

E l e m  
U n i t s  
Uvge 
SDev 
XRSD 

#1 
#2 

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

W 1  
#2 

Us1898 
PPI" 
.8817 . 8884 
25.78 

. 8821 . 8814 
Co2286 
PP'" -. 8888 
-8884 
4082. 

. 8883 -. 8883 
Mg2798 
PP'" 
.@I95 
-8863 
31.82 

-8243 
.a154 

22@3/ 1 

PPm 
.GI833 . am31 
88.32 

. @817 
-886 1 

1968/2 
PPtn -. 8859 
.a842 
78.18 

-. 8838 
-.. 8889 

T i 33'72 

PP"' 
.8814 
.@a11 
78. 84 

88,"E: 

.8886 

Q p e r a t  o r :  



Rnalysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wav l en 

page 2 

3 4 J €s 7 C 

NOT'USED NOTUSED NCSTUSED NOTUSED NCSTUSED 
-- -- -- -- "- - 



a n a l y s i s  R e p o r t  

Method:  DQILY1  Sample Name: 238766 
Run T ime:  8 7 / 3 1 / 8 3  18:4.5:49 
Comment : 
Mode: CnNC Car-r. F a c t o r : :  1 

E l  enr 
U n i t s  
k v g e  
CI aDev 
%RSD 

9 1  
# 2  

E l e m  
U n i t s  
Qvge 
SDev 
%RSD 

# 1  
9 2  

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

91 
# 2  

E l e m  
U n i t s  
FSvge 
SDev 
%RSD 

# 1  
92 

E l e m  
U n i t s  
n v g e  
SDev 
%RSD 

# 1  
# 2  

E l e m  
U n i t s  
FSvge 
SDev 
%RSD 

# 1  
# 2  

B-2496 
PPln 
.8864  
,8819 
38.73 

.@a77 

.8858 

C r 2 6 7 7  
PPn' -. 8818 
"8883 

24.59 

-. 8888 -. 8812 

Mn2576 
PP"' 
.8882 
,8881 
21.73 

-8883 
" 8882 

2283/2 

PPnl -. 8 8 7 9  
.8187 

134.5 

-. 8155 -. 8 8 8 4  

S i 2 8 6 1  
PP"' 
1. 165  
.882 . 1739 

1.164 
1. 1 6 7  

T I 1 9 8 8  
PP'" 
.8132 
.8113 
85.98 

8852 
. 8212 

i 2238 

PPm . 887'7 
. 8 8 6 3  
82.87 

- 8 1  22 

.8832 

K--7664 
PPm 
. 2 8 6 8  
.8346  
16.79 

.2385 . 1816 

Na33@2 

PPm 
F C  
AJ~.  8 

3.1 
.5524  

552.4  
c-F ~ 4 6 . 9  

Sb2868 
PPm 
.8878 . 8 8 6 8  
85. 51 

.8112 

.8828 

Sn1899 
PP'" . 8828 
. a 8 4 5  
164.8  

. 8 8 6 8  -. 8 8 8 4  

W-2879 
PPm . 8828 . 8816  
81.87 

. 8832 

.8889  



Rnalysis Report 

Elem 
Units 
l='ivge 
SUev 
XRSU 

IntStd 
Mode 
Elem 
Wav 1 en 
R v g e  
SDev 
%RSD 

page i2 



Rnalysis Repor%t 87/31/83 86:55:56 PM 

Method: DAILY1 Sample Name: 238767 
Hun Time: 87/31/83 18:58:58 
Comment: 
Mode :: CQNC Cot-.r-. Fac-.t or E 1 

Elem 
Units 
Rvye 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
# 2 

Elem 
Uni%s 
FSvge 
SDev 
%RSD 

#1 
3t2 

Elem 
Units 
Avge 
SDev 
XRSD 

#I 
#2 

Elem 
Units 
CSvge 
SDev 
%RSD 

#1 
tt.2 

Elem 
Units 
Avge 
SDev 
%RSD 

+I1 
#2 

Qperat or: 

page 9 



A n a l y s i s  R e p o p t  

E l e m  
U n i t s  
Q v g e  
SDev 
%RSD 

#1 
#2 

I n t S t d  
Mode 
E l e m  
bJav 1 e n  
Avge 
3 D e v  
%RSD 

#1 
#2 

Zn2862 
PP"' 
,8832 
.@a87 
23-33 

.8837 

.8826 

2 

T i m e  -- 
-- 
18888 
.8888888 
.8888888 

18888 
18888 

010198 
87/31/83 86:55:56 PM p a g e  2 



Rnalysis Report 

Method: D ~ I L Y ~  Sample Name: 238768 
Run Time: 87/31/83 1W:56:86 
Comment : 
Mode: ClTlNC Carr. Factor: 

El em 
Units 
RvGle 
SBev 
%RSD 

#l 
#e 

Elem 
Units 
R V Q ~  
SDev 
%RSD 

#1 
W2 

Elem 
Units 
~ V Q @  

SDev 
%R5D 

#1 
#2 

Elem 
Units 
R V Q ~  
SDev 
%RSD 

Wi 
#2 

Elem 
Units 
Rvye 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#I 
# 2 

fll3QI82 

PPI" . 1284 . 8214 
17.08 

. 1852 . 1356 
Cd2265 

PPm 
.8884 
.8881 
35.28 

.888S 
-8883 

Li6787 
PPI" 
527. '74 

-24 
.8664 

S27. '31 
527.57 

P-"17A2 
PP'" 
.a134 
.8188 
88.63 

. 8218 

.8858 

1968/1 
PP"' . 8186 . 8215 
1 15.4 

. 8834 

.8337 

Th2837 
PP'" 
-8883 
.8871 
2441. 

.8853 -. 8848 

Operat or: 



Q n a l y s i s  R e p o r t  

E l e m  
U n i t s  
Q v g e  
S D e v  
%RSD 

Q 3. 
#2 

I n t S t d  
Mode 
E l e m  
Wav I. e n  
Q v g e  
S D e v  
%RSD 

Q1 
#2 



Rnalysis Report 

Method: DRltY1 Sample Name: 238769 
Run Time: 87/31/83 19:81:15 
Corflment : 
Mode: CONE Corr. Factor: 1 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
FSvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

351 
#2 

Elem 
Units 
R v g e  
SDev 
%RSD 

#1 
#2 

Elem 
Units 
fivge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

12~1898 
PP'" 
.8827 
.8@51 
iaa. 6 

-. 8889 
.8863 

Go2286 
PP"' 
.8881 . 8888 
21.25 

.8881 

.8888 

Mg2798 
PP'" 
a 8842 . 8252 
681.9 

-. 8137 
8228 

i2283/ 1 
PPm -. 8829 
-8838 
131.5 

-. 8856 -. 8882 
1968/2 
PP"' 
.8826 
"8856 
219.2 

-. 8814 . @865 
Ti 3372 
PP"' -. 8884 
.8824 
574. 8 

-. 8821 
.8813 

page 1 

j, 2238 

PPm 
.8824 . 8121 
511.8 

-. 8862 
.811QI 

1<-'766 4 
PP"' . 8718 
-8931 
129.7 

.8868 . 1377 
Na3382 

PP'" 
1 197. 

.- d" . 1366 
1196. 
1198. 

Sb2863 
PP"' -. 8812 
.a129 
1866. 

-. 8184 
-88-79 

Sn1899 
PP'" -. 
.81 18 
435.4 

-. 8183 
.8852 

W-2879 
PPm -. 8817 
.a845 
268. 7 

-. 8845 . 8815 



R n a l y s i s  R e p o r t  

E l e m  
U n i t s  
Q v g e  
SDev 
%RSD 

# 1  
#2 

I n t S t d  
Mode 
E ~ P N I  
Wav 1  e n  
R v g e  
SDev 
%RSD 

# 1  
#Z  

Zn2B62 
pp"" . 8819 
.8885 
41.84 

. 8813 . 8824 
2 
T i m e  -- 
-- 
18888 
.8888888 
.8888888 

18888 
18888 

010202 

p a g e  2 

7 
NQTUSED 
-- 
-. - 
-- 
-- 
-- 

-- 
-- 



XcnDCiri 
X U <  3 r 
mmlt r a m  
U c  m r i a  * 

'J'8814 & 
* qq3.b 
ctl rig ru 8 
CP rir tbs ID 

'J' 

a s i s l a 3 .  
8 14 3 r!.t 

PSI-. Llt 

* * 
i i t  t. 

I I . 
14 14 
8 8 
14 rit 
L4 P ro r 

O .  

r r 
P 14 
9 P 
9 r 

. . 
s 8 
14 8 
bs r 
P Lri 

. 
14 14 
8 14 
P GI 
'J' r i t  

. i 
8 14 
8 14 
t*J GI 
rq 14 

I I . 
8 14 
8 14 
CL r 
P GI 

I 
14 ' 
14 i4 
'J' 14 
r,rl ID 

135 

X m D C m  
; a m <  1 r 
m m m  w r p  
u c  m cts 

~ 1 4 1 4 a i -  
= ag f3 f i  
mi-w A 



R n a l y s i s  R e p o r t  

E l e e  
U n i t s  
Qvge 
SDev 
%RSD 

I n t S t d  
Made 
E lem 
Wav 1  en 
Qvge 
SDev 
%RSD 

010204 

page 2 



Rnalysis Report v021 \ 87/31/83 87: 16:31 FIM 

Method: DRILY1 
Run Time: 87/31/83 19:11:32 
Comment :: 
Made: CONC Carr. Factor: 1 

Elem 
Units 
fivge 
SDev 
%RSD 

#I 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

ti 
35.2 

Elem 
Units 
nvge 
SDev 
%RSD 

#1 
#2 

Elem 
U173t5 
Avge 
SDev 
%RSD 

ti 
#2 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#e 

Uperat or: 



* *  X ~ D E M Z *  * *  s m ~ c m  
Kt- Z t 3 C  5 - 0  3 r1:1r n G C 3  r 

m m m  c ffi ael- m m m  + m  
u <  m - 3  m m  U C  ffi ri-3 

m el- tn 
3 a 



Q n a l  y s i . s  Repor-t  87/31/83 87:22:82 PM 

Method:  DUILY1 S a m p l e  N a m e :  238772 
Run Time:  87/31/1213 19: l . 6 ~ 4 1  
Comment : 
Mode: CONC Cart-. Factor: 1 

Elem 
U n i t s  
Hvge 
SDev 
%RSD 

# I  
# 2  

Elem 
U n i t s  
Uvge 
SDev 
%RSD 

#1 
#2 

Elem 
U n i t s  
Hvge 
SDev 
XRSD 

# 1  
#2 

Elem 
U n i t s  
Q v Q ~ ?  
SDev 
%RSD 

# I  
# 2  

E l  en1 
U n i t s  
Hvge 
SDev 
%RSD 

# 1  
#2 

Elem 
U n i t s  
Uvge 
SDev 
% R S D  

# I  
82 

p a g e  1  



R n a l  y s i s  R e p o r t  

E l e m  
Uni t . ;  
Rvge  
SDev 
%RSD 

#1 
#2 

I n t S t d  
Mode 
EZem 
Wav 1 en 
Rvge 
SDev 
bRS13 

#1 
#2 

.- d 
T i m e  
.".. - 

p a g e  2 



FSnalysis Report 87/21/83 87:27:34 PM 

Method: DRILY1 Sample Name: 238773 
Run T i m e :  87/31/83 19:22:12 
Comment :: 
Mode: CONC C o r r .  Factor: 1 

Elem 
Uni-ts 
FSvge 
SDev 
XRSD 

#1 
#2 

Elew 
Un i t s  
Rvge 
SDev 
XRSD 

#1 
#2 

Elem 
Un i t s  
FSvye 
SDev 
XRSD 

#1 
#2 

E l  e ~ n  
Un i t s  
Rvge 
SDev 
XRSD 

# I  
#2 

Elem 
Un i t s  
Rvge 
SDov 
%RSD 

#1 
#2 

Elem 
U n i t s  
Rvge 
SDev 
XRSD 

# I  
# 2 

F S l  3882 
PP* . 1547 
.886 1 
3.928 

. 1584 . 1598 

("'d2263 

PPm 
.8883 
.8881 
25.62 

-8883 
.8884 

Li6787 
PPI" 
.8784 
.8394 
c.c &,, 91 

8902 
.8426 

P-.-i 782 
PPm 
.a185 . 8849 
46.83 

.El139 

.8878 

1968/1 
PP"' . 8864 . 884 1 
63.82 

.8835 

.8892 

The837 
PPm 
--a 887 1 . 8889 
13. 11 

-. 8864 -. 8878 

a-249s 
PPI" 
-8889 . 8883 
-Jia 22 

"8887 
.8818 

Cr2E77 
PP"' -. 8819 

-8884 
22. 83 

-. @@22 

-. 8816 

Mn2576 
PPl" -. 8888 . 8888 
387.9 

-. 8888 . 8888 

2333/2 

PP* -. 88B9 
,8811 

124.1 

-. 8881 -. 8817 

Si2001 
PP"' 
.a763 
.8851 
6.699 

,8727 
.a799 

' T I  1988 
PP'" 
-"" 8886 . 8854 
857. E 

8832 

-. 8a45 

Ha4934 
PP"' . 8882 
.8888 
15.94 

.8882 

.8883 

Cu32.47 

PP'" 
"8867 
.8884 
6.457 

.8878 

.8864 

M02828 
PPm 
-8883 
-8883 
189.6 

-8881 . 8886 

Fad 3484 
PP* 
.8825 
.8828 
79.84 

.8835 

.8811 

Fab228 

PP'" -. 8888 
.8882 

74258. 

-888 1 -. 8881 

U--3859 
PPm 
.2378 . 8126 
5.328 

.sea1 
"2459 

page 1. 



a n a l y s i s  R e p o r t  

Elern 
U n i t s  
nvge  
SDev 
%RSD 

# 1  
#2 

f n t S t d  
Mode 
E lem 
Wav 1  en 
a v g e  
SDev 
%RSD 

#1 

Zn2862 
PPm 
.886 1 
.8884 
6.108 

.8863 

.8850 

2 

'Time -- 
-- - 
18888 
.8888888 
.8888888 

1 8888 
1 8888 

Zr3496 
PP'" 
.8853 
.a87 1 
135.2 

. 8882 
-8183 

3 
NUTUSED 
-- 
-- - 
-- 
-- 
-- 

-- 
-- 

01_0210 

87/31/83 87:27:34 P M  page 2 



Qnalys is  Report 

Method: DQILY 1 Sample Name: ccv5 
Run Time:  87/31/83 19:3;3:84 
Comment : 
Mnde: CONC Cow-. Factor: 

Elem 
Uni ts  
Avge 
SDev 
XRSD 

#1 
#Z 

Er rors  
High 
Low 

E l e m  
Un i t s  
Qvge 
SDev 
XHSD 

#1 
#2 

Ervors 
t - l i  gh 
Low 

E l e m  
Un i t s  
Qvge 
8Dev 
XRSD 

#1 
#2 

Er rors  
High 
Low 

Elem 
Un i ts  
Avge 
SDev 
%RSD 

#1 
#e 

Er rors  
High 
Low 

E l a m  

Qg3288 
PPm 
1.8693 
.8868 

.56336 

1. 8651 
1.8736 

LC Pass 
1. 1888 
.98888 

Ca3179 
PPm 
28.78 

.84 . 1822 

28. "73 
28.67 

LC Pass 
22. 88 
18.88 

La4866 
PP"" 
4.798 

-83.4 
.2834 

4.708 
4.799 

LC Pass 
5. 588 
4.588 

Ni2316 
PP"' 
C 4.239 

.a12 
.235q 

5.248 
5. 238 

LC Pass 
5.588 
4.588 

ScS6 13 

Ql.3882 
PPm 
9.729 . 823 
"2489 

9.712 
9.745 

LC Pass 
11.88 
9.888 

Cd2265 
PPm 

Hi. 188 . 884 
.3358 

H i .  118 
H1. 185 

LC High 
1.188 
.9888 

Li6787 
PPm 

L3.995 
.882 

.8414 

LS.996 
L.3.994 

LC Low 
5.588 
4.588 

F'-1 "782 
PPm 

H5.772 
.825 
4282 

H5. 798 
HS. 755 

LC High 
5.588 
4. 588 

19h8/1 

LC Pass 
5. 588 
4.588 

LC Pass 
5.588 
4.588 

NOCHECK 

a ".-2 4 9 6 
PPm 
5.348 

" 823 
.4278 

5.332 

5.364 

LC Pass 
5.588 
4.588 

Cr2677 
PPI" 
2.875 

.883 
.4576 

2. 881 
2. 868 

LC Pass 
2. 288 

1.888 

Mn2576 

PPI" 
1.881 . 884 
.4888 

1.884 
1.878 

LC Pass 
1. 188 
-9888 

2333/;2 

PP"' 
5.218 . 818 
.3474 

5.197 
I= 3.3 4. L-Lr+ 

NDCHECK 

s ieea i  

Operat or: 

Ba4934 
PP"' 
9.772 

.811 
.I157 

9,788 
3.764 

LC Pass 
11.88 
9. 888 

Cu3247 
PPm 
2.156 . 886 
-2478 

2*1="" 4& 

2. 162 

LC Pass 
2. 28s 
1.888 

M02828 
PP"' 
5.419 

,835 
.6486 

5.395 
5.444 

LC Pass 
5. 588 
4. 588 

Pd3484 
PPm 
1.858 

882 
, 2234 

1.856 
1.868 

LC Pass 
1.188 
.9888 

F1b228 

Be3138 
PP"' 

ki1. 161 
.888 

-8292 

I.41. 161 
Hi. 168 

LC High 
1. 188 
.9888 

Fez714 
PPm 
18. 57 . 83 
" 2425 

18.59 
18.55 

LC Pass 
11.88 
9. 888 

Na5889 
PPI" 

W39.76 
"83  

.a767 

I.439. '73 
HS9.78 

LC High 
33.88 
27.88 

5-1 €328 
PP"' 

H1. 164 
"813 

1. 133 

Hi. 173 
Hi. 155 

LC High 
1.188 
.9888 

Se196 

page 1. 

Bi2238 

PP"' 
5. 861 

.811 
.eel9 

5. 8'73 
5.889 

LC Pass 
5.588 
4. 388 

K--7t64 
PP"' 

Li3.74 
.83 

.2873 

L13.76 
L. 13. 72 

LC Low 
22. 88 

18. 88 

Na3382 
PPI" 

L.23. 76 . 18 
.4249 

L23.69 
L23. (33 

L C  Low 
33.88 
27. 88 

swiwa 
PPm 
1. 843 
.886 

.6853 

1.839 
1.848 

LC Pass 
1. 188 
.9888 

31-1 1 89 9 



Rnalysis Repart 

Un i t s  
Rvge 
SDev 
%RSD 

# i  
#2 

Errors 
High 
Low 

Elem 
Uni ts  
Qvge 
SDev 
%RSD 

# i  
#2 

Et-rars 
High 
Law 

Elem 
Un i ts  
Rvge 
SDev 
%RSD 

#1 
#2 

Et-rurs 
High 
Law 

%R 
85-97 

.32 
-3677 

86.19 
85.74 

NOCHECK 

Sr4215 
PPm 
5. 139 . Baa . 1685 

5.133 
5. 3.45 

LC Pass 
5.588 
4.588 

-718 
PPm 
4.957 . 886 
, 1224 

4.962 
4.953 

LC Feasc, 
5.588 
4.588 

PPm 
5.476 

.882 
.8418 

5.474 
5.478 

NOCHECK 

Th283.7 
PPm 
.9917 . 8828 
.2829 

.9897 
,9936 

LC Pass 
1.188 
.9888 

Zn28(32 

PPm 
1.11. 162 

,887 
-6285 

H1. 167 
1-41. 157 

LC High 
1.188 
.9888 

PPm 
5.481 . 814 
.2638 

5.471 
5.491 

NOCHECK 

T i  3372 
PPrn 
4.983 

.a86 
.I129 

4.979 
4.987 

LC Pass 
5.588 
4. 5BQr 

Zr.3496 
PP"l 
4.879 

.882 
.8438 

4.877 
4. 888 

LC Pass 
5.588 
4. 588 

PP'" 
H5" 723 

-886 . 1188 

HZ. 718 
H5. 727 

LC High 
5.588 
4.588 

Tl l988 
PFm 
5.494 

-881 
.0113 

5.494 
5.493 

LC Pass 
5.588 
4.588 

PPm 
5. 184 

"812 
* 2266 

5. 176 
5.192 

LC Pass 
5.588 
4. 588 

U,-3#59 
PP* 
1.8'34 
-885 . 4171 

1.898 
1.891 

LC Pass 
1.188 
.988d?1 

.- page C: 

LC High 
1.188 
.9888 
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IntStd 
Mode 
Elem 
Wav 1 en 
FSvge 
SDev 
%RSD 

2 
Time 

4 
NOTUSED -- 

6 
NOTUSED -- 
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1 

0 r. 7 X U <  3 * a r . 7  ri81-i X U <  1 r a r . 7  r i i *  z O <  3 5 
ria 7 ~ ~ m t n r - m  r ia? r ~ m f f i  + m  z 2 2 ~ n m t n  r. + 

5 o u c  m  13.3 5 a u c  m  ci'3 t i c  m 13. 'c 
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E D '  ; JZ-4 
CD Lrt 14 ';' 
rii P -4 ~ f '  

- I U D  
Lri' a m  
Gj 14 14 3 GY 
' 1414 rtc 
Gj1414 m 
P Lri Gj 14 
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Rnalysis Repart 

Elem 
Units 
Rvge 
SDev 
%RSD 

#1 
#2 

SntStd 
Mode 
Elem 
Wavlen 
a v y e  
SDev 
%RSD 

#1 
#p 

010218 

87/31/83 87:52:19 PM page 2 



R n a l y s i s  R e p o r t  

Method:  D G I L Y I  Sample Name: 238868 
Run r i m e :  87/31/83 19:52:33 
Comment : 
Made: CQNC C o r r .  Factnr:  

Elem 
U n i t s  
Uvge 
SDev 
XRSD 

#1 
#2 

E l e m  
U n i t s  
Uvge 
SDev 
%RSD 

M i  
#2 

E: l e Nl 

U n i t s  
Gvge 
SDev 
%RSD 

#1 
#2 

Eletn 
U n i t s  
Gvge 
SDev 
%RSD 

#1 
#e 

E l e m  
U n i t s  
Uvge 
SDev 
%F?SD 

#1 
+be 

E l e m  
U n i t s  
Uvge 
SDev 
%RSD 

#1 
s 2  

fi 1 3882 

PP" 
.8263 
.8883 
31.64 

-8284 
8322 

("d2265 

PPm 
.8882 . 8888 
15.82 

.8882 

.8882 

L - i  6787 
PP"' 
44. 88 

m 16 
" 355'7 

43.97 
44. 13 

P-1782 
FPm . am14 . 8818 
69. 85 

. Q@22 

.8887 

1968/ 1 
PP'n 
.881i . 8883 
29. 88 

. 8813 

.8889 

The837 
VPr" --. 8833 
.8855 

168.9 

-. 8871 
.8886 

Clperat  o r :  

page 1 

L2 i 2238 

PPm -. 8832 

.8842 
132.2 

-. @a62 -. 8882 

K-"7664 
PPW . 1483 
.a135 
9.883 

. 1578 . 1387 

Na3382 
PPm 
619. 1 

7. 6 
9265 

813. 8 
824.5 

Sb2868 
PP'" 

@&7J'J2 

.a813 
48.24 

-. 8841 -. 8823 

Sn 1594 
PPm -.. 8836 

.8885 
12. 98 

-. 8839 -.. 8833 

W-3879 
PPm -. 8819 

.8837 
189.5 

-. 8845 
.8887 



R n a l y s i s  R e p o r t  

E l e m  
U n i t s  
n v y e  
S D e v  
XRSD 

#i 
#2 

I n k S t d  
Mode 
E l e m  
W a v l e n  
FIvye 
S D e v  
%RSD 

n i  
#e 

Y-3'718 
PPm -. 8883 . @885 
1 "C" ,Ad. 6 

Znz@6e 

PP"" 
.a844 
.888i 
3.497 

. a845 

.@a43 

.- I5 
T i m e  -- 
-- 
18888 
.8888888 
.8888888 

1. 8888 
18888 

p a g e  2 



A n a l y s i s  R e p o r t  

Method:  DAILY1  Sample Name: 238864 
Run Time: 87/31/83 19:58:84 
C:ornment : 
Mode: CUNC Corr. 

Elem 
\ J n i t s  
Qvge 
SDev 
%RSD 

#1 
# " 

C 

E l e m  
U n i t  s 
Rvge 
SDev 
%RSD 

81 
#2 

E l e m  
U n i t s  
Qvge 
SDev 
%RSD 

#1 
#2 

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

# i  
#2 

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

#1 
#2 

E l e m  
U n i t s  
Rvge 
Sl3e v 
%RSD 

# i  
#2 

f i  1 3882 

PP"' . 1377 
.8868 
4. 947 

. 1425 
" 1 329 

Cd2i265 
PP'" . 8882 
.a882 
131. 8 

.8888 . 8884 

Li6787 
PPm 
78.85 . 14 
"1956 

"78.95 
78.75 

P-1 782 
PP'" 
.8137 
.@a39 
28.35 

"8164 
.8189 

1568/1 
PP"' . 8@53 
.8854 
181.2 

.889 1 
,8815 

ThZB37 
PF'm -. 8868 

.8814 
22-97 

-. 8878 -. 8858 

C-1~1998 
PP'" 
-881 1 
.8858 
513.5 

,8852 -. 8838 

Co2286 
PP'" 
- *  8882 

.8883 
134.7 

-. 8885 -. 88%18 

Mg2798 
PP'" 
-8898 
.8831 
33.85 

.886'3 
- 8 1  12 

2;?83/ 1 
PPm -. 8889 

.8882 
24.79 

-. 881 1 -. 8888 

1968/2 
PP"' -. 8@68 
.881@ 

15.68 

-. 8853 -. 8@67 

T i  3372 
PPm -. 8885 . 8882 
3'3.24 

-. 8886 -. 8884 

U p e v a t  o r :  



analysis Report 

Elem 
Uniks 
Rvge 
SDev 
%RSD 

#i 
#2 

TntSed 
Mode 
Elem 
Wav 1 en 
Uvge 
SDev 
%RSD 

#1 

page i;: 
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Rnalysis Report 

Elem 
Units 
Rvge 
SUev 
%RSD 

#1 
#2 

TntStd 
Mode 
Elem 
Wav l en 
Rvge 
SDev 
%RSD 

W 1  
#e 

010224. 

87/31/83 88:88:57 PM page 2 



A n a l y s i s  R e p o r t  p a g e  1 

Met had : DFiTL..Y 1 
Run T i m e :  87/31/83 
C:crrnment : 
Mude: CCiNC Car?-.. 

E l e m  
U n i t s  
Qvgt? 
S D e v  
%RSD 

#1 
#2 

E l e m  
u n i t s  
Q v g e  
S l l e v  
%RSD 

#1 
#2 

Elern  
U n i t s  
Q v g e  
S D e v  
'%/?GI3 

#1 
#2 

E l e m  
U n i t s  
Q v g e  
S D e v  
%RSD 

# I  
#2 

Elen t  
Ur-I i t 5 

Qv&le 
S D e v  
%RSD 

#1 
#2 

E l e m  
U n i t s  
Q v g e  
S D e v  
%RSD 

# i  
4* 2 

28:89:8t3 

F a c t o r :  1 

S a m p l e  N a m e :  238878 

Ha4934 
PPI" 
.8887 . la882 
26. 68 

,8889 
.8886 

cu3247 

PPm 
,8805 . 8883 
3.258 

.8887 

.@a83 

Ma2828 
PPm 
.a848 
.8886 
15.42 

. 8844 
-8836 

Ftd3484 

PPm -. 8883 . 8817 
C I 4E.9" 1 

-. 8815 . B889 

Ftb228 

PP"' 
.8888 
.8888 
96.29 

.a814 . 8883 

U--'3859 
PPm . 1982 
-8241 
12" 14 

. 1812 
" 2152 

a p e r a t  o r :  



R n a l y s i s  R e p o r t  

E l e m  
U n i t 6  
A v g e  
S D e v  
%RSD 

#1 
#2 

I n t S t d  
Mode  
E l e m  
W a v l e n  
FSvge 
SDev  
%RSD 

81 
#e 

010226 

87/31/83 8#:14:29 PM p a g e  2 

7 
NOTUSED 
-- - 
- -- 
-- 
- .- 
-- 
-- 
-- 



Method: D R I L Y 1  
Run ' T i  me : 8 ' 7 / 3 1 / 8 3  
Curnserrt : 
Mode: CONC C o r r .  

E: l e  nl 
I Jn iks  
Rvge  
SDev 
SFISD 

# 1  
W 2  

E l e m  
I J n i t s  
Avge 
SDev 
xRsn  

# 1  
# 2  

E l e m  
U n i t s  
Rvge  
SDev 
%RSD 

sI.1 
:tb2 

E l e m  
U n i t s  
Q v g e  
SDev 
%RSD 

# 1  
# 2  

E l e m  
U n i t s  
Q v y e  
SDev 
%F?SD 

# 1  
# 2  

E l e m  
U n i t s  
R v y e  
SDev 
XRSD 

# i  
# 2  

Sample  Name: 2 3 8 0 7 8 s  



R n a l y s i s  R e p o r t  

Elem 
U n i t s  
R v g r  
S B e v  
%RSD 

# 1  
82 

I n t S t d  
Mode 
Elem 
W a v l e n  
Q v g e  
S D e v  
% R S D  

t1 
#p 

p a g e  2 



Anal. y s i  s Report 

Methad: BCAILY1 Sample Name: ccv6 
Run r i m e :  87/21/83 28:25:29 

Elem 
Un i ts  
Rvge 
SUev 
% F?SU 

#1 
#2 

Er rors  
High 
Law 

E l e m  
Un i t s  
avge 
SDev 
%nsn 

#1 
# ' 

L- 

E ~ r o r s  
High 
Low 

E 1 e m 
Un i t s  
kvge 
SDev 
%RSD 

# I  
#2 

Er rors  
High 
Low 

EJem 
Un i ts  
kvge 
SDev 
%RSD 

#1 
#e 

Er rors  
High 
Low 

E l  em 

ny3288 
PP"' 
1.8653 
.8851 

-47733 

1.8617 
1.8689 

LC Pass 
1. 1888 
.98888 

Ca3 179 
ppm 
28.65 . 86 
.2948 

28. 61 
28. 69 

LC Pass 
22. 88 

18.88 

La4886 
PP"' 
4.885 

.838 
* 7423 

4.832 
4.778 

LC Pass 
5.588 
4.588 

Ni2316 
PPM 
5.255 

.a11 
a 2833 

5.263 
5.248 

LC Pass 
5.588 
4.588 

Sr36 13 

nl3882 
PP"' 
9.784 

-885 . 8471 

9. '781 
9.786 

LC Pass 
11.88 
9.888 

Cd2265 

PPln 
Hi. 111. 

.888 
.8816 

HI. 111 
H i .  111 

LC High 
1.188 
.9888 

Li6787 
PP"' 

L3.997 . 821 
"5268 

L4. 812 
L3.982 

LC Low 
5.588 
4.588 

F' 1782 -.". 
PP"' 

H5. a27 
.879 

1.354 

145.883 
H5. 772 

LC High 
5.588 
4.588 

1968/ 1 

LC Pass 
5.58QI 
4.588 

LC Pass 
5.588 
4.588 

NOCHECK 

B.-2?446 
PPl" 
5. 571 

,, 826 
.4777 

c2 ye-- ,>. 5.35 

5.389 

LC Pass 
5.588 
4.588 

Cr2677 
PP"" 
2. 878 . 884 
.2@35 

2.867 
2.873 

LC Pass 
2. 288 

1.888 

Mn2576 
PP"' 
1. 882 . 885 
.4945 

1.879 
1.886 

LC Pass 
1. 188 
.9888 

p283/.- I=: 

PP"' 
5. 195 

.846 
.8848 

5. 1 62 
5. ;zr ' 7 

NOCHECK 

812881 

Be3138 
PPln 

141. 153 
-881 

" 8515 

H1. 152 
H I .  153 

LC High 
1. 188 
.9888 

Fez7 14 
p p In 
18.54 . 84 
.3766 

18.57 
18. 51 

LC Pass 
11.88 
9.888 

Na5889 
PP"' 

H39.78 . 81 
a 8144 

1439.79 
H3'3.7Cj 

LC High 
33.88 
27.88 

S"_.i 828 
PP"' 

HI. 156 
.a24 

2.841 

HI. 175 
Hi. 141 

LC High 
1. 188 
.98i?l8 

Se196 

LC Pass 
5.58121 
4. 5l%il%i 

LC Law 
22. 

18.88 

L-C Low 
33. 88 
27.88 

LC Pass 
1.188 
.98@@ 



R n a l y s i s  Repor t  

1Jn i .1; s 
FSvge 
SDev 
%RSD 

E l e m  
U n i t s  
Rvge 
SDev 
%RSD 

Er- rors  
H i g h  
Low 

Elem 
U n i t s  
FSvge 
SDev 
%RSD 

Er rorTs  
H i g h  
Low 

%R 
86.93 

1.96 
2. 254 

85.31 
85.54 

N5CHECK 

Sr42 15 
PP"" 
5.151 

.838 
.5796 

5,172 
5. 129 

LC Pass 
5.588 
4.588 

Ye-3718 
PP"" 
4.963 

.814 
.2881 

4.973 
4.954 

LC Pass 
5.588 
4.588 

PP"" 
5.437 . 838 
.El976 

5,41 1 
5.464 

NCICHECK 

ThZ837 
PP"" 
.9975 . 8852 
, 5234 

.Fj935 
1.881 

LC Pass 
1. 188 
.4888 

Z rt 286 2 
PP"" 

HI. 159 . 883 
"21489 

Hi. 197 
H1m 161 

LC H i g h  
1.188 . 9888 

PP"' 
5.442 

.863 
1.156 

5.397 
5.456 

NOCHECK 

Y i 3372 
PP fl' 
4.989 . 881 
.a183 

4.988 
4.998 

LC Pass 
5.588 
4. 58IZl 

21-3496 

PP"" 
4.894 

.828 
.St868 

4. 985 
4.588 

LC Pass 
5.588 
4. 588 

PP"" 
H5.697 . B15 

"2783 

H5.686 
t15. 788 

LC H i g h  
5.588 
4.588 

1-1 1988 
PP"" 
5. 498 

,815 . 2678 

5.4CS5 
H5. 589 

LC Faass 
5.588 
4.588 

VP"" 
5.168 

-831 
.6836 

5.138 
5.182 

LC pass 
5.588 
4. 588 

U -- 3859 
PP"" 
1.894 . 817 
1.546 

HI.  186 
1. 882 

LC Pass 
1.188 
"9888 

page 2 

LC Pass 
5. 588 
4.588 
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R n a l y s i s  R e p o r t  

U n i t s  
Rvge 
Sl lev 
%RSD 

$1 1 
#2 

Frrars 

H i g h  
Law 

E l e m  
U n i k s  
Rvge 
SBev 
%RSD 

#1 
#2 

E r r o r s  
H i g h  
L.aw 

E l e m  
U n i t s  
n v g e  
SDe v 
%RSD 

H i  
#p 

Err-at-s 
H i g h  
Law 

%'/.R 
86.34 

1.28 
1.389 

87. 19 
89.58 

NOCHECK 

Sr4215 

PPm 
.8888 
.@a81 
718.7 

. 8881i5 -. 8888 

LC P a s s  
.8858 -. 8858 

Y--37 18 
PPnl . 8881 
.8882 
1 Y l -  

. J a n  7 

-. 8888 . 8883 

LC P a s s  
.8858 -. 8858 

Fjpm 
.8818 . IZIQ64 
618. 3 

.8856 --. 8835 

NUCHECK 

Th2837 
PPm -. 8838 . 8887 
19.82 

-. 8833 --. 8843 

LC P a s s  
.8188 -. 8188 

2112862 
PPm 
.8888 
.8888 
26.94 

. 8888 

.8888 

L-C P a s s  
.8858 -. 8858 

PPrn -. 8828 
. 8882 

7.878 

-a 8826 -. 8829 

NOCHECK 

' T i  3372 
PP'" . 8882 
.8887 
338.4 

. 8887 -. 8883 

LC Pass  
.8858 -. 8858 

Zi-3496 
PPm . 121888 
.8888 
99. 95 

.8882 

.8814 

LC Fsa5s 
. ~ ~ 8 5 8  -. 8858 

PP'" 
H. 8488 

.@@I3 
3.227 

t-1. 84 17 
H. 8399 

LC H i g h  . 8188 -. 8188 

1-1 1988 
PP"' 

L-. 81 11 . Qja"J2 

47" 12 

L-. 8149 -. 88'74 

LC Law 
.8188 
-.8188 

PPm -. 881 1 
.8888 

72.95 

-. 8817 -. 8885 

LC Pass  
.8838 -. 8838 

U-3859 
Ft Pm 

H. 1424 
-831 1 
21.86 

H. 1644 
H. 1284 

LC H i g h  . 1888 -. 188@ 

p p rn --. 8815 
" 8823 

152. 6 

.8881 -. 8831 

LC P a s s  
.8858 --. 8858 

v-2924 

PPm 
.8885 
.@a12 
2&5,3 

--. 8884 
.8813 

LC P a s s  . 8858 -. 8858 

page 2 

LC Law 
" 8858 -. 8858 



4110234 
87/91/83 88:39:3.8 PM .-% p a g e  A R n a l y s i s  R e p o r t  

J n t S t d  
M o d e  
E l  ern 
Wav 1 e n  
R v g e  
Slle v 
XRSD 

.- 
I i  

T i m e  
3 
NOT'USED 

4 
NOTUSED 



- 
- ANALYSIS 

INSTRUMENT: w- FILENAME: ~ s o w \  

INSTRUMENT DL: 



EVOLUTION by Micro-Active Australia Pty Ltd 11:13:18 AM August 1, 2003 

Starting run . . . 
Creating high priority queue entries ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 11:09:24 AH August 1, 2003 

Mean 9.0 -10.0 37.0 4790.0 
SD 7.8 2.1 3.5 99.0 
%RSD 86.4 21.2 9.6 2.1 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 11:09:24 AM August 1, 2003 

Mean 0.0 -0.0 0.0 4790.0 
SD 0.0 0.0 0.0 99.0 
%RSD 85.1 19.2 7.5 2.1 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STDI-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 11:12:32 AN August 1, 2003 

Mean 4556.0 37055.5 22167.5 
SD 22.6 214.3 175.4 
%RSD 0.5 0.6 0.8 

INTENSITIES 
Identity 1 : CLP-STDI-SC Identity 2 : Type : STD 
Weight : 1.00B0 Volume : 1.00 Printed : 11:12:32 AN August 1, 2003 



EVOLUTION by Micro-Active Australie Pty Ltd ll:28:20 AM August 1, 2803 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:15:40 AM August 1, 2003 

Mean 1765.5 18336.5 13019.5 4872.5 4872.5 
SD 6.4 206.5 104.7 74.2 74.2 
%RSD 0.4 1.1 0.8 1.5 1.5 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:15:40 AM August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
PPm PPm PPm PPm 

# 1 18.8998 4.8702 28.7930 4925.000 H 102.8222 
# 2 19.2150 4.8976 29.0885 4820.000 H 100.6272 

Mean 19.0574 4.8839 28.9408 4872.508 H 101.7247 
SD 0.2229 0.0194 0.2090 74.246 1.5521 
%RSD 1.1694 0.3976 0.7221 1.524 1.5258 

Checking calibration verification ... 
Identity I : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.057 22.000 
Li670 4.500 4.884 5.500 
Pa589 27.000 28.941 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 11:19:54 AM August 1, 2003 

Mean 19.0 -3.0 65.0 4975.0 4975.0 
SD 4.2 8.5 3.5 36.8 36.8 
%RSD 22.3 282.8 5.4 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 11:19:54 AH August 1, 2003 

Mean 0.1027 0.0019 0.0588 4975.000 H 163.8675 
Sf) 0.0466 0.0022 0.0067 36.770 0.7687 
%RSD 45.3343 114.0997 11.5032 0.739 0.7401 

Checking calibration blank ... 



Identity 1 : Calibration blank ldentity Z : 
Report ,name ,, CRDL Value 
K-766 0.100 0.103 Contaminated 
Li670 0.010 0.002 
Na589 0.050 0.058 Contaminated 
EVOLUTION by Micro-Active Australia Pty Ltd 11:29:34 AM August 1, 2003 

Sc361 0.000 103.867 
BACKGNOUND CORRECTED INTENSITIES 
Identity 1 : pbw-H01Wl Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:23:02 AM August 1, 2003 

Mean 14.5 -11.0 57.0 4594.0 4594.0 
SD 2.8 9.2 9.2 31.8 31.8 
XRSD 19.5 83.6 16.1 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : pbw-H01Wl Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:23:02 AM August 1, 2003 

lieen 0.0676 L -0.0004 0.0509 4594.000 95.9026 
SD 0.0337 0.0026 0.0227 31.820 0.6652 
XRSD 49.8252 643.0926 44.4950 0.693 0.6936 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsw-H0lWl Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:26:10 AM August 1, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : lcsw-H01W1 Identity 2 : pgS3-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:26:10 AM August 1, 2003 

Mean 19.1506 L -0.0001 19.5522 4685.000 97.8@50 
SD 0.1657 0.0014 0.0839 32.527 0.6800 
%RSD 0.5520 2121.1525 0.4290 0.694 0.6952 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230742 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:29:18 AM August 1, 2003 



Mean 33.5 326374.0 404018.5 5113.5 5113.5 
SD 1 0.0 2599.3 2422.5 41.0 41.0 
%RSD 0.0 0.8 0.6 0.8 0.8 

APPARENT CONCENTRATIONS 
EVOLUTION by Micro-Active Australia Pty Ltd 11:38:58 AM August 1, 2003 

Identity 1 : 230742 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:29:18 AM August 1, 2803 

Mean 0.2470H 82.7867H 858.1136 5113.508H 106.7628 
SD 0.0028 0.0046 1.7372 41.012 0.8574 
XRSD 1.1245 0.0056 0.2024 0.802 0.8831 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230743 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:32:26 AM August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
# 1 31.0 Over -range 124981.5 4877.0 4877.0 
# 2 28.0 Over-range 125991.5 4910.0 4920.0 

Mean 29.5 Over-range 125486.5 4893.5 4893.5 
SD 2.1 n/a 714.2 23.3 23.3 
%RSD 7.2 n/a 0.6 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230743 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:32:26 AM August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
PPm PP"' PP"' PPm 

# 1 0.2367 Over-range H 278.2677 4877.000 H 101.8188 
# 2 0.2021 Over-range H 278.6312 4910.000 H 102.5886 

Mean 0.2194 Over-range H 278.4494 4893.500 H 102.1637 
SD 0.0244 n/a 0.2570 23.335 0.4878 
%RSD 11.1369 n/a 0.0923 0.477 0.4775 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230744 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:35:34 AM August 1, 2003 

Mean 32.5 Over-range 95831.5 4897.0 4897.0 
SD 9.9 n/a 391.7 25.5 25.5 
%RSD 30.5 n/a 0.4 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230744 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:35:34 AM August 1, 2003 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 238745 Identity 2 : pg53-133 Type : SAMPLE 
EVOLUTION by Micro-Active Australia Pty Ltd 11:45:22 AH August 1, 2003 

Weight : 1.0000 Volume : 1.00 Printed : 11:38:42 AN August 1, 2003 

Mean 17.5 Over-range 79937.0 4873.5 4873.5 
SD 7.8 n/a 29.0 26.9 26.9 
%RSD 44.4 n/a 0.0 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 230745 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:3&:42 AM August 1, 2003 

Mean 0.0907 Over-range H 178.0776 4873.560 H 101.7456 
SD 8.0854 n/a 0.9177 26.87@ 0.5617 
ZRSD 94.1417 n/a 0.5153 0.551 0.5521 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230746 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:41:50 AM August 1, 2003 

Mean 18. 0 Over-range 65729.0 4830.0 4830.0 
SD 3.5 n/a 256.7 23.3 23.3 
%RSD 19.6 n/a 0.4 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230746 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:41:50 AH August 1, 2003 

Hean 0.0978 Over-range H 147.7287 4830.000 H 100.8362 
SD 0.0396 n/a 0.1369 23.335 0.4878 
XRSD 40.5496 n/a 0.0927 0.483 0.4838 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230747 Identity 2 : pg53-133 Type : SANPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:44:58 AH August 1, 2603 

Mean 30.5 Over-range 47857.5 4864.0 4864.0 
SD 6.4 n/a 112.4 14.1 14.1 
%RSD 20.9 n/a 0.2 0.3 0.3 



APPARENT CONCENTRATIONS 
Identity 1 : 230747 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:44:58 AM August 1, 2003 

EVOLUTION by Micro-Active Australia Pty Ltd 11:55:22 AM August 1, 2@03 

K-766 Li670 Na589 Sc Sc361 
PP"' PPm PP"' PPm 

# 1 0.1827 Over -range H 106.3900 4874.800 H 101.7560 
# 2 0.2819 Over-range H 107.1845 4854.000 H 101.3379 

Mean 0.2323 Over -range H 106.7872 4864.000 H 101.5470 
SD 0.0701 n/a 0.5618 14.142 0.2956 
XRSD 30.1945 n/a 0.5261 0.291 0.291 1 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230748 Identity 2 : pgS3-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:48:06 AH August 1, 2603 

Mean 24.0 Over-range 33470.5 4843.5 4843.5 
SD 4.9 n/a 41.7 0.0 0.0 
XRSD 20.6 n/a 0.1 0.0 0.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230748 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:48:06 AM August 1, 2003 

K-766 Li670 Na589 SG Sc361 
PP"' PPm PP"' PP"' 

# 1 0.1244 Over-range H 74.9091 4843.500 H 101.1184 
# 2 0.2088 Over-range H 75.0414 4843.500 H 161.1184 

Mean 0.1626 Over-range H 74.9752 4843.500 H 101.1184 
SD 0.0540 n/a 0.0936 0.000 8.0000 
%RSD 33.2209 n/a 0.1248 0.000 0.0000 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230749 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:51:14 AM August 1, 2003 

Wean 27.5 Over-range 25640.5 5005.0 5005.0 
SD 1.4 n/a 104.7 6.4 6.4 
%RSD 5.1 n/a 0.4 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230749 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:51:14 AM August 1, 2003 



EVOLUTION by Micro-Active Australia Pty Ltd 12:00:30 PM August 1, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.00B0 Volume : 1.00 Printed : ll:56:00 AH August 1, 2003 

Mean 1750.5 18744.0 12812.0 4851.0 4851.0 
SD 17.7 111.7 156.3 65.1 65.1 
XRSD 1.0 0.6 1.2 1.3 1.3 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:56:00 AN August 1, 2003 

Mean 18.9776 5.0146 28.6034 4851.000 H 101.2752 
SD 0.0632 0.0373 0.0348 65.054 1.3600 
XRSD 0.3329 0.7446 0.1217 1.341 1.3428 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 18.978 22.000 
Li670 4.500 5.015 5.500 
Ne589 27.000 28.603 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 12:00:14 PI August 1, 2003 

Mean 16.5 134.5 34.5 4921.5 4921.5 
SD 4.2 17.7 7.1 53.7 53.7 
XRSD 25.7 13.1 20.5 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 12:00:14 PH August 1, 2003 

Mean 0.0777 0.0382 L -0.0077 4921.508 H 182.7490 
SD 0.0436 0.0050 0.0164 53.740 1.1234 
XRSD 56.1867 13.2162 214.3317 1.092 1.0934 

Checkinq calibration blank ... 



Identity 1 : calibration blank Identity 2 : 
Report Aame CRDL Value 
K-766 0.100 0.078 
Li670 0.010 0.038 Contaminated 
Na589 0.050 -0.008 
EVOLUTION by Micro-Active Australia Pty Ltd 12:09:54 PM August 1, 2003 

Sc361 0.000 102.749 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230750 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:03:22 PH August 1, 2003 

Mean 16.0 Over-range 18948.0 4951.0 4951.0 
SD 9.2 n/a 38.9 14.8 14.8 
XRSD 57.5 n/a 0.2 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230750 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:03:22 PM August 1, 2003 

Mean 0.0714 Over-range 41.4853 4951.000 H 103.3657 
SD 0.0976 n/a 0.0394 14.849 0.3104 
%RSD 136.8154 n/a 0.0949 0.300 0.3003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230751 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:06:30 PM August 1, 2003 

Mean 19.5 Over-range 10633.5 4887.0 4887.0 
SD 4.2 n/a 74.2 7.1 7.1 
%RSD 21.8 n/a 0.7 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230751 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0001 Volume : 1.00 Printed : 12:06:30 PM August 1, 21163 

Uean 0.1116 Over-range 23.5499 4887.000 H 102.0278 
SD 0.0462 n/a 0.1308 7.071 0.1478 
%RSD 41.3810 n/a 0.5555 0.145 0.1449 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230752 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:09:38 PI4 August 1, 2003 

K-766 Li670 NaS89 Sc Sc361 
# 1 12.5 Over-range 6139.5 4898.5 4898.5 
# 2 9.5 Over -range 6145.5 4861.5 4861.5 



flean 11.0 uver -range 6142 .3  4 6 ~ ~ .  kl 488kl. ~1 

SD I ,2.1 n/a 4.2 26.2 26.2 
XRSD 19.3 n/a 0.1 0.5 0.5 

APPARENT CONCENTRATIONS 
EVOLUTION by Micro-Active Australia Pty Ltd 12:19:24 PM August 1, 2003 

Identity 1 : 230752 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0088 Volume : 1.00 Printed : 12:09:38 PM August 1, 2003 

Wean 0.0198 Over-range 13.5881 4880.000H 101.8815 
SD 0.8223 n/a 0.0827 26.163 0.5469 
XRSD 112.9841 n/a 0.6089 0.536 0.5368 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 238753 Identity 2 : pg53-133 Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:12:46 PW August 1, 2003 

Mean 27.5 472258.5 329850.5 4972.5 4972.5 
SD 0.0 173.9 1074.8 5.7 5.7 
XRSD 0.8 0.0 0.3 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230753 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:12:46 PW August 1, 2@03 

Hean 0.1938 H 123.1867 H 720.4363 4972.500 H 103.8152 
SD 0.0003 0.0948 1.5281 5.657 0.1183 
XRSD 0.1723 0.0769 0.2121 0.114 0.1139 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230754 Identity 2 : pg53-133 Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:15:54 PW August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
# 1 24.0 Over -range 4332.5 4888.0 4888.0 
# 2 17.0 Over-range 4420.5 4890.0 4890.0 

Mean 20.5 Over-range 4376.5 4889.0 4889.0 
SD 4.9 n/a 62.2 1.4 1.4 
XRSD 24.1 n/a 1.4 0.0 0.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230754 Identity 2 : pg53-133 Type : SAWPLE 
Weight : 1.0008 Volume : 1.00 Printed : 12:15:54 PW August 1, 2003 

Mean 0.1223 Over-range 9.6392 4889. a00 H 102.0696 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230755 Identity 2 : pg53-133 Type : SAMPLE 
EVOLUTlON by Micro-Active Australia Pty Ltd 12:25:34 PH August 1, 2003 

Weight : 1.0000 Volume : 1.00 Printed : 12:19:02 PH August 1, 2003 

Mean 14.5 Over-range 1784.5 4849.5 4849.5 
SD 11.3 n/a 18.4 12.0 12.0 
%RSD 78.0 n/a 1.0 0.2 0.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230755 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:19:02 PH August 1, 2683 

Mean 0.0586 Over-range 3.9129 4849.500 H 161.2439 
SD 0.1229 nla 0.0313 12.021 0.2513 
%RSD 209.8497 n/a 0.7992 0.248 0.2482 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230756 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:22:10 PM August 1, 2603 

APPARENT CONCENTRATIONS 
Identity 1 : 230756 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:22:10 PH August 1, 2003 

Mean 0.2981 Over-range 2.5552 4922.500 H 102.7699 
SD 0.0462 n/a 0.0307 7.778 0.1626 
%RSD 15.4970 n/a 1.2013 0.158 0.1582 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230757 Identity 2 : pgS3-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:25:18 PM August 1, 2003 

Mean 27.0 Over -range 197061.0 4887.5 4887.5 
SD 7.8 n/a 290.6 4.9 4.9 
%RSD 28.8 n/a 0.1 0.1 0.1 



APPAREMI CONCENTRATIONS 
Identity 1 : 230757 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:25:18 PIf August 1, 2003 

EVOLUTION by Micro-Active Australia Pty Ltd 12:35:56 Pil August 1, 2003 

Mean 0.1928 Over-range H 437.8560 4887.5Gl0 H 102.0383 
SD 0.0844 n/a 0.2023 4.950 0.1035 
XRSD 43.8002 n/a 0.0462 0.101 0.1014 

Keep last result visible enabled ... 
Keep last result visible enabled ... 
Starting run ... 
Creating high priority queue entries ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 2307574 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:32:04 PI August 1, 2003 

Mean 25.5 Over-range 200738.5 4950.5 4950.5 
SD 6.4 n/a 1016.1 31.8 31.8 
%RSD 25.0 n/a 0.5 0.6 0.6 

APPARENT CQNCENTRATIONS 
Identity 1 : 230757d Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.00Gl0 Volume : 1.00 Printed : 12:32:04 PI4 August 1, 2B03 

K-766 Li670 Na589 Sc Sc361 
PPW PPm PPm PP'" 

# 1 0.1239 Over-range H 439.9282 4973.000 H 103.8257 
X 2 0.2225 Over -range H 440.7789 4928.000 H 1u2.8849 

Mean 0.1732 Over-range H 440.3535 4950.500 H lGl3.3553 
SD 0.0697 n/a 0.6015 31.820 0.6652 
%RSD 40.2481 n/a 0.1366 0.643 0.6436 



EVOLUTION by Micro-Active Australia Pty Ltd 12:45:56 PM August 1, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230758 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:38:30 PM August 1, 2003 

Mean 18.5 Over-range 6209.5 4957.5 4957.5 
SD 4.9 n/a 37.5 15.6 15.6 
XRSD 26.8 n/a 0.6 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230758 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:38:30 PH August 1, 2003 

Mean 0.0980 Over-range 13.5209 4957.500 H 103.5016 
SD 0.0534 n/a 0.0394 15.556 0.3252 
%RSD 54.4735 n/a 0.2915 0.314 0.3142 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 12:43:16 PI4 August 1, 2003 

Mean 1731.0 18669.5 12867.0 4850.5 4850.5 
SD 21.9 45.3 88.4 62.2 62.2 
XRSD 1.3 0.2 0.7 1.3 1.3 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 12:43:16 PM August 1, 2003 

Nean 18.7666 4.9953 28.7364 4850.500 H 101.2648 
SD 0.0031 0.0519 0.1717 62.225 1.3008 
XRSD 0.0166 1.0399 0.5977 1.283 1.2846 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 18.767 22.000 
Li670 4.500 4.995 5.500 
Ha589 27.000 28.730 33.000 



EVOLUTION by Micro-Active Australia Pty Ltd 12:53:58 PH August 1, 2803 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank 
Weight : 1.0008 Volume : 1.00 

Hean 17.0 124.0 
SD 4.9 29.0 
XRSD 29.1 23.4 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank 
Weight : 1.0080 Volume : 1.00 

Mean 0.0826 0.0353 
SD 0.0554 0.0081 
XRSD 67.0689 22.8395 

Checking calibration blank ... 
Identity 1 : calibration blank 
Report name CRDL 
K-766 0.100 
ti670 0.010 
Na589 0.058 
Sc361 0.008 

Identity 2 : Type : CB 
Printed : 12:47:30 PM August 1, 2603 

Na589 Sc Sc361 
79.5 4999.0 4999.0 
58.5 4961.0 4901.0 

69.0 4950.0 4950.0 
14.8 69.3 69.3 
21.5 1.4 1.4 

Identity 2 : Type : CB 
Printed : 12:47:30 PM August 1, 2003 

Na589 Sc Sc361 
PP"' PPm 

0.0888 4999.000 H 104.3692 
0.0457 4901.800 H 102.3205 

Identity 2 : 
Value 

0.083 
0.035 Contaminated 
0.067 Contaminated 

103.345 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 238758s Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 12:50:38 PM August 1, 2803 

K-766 Li670 Na589 Sc Sc361 
t i  2297.5 Over -range 15934.0 4789.5 4789.5 
# 2 2300.5 Over -range 15941.0 4758.5 4758.5 

Mean 2299.0 Over-range 15937.5 4774.0 4774.0 
SD 2.1 n/a 4.9 21.9 21.9 
XRSD 0.1 n/a 0.0 0.5 0.5 

APPARENT CCtNCENTRATIONS 
Identity 1 : 230758s Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 12:50:38 PH August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
PPm PPm PP'" PPm 

# 1 25.2597 Over -range 36.0517 4789.500 99.9895 
# 2 25.4582 Over-range 36.3031 4758.500 99.3415 

Hean 25.3598 Over-range 36.1774 4774.000 99.6655 
SD 0.1404 nla 0.1778 21.920 0.4582 
XRSD 0.5536 nfa 0.4914 0.459 0.4598 

BACKGROUND CORRECTED INTENSITIES 



Identity 1 : 230759 Identity 2 : pg53-133 Type : S A H P L S  
Weight.: 1.000RI Volume : 1.00 Printed : 12:53:46 PN August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
# 1 25.5 1544.5 88.5 5242.0 5242.0 
EVOLUTION by Micro-Active Australia Pty Ltd 1:01:58 PM August 1, 2003 

Mean 25.5 1690.5 93.5 5255.0 5255.0 
SD 0.0 206.5 7.1 18.4 18.4 
%RSD 0.0 12.2 7.6 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230759 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:53:46 PM August 1, 2003 

Mean 0.1572 0.4199 0.1093 5255.000 H 109.7209 
SD 0.0009 0.0495 0.0139 18.385 0.3843 
XRSD 0.5709 11.7900 12.7495 0.350 0.3503 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbv-H01W2 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:58:32 PM August 1, 2003 

Mean 19.5 96.0 71.5 4611.5 4611.5 
SD 6.4 11.3 4.2 72.1 72.1 
XRSD 32.6 11.8 5.9 1.6 1.6 

APPARENT CONCENTRATIONS 
Identity 1 : pbw-H01W2 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:58:32 PM August 1, 2003 

Mean 0.1248 0.0297 0.0845 461 1.500 96.2684 
SD 0.0765 0.0036 0.0074 72.125 1.5078 
%RSD 61.2605 12.1224 8.7151 1.564 1.5662 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsw-H01W2 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 1:01:40 PIY August 1, 2003 

Mean 1708.5 31.5 8431.0 4583.0 4583.0 
SD 23.3 6.4 79.9 35.4 35.4 
%RSD 1.4 20.2 0.9 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : lcm-H01W2 Identity 2 : pg53-134 Type : SAMPLE 
Weiqht : 1.00@0 Volume : 1.00 Printed : 1:01:40 PM August 1, 2003 



K-766 Li670 Na589 Sc Sc361 
PP'" PP'" PPJ" PPm 

# 1  19.6906 0.0103 19.9225 4608.000 96.1953 
# 2 19.5249 0.0130 19.8726 4558.000 95.1500 
EVOLUTION by Micro-Active Australia Pty Ltd 1:11:28 PM August 1, 2003 

Mean 19.6078 0.0116 19.8975 4583.000 95.6726 
SD 0.1171 0.0019 0.0352 35.355 0.7391 
XRSD 0.5974 16.0784 0.1770 0.771 0.7725 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230760 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:04:48 PH August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
# 1 36.0 Over-range 556418.0 4930.0 4930.0 
t 2  30.0 Over -range 554619.0 4901.0 4901. 0 

Mean 33.0 Over-range 555518.5 4915.5 4915.5 
SD 4.2 n/a 1272.1 20.5 20.5 
XRSD 12.9 n/a 0.2 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230760 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:04:48 PM August 1, 2003 

Mean 0.2555 Over -range H 1227.4493 4915.500 H 102.6236 
SD 0.0441 n/a 2.3100 20.506 0.4287 
XRSD 17.2802 n/a 0.1882 0.417 0.4177 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230761 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:07:56 PI August 1, 2003 

Mean 35.5 729197.5 251380.0 5003.0 5003.0 
SD 4.2 295.6 571.3 0.7 0.7 
XRSD 12.0 0.0 0.2 0.0 0.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230761 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:07:56 PH August 1, 2003 

Mean 0.2758 H 189.0470 H 545.6751 5003.000 H 104.4528 
SD 0.0448 0.0499 1.1633 0.707 0.0148 
XRSD 16.2364 0.0264 0.2132 0.014 0.0142 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230762 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:11:04 PM August 1, 2003 



K-766 Li670 Na589 Sc Sc361 
# 1 29.0 Over -range 343032.0 4857.0 4857.0 
# 2 34.0 Over-range 342215.0 4853.0 4853.0 

Mean 31.5 Over-range 342623.5 4855.0 4855.0 
EVOLUTION by Micro-Active Australia Pty Ltd 1:17:36 PM August 1, 2B03 

APPARENT CONCENTRATIONS 
Identity 1 : 230762 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0090 Volume : 1.00 Printed : 1:11:04 PM August 1, 2003 

Mean 0.2437 Over-range H 766.4449 4855. 000 H 101.3588 
SD 0.0387 n/a 0.8459 2.828 0.0591 
%RSD 15.8805 n/a 0.1104 0.058 0.0583 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230763 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:14:12 PH August 1, 2003 

Mean 30.5 Over-range 291826.0 4821.0 4821.0 
SD 7.8 n/a 1461.6 21.9 21.9 
%RSD 25.5 n/a 0.5 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 239763 Identity 2 : pg53-134 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:14:12 PM August 1, 2003 

Mean 0.2353 Over -range H 657.4030 4821.000 H 100.6481 
SD 0.0868 n/a 0.3035 21.920 0.4582 
XRSD 36.8920 n/a 0.0462 0.455 0.4553 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230764 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:17:20 PM August 1, 2003 

Mean 27.0 Over -range 226125.5 4858.0 4858.0 
SD 16.3 n/a 997.0 15.6 15.6 
XRSD 60.2 n/a 0.4 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230764 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 1:17:20 PI4 August 1, 2903 



Mean 0.1942 Over-range H 505.4985 4858.000 H 101.4216 
SD 0.1760 n/a 0.6102 15.556 0.3252 
EVOLUTION by Micro-Active Australia Pty Ltd 1:28:00 PH August 1, 2003 

XRSD 90.6465 n/a 0.1207 0.320 0.3207 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230765 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.8080 Volume : 1.00 Printed : 1:20:28 PM August 1, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230765 Identity 2 : pg53-134 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:20:28 PM August 1, 2003 

Mean 0.3393 Over-range H 440.5772 4882.000 H 101.9233 
SD 0.0332 n/a 0.9260 28.991 0.6061 
XRSD 9.7937 n/a 0.2102 0.594 0.5946 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 1:25:16 PM August 1, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 1:25:16 PH August 1, 2003 

Mean 18.8862 4.9941 28.6032 4839.500 H 101.0348 
SD 0.0352 0.0603 0.2039 70.004 1.4634 
XRSD 0.1863 1.2067 0.7128 1.447 1.4484 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 18.886 22.000 
Li670 4.500 4.994 5.500 
Ma589 27.000 28.603 33.000 



EVOLUTION by Micro-Active Australia Pty Ltd 1:36:02 PN August 1, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 1:29:30 PN August 1, 2003 

Mean 24.5 133.0 85.0 4941.5 4941.5 
SD 0.7 22.6 2.1 31.1 31.1 
%RSD 2.9 17.0 2 .5  0.6 0 .6  

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 1:29:30 PH August 1, 2003 

Mean 0.1628 0.0'376 0.1030 4941.500 H 103.1671 
SD 0.0059 0.0062 0.0058 31.113 0.6584 
XRSD 3.6340 16.3646 5.6718 0.630 0.6304 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 0.163 Contaminated 
Li670 0.010 0.038 Contaminated 
NaS89 0.050 0.103 Contaminated 
Sc361 0.000 103.167 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230766 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:32:38 PU August 1, 2003 

Mean 31.5 Over-range 157211.0 4893.5 4893.5 
SD 1.4 n/a 347.9 9 .2  9 .2  
XRSD 4.5 n/a 0 . 2  0 .2  0 .2  

APPARENT CONCENTRATIONS 
Identity 1 : 230766 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:32:38 PU August 1, 2003 

Mean 0.2410 Over-range H 348.8667 4893.500 H 102.1637 
SD 0.0146 n/a 0.1167 9.192 0.1922 
XRSD 6.0753 n/a 0.0335 0.188 0.1881 

BACKGROUND CORRECTED INTENSITIES 



Identity 1 : 230767 Identity Z : pg53-134 r'ype : SAflFLE 
Weight,': 1.006Gl Volume : 1.80 Printed : 1:35:46 PM August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
# 1 23.0 741746.5 701320.0 4877.5 4877.5 
EVOLUTION by Micro-Active Australia Pty Ltd 1:42:38 PM August 1, 2003 

Mean 28.0 741588.5 701372.0 4869.0 4869.0 
SD 7.1 223.4 73.5 12.0 12.0 
%RSD 25.3 0.0 0.0 0.2 0.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230767 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:35:46 PM August 1, 2003 

Wean 0.2048 H 197.5510 H 1564.5429 4869.000 H 101.6515 
SD 0.0775 0.4282 4.0269 12.021 0.2513 
%RSD 37.8583 0.2168 0.2574 0.247 0.2472 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230768 Identity 2 : pg53-134 Type : SAMPLE 1 n 
Weight : 1.0000 Volume : 1.00 Printed : 1:39:14 PM August 1, 

K-766 Li670 Na589 
# 1 25.5 Over-range 524145.0 1.5 

Mean 30.0 Over-range 526281.0 1.0 
SD 6.4 n/a 3020.8 0.7 
XRSD 21.2 n/a 70.7 

APPARENT CONCENTRATIONS 
Identity 1 : 2 34 Type : SAMPLE 
Weight : 1.000 : 1:39:14 PM 

Sc Sc361 

1.500 L 
0.500 L -0.1254 

Mean H 2273 917 Over-range H37260.1174 
n/a 

1.000 L -0.1150 
SD 5433169.2894 0.707 0.0148 
XRSD 85.5143 n/a 71.1403 70.711 12.8565 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 236769 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0060 Volume : 1.00 Printed : 1:42:22 PW August 1, 2003 

Wean 14.0 Over-range 317769.0 4862.0 4862.0 
SD 6.4 n/a 244.0 5.7 5.7 
%RSD 45.5 n/a 0.1 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230769 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:42:22 PM August 1, 2003 



K-766 Li670 Na589 Sc Sc361 
PPm PP"' PP'" PPm 

# 1 0.1017 Over-range H 709.6178 4866.000 H 101.5888 
# 2 0.0041 Over-range H 710.0151 4858.000 H 101.4216 
EVOLUTION by Micro-Active Australia Pty Ltd 1:53:02 PM August 1, 2003 

Mean 0.0529 Over-range H 709.8165 4862.008 H 101.5052 
SD 0.0690 n/a 0.2810 5.657 0.1183 
%RSD 136.5831 n/a 0.0396 0.116 0.1165 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230770 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0060 Volume : 1.00 Printed : 1:45:30 PN August 1, 2003 

Mean 28.0 Over-range 216768.0 4844.0 4844.0 
SD 5.7 n/a 75.0 4.9 4.9 
XRSD 20.2 n/a 0.0 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230770 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:45:30 PN August 1, 2003 

Mean 0.2062 Over-range H 485.9784 4844.000 H 101.1289 
SD 0.0614 n/a 0.3286 4.950 0.1035 
XRSD 29.7859 n/a 0.0676 0.102 0.1023 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 238771 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0008 Volume : 1.00 Printed : 1:48:38 PN August 1, 2003 

Mean 17.0 Over-range 111626.0 4810.5 4810.5 
SD 0.7 n/a 217.8 1.4 1.4 
%RSD 4.2 n/a 0.2 0.0 0.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230771 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:48:38 PH August 1, 2003 

Mean 0.0875 Over-range H 251.9599 4810.500 H 100.4286 
SD 0.0078 n/a 8.5658 1.414 0.0296 
XRSD 8.9443 n/a 0.2246 0.029 0.0294 



EVOLUTION by Micro-Active Australia Pty Ltd 2:01:38 PM August 1, 2003 
010255 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230772 Identity 2 : pg53-134 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:55:04 PI4 August 1, 2003 

Mean 31.5 Over-range 281.0 4903.5 4903.5 
SD 2.8 n/a 3.5 13.4 13.4 
XRSD 9.0 n/a 1.3 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230772 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:55:04 PH August 1, 2003 

Mean 0.2402 Over-range 0.5386 4983.508 H 182.3727 
SD 0.0296 n/a 0.0095 13.435 0.2889 
XRSD 12.3059 n/a 1.7709 0.274 0.2744 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230773 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:58:12 PM August 1, 2003 

Mean 9408.5 1870.5 22694.5 5039.0 5039.0 
SD 3.5 174.7 7.8 23.3 23.3 
XRSD 0.0 9.3 0.0 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230773 Identity 2 : pg53-134 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 1:58:12 PH August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
PP"' PP'" PP'" PPm 

# I H 98.2584 0.4509 48.6872 5055.500 H 105.5503 
# 2 H 98.9572 0.5176 48.9838 5022.500 H 104.8605 

Mean H 98.6078 0.4843 48.8355 5039.000 H 105.2054 
SD 0.4942 0.0472 0.2098 23.335 0.4878 
XRSD 0.5012 9.7435 0.4295 0.463 0.4637 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230773d Identity 2 : pgS3-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:01:22 PH August 1, 2003 

Mean 9357.0 272.5 22485.5 5092.5 5092.5 



APPARENT CONCENTRATIONS 
Identity 1 : 230773d Identity 2 : pgS3-134 Type : SAMPLE 
EVOLUTION by Micro-Active Australia Pty Ltd 2:09:34 PM August 1, 2003 

040256 

Weight : 1.0080 Volume : 1.00 Printed : 2:01:22 PH August 1, 2803 

Mean H 97.0355 0.0721 47.8754 5092.568 H 106.3238 
SD 0.2576 0.0028 0.0422 16.971 0.3548 
%RSD 0.2655 3.8169 0.0881 0.333 0.3337 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230774 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.00B0 Volume : 1.00 Printed : 2:04:30 PM August 1, 2003 

Mean 9480.5 96.5 22663.5 5113.0 5113.0 
SD 13.4 19.1 1.4 7.1 7.1 
%RSD 0.1 19.8 0.0 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230774 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:04:30 PH August 1, 2603 

Mean H 97.0956 0.0272 48.0612 5113.000 H 106.7524 
SD 0.2733 0.0049 0.0696 7.071 0.1478 
XRSD 0.2815 17.9362 0.1448 0.138 0.1385 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:09:16 PM August 1, 2003 

Mean 1745.0 18183.5 12729.5 4853.0 4853.0 
SD 42.4 288.5 140.0 84.9 84.9 
%RSD 2.4 1.6 1.1 1.7 1.7 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:09:16 PH August 1, 2003 



XRSD 0.6866 0.1618 0.6506 1.748 1.7508 
, a 7 I 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
EVOLUTI.ON by Nicro-Active Australia Pty Ltd 2:19:36 PN August 1, 2003 

Report name Low limit Value High limit 
K-766 18.000 18.908 22.000 
Li670 4.500 4.863 5.500 
Na589 27.000 28.408 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity I : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 2:13:30 PW August 1, 2003 

Mean 13.5 42.0 74.0 4933.0 4933.0 
SD 1.4 7.1 2.8 62.2 62.2 
XRSD 10.5 16.8 3.8 1.3 1.3 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 2:13:30 PN August 1, 2003 

Heen 0.0453 0.0138 0.0791 4933.000 H 182.9894 
SD 0.0133 0.0020 0.0083 62.225 1.3008 
XRSD 29.4550 14.5214 10.4740 1.261 1.2631 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 0.045 
Li670 0.010 0.014 Contaminated 
la589 0.050 0.079 Contaminated 
Sc361 0.000 102.989 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230774s Identity 2 : pg53-134 Type : SANPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:16:38 PW August 1, 2003 

Mean 11315.0 7.0 31755.5 4YBl. 0 4981.0 
SD 2.1 3.5 174.7 39.6 39.6 
%RSD 0.0 50.5 0.6 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : 230774s Identity 2 : pg53-134 Type : SANPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:16:38 PW August 1, 2003 

Mean H 119.9942 0.0045 H 69.1641 4981.000 H 1a3.9929 



SD 0.9772 0.00U19 
XRSD * 0.8144 20.0173 

EVOLUTION by Micro-Active Australia Pty Ltd 2:26:20 PM August 1, 2003 
010238 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230868 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:19:46 PM August 1, 2003 

Mean 46.5 257020.5 312786.5 5079.5 5679.5 
SD 2.1 741.8 550.8 15.6 15.6 
XRSD 4.6 0.3 0.2 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230868 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:19:46 PM August 1, 2003 

Mean 0.3846 H 65.6317 H 668.7695 5079.500 H 106.0521 
SD 0.0206 0.01 16 3.2263 15.556 0.3252 
XRSD 5.3552 0.0177 0.4824 0.306 0.3066 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230869 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:22:56 PM August 1, 2003 

Mean 21.5 380198.5 261418.5 5074.5 5074.5 
SD 0.7 1302.5 321.0 21.9 21.9 
XRSD 3.3 0.3 0.1 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230869 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0008 Volume : 1.00 Printed : 2:22:56 PM August 1, 2003 

Mean 0.1247H 97.1805H 559.4761 5074.500H 105.9475 
SD 0.0083 0.0869 1.7300 21.920 0.4582 
XRSD 6.6848 0.0894 0.3092 0.432 0.4325 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230869d Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:26:04 PM August 1, 2003 



APPARENT CONCENTRATIONS 
Identity 1 : 2308694 Identity 2 : pg53-134 Type : SAMPLE 
EVOLUTION by Micro-Active Australia Pty Ltd 2:36:36 PM August 1, 2003 

Weight : 1.0000 Volume : 1.00 Printed : 2:26:04 PM August 1, 2003 

Mean 0.2511 H 96.9642 H 557.4064 5055.000 H 105.5399 
SD 0.0323 0.0756 0.7753 39.598 0.8278 
%RSD 12.8713 0.0780 0.1391 0.783 0.7844 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230870 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:29:12 PW August 1, 2003 

Mean 31.0 550014.0 184968.0 5065.0 5065.0 
SD 0.7 2175.8 1208.4 I@. 6 10.6 
XRSD 2.3 0.4 0.7 0.2 0.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230870 Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:29:12 PW August 1, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230870s Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:32:20 PW August 1, 2003 

Mean 2160.5 538329.0 189753.0 4839.0 4839.0 
SD 2.1 1325.1 690.8 7.1 7.1 
%RSD 0.1 0.2 0.4 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230870s Identity 2 : pg53-134 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:32:20 PW August 1, 2003 



EVOLUTION by Micro-Active Australia Pty Ltd 2:41:38 PH August 1, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:37:08 PH August 1, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:37:08 PH August 1, 2003 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.011 22.000 
Li670 4.500 4.879 5.500 
Na589 27.000 28.555 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 2:41:22 PH August 1, 2003 

Mean 13.0 52.5 90.0 4982.5 4982.5 
SD 2.1 7.1 20.5 48.8 48.8 
%RSD 16.3 13.5 22.8 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 2:41:22 PH August 1, 2083 

Checking calibreticin blank . . . 



Identity 1 : Calibration blenk Identity 2 : 
Report' name 3 CRDL Value 
K-766 0.100 0.039 
Li670 0.010 0.016 Contaminated 
Na589 0.058 0.112 Contaminated 
EVOLUTION by Micro-Active Australia Pty Ltd 2:51:38 PN August 1, 2083 



EVOLUTION by Hicro-Active Australia Pty Ltd 4:01:46 PII August 1, 2003 

Keep last result visible enabled ... 
Starting run . . . 
Creating high priority queue entries ... 



EVOLUTION by Micro-Active Australia Pty Ltd 4:07:14 PM August 1, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 4:02:44 PH August 1, 2003 

Mean 1724.5 17784.5 12514.5 4733.5 4733.5 
SD 9.2 204.4 154.1 71.4 71.4 
XRSD 0.5 1.1 1.2 1.5 1.5 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 4:02:44 PH August 1, 2003 

Mean 19.1617 4.8760 28.6332 4733.500 98.8189 
SD 0.1879 0.0175 0.0796 71.418 1.4930 
XRSD 0.9808 0.3595 0.2778 1.509 1.5108 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.162 22.000 
Li670 4.500 4.876 5.500 
Na589 27.000 28.633 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 4:06:58 Ptl August 1, 2003 

Neen 18.5 21.5 56.5 4807.5 4807.5 
SD 5.7 1.4 7.8 34.6 34.6 
XRSD 30.6 6.6 13.8 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 4:06:58 PM August 1, 2003 

Checkins calibration blank ... 



Identity 1 : Calibration blank Identity 2 : 
Report' name L CNDL Value 
K-766 0.100 0.104 Contaminated 
Li670 0.010 0.009 
Na589 0.050 0.044 
EVOLUTION by Micro-Active Australia Pty Ltd 4:16:46 PH August 1, 2003 

Sc361 0.000 100.366 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230754 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:10:06 PN August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
# 1 28.5 Over-range 3955. 0 4811.0 4821.0 
# 2 31.5 Over -range 3942.0 4769.0 4769.0 

Mean 30.0 Over-range 3948.5 4790.0 4790.0 
SD 2.1 n/a 9.2 29.7 29.7 
%RSD 7.1 n/a 0.2 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 230754 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:10:06 PN August 1, 2003 

Mean 0.2318 Over-range 8.8698 4790.000 100.0000 
SD 0.0255 n/a 0.0347 29.698 0.6209 
XRSD 10.9837 n/a 0.3909 0.620 0.6209 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230755 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:13:14 PN August 1, 2003 

Mean 37.5 Over-range 1683.5 4764.5 4764.5 
SD 4.2 n/a 27.6 31.8 31.8 
XRSD 11.3 n/a 1.6 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : 230755 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:13:14 PM August 1, 2003 

K-766 Li670 Na589 Sc Sc361 
PP"' PP'" PPm PPm 

# 1 0.3479 Over-range 3.7802 4787.000 99.9373 
# 2 0.2853 Over-range 3.7276 4742.000 98.9966 

Mean 0.3166 Over-range 3.7539 4764.500 99.4669 
SD 0.0443 n/a 0.0372 31.820 0.6652 
%RSD 13.9910 n/a 0.9920 0.668 0.6688 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230756 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:16:22 PN August 1, 2003 



Mean 23.5 Over-range 1145.0 4772.0 4772.0 
SD ' j  '2.8 n/a 31.1 21.9 21.9 
%RSD 12.0 n/a 2.7 0.5 0.5 

APPARENT CONCENTRATIONS 
EVOLUTION by Micro-Active Australia Pty Ltd 4:26:46 PM August 1, 2003 

Identity 1 : 230756 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:16:22 PW August 1, 2003 

Nean 8.1611 Over-range 2.5222 4772.000 99.6237 
SD 0.0325 n/a 0.0588 21.920 0.4582 
%RSD 20.1946 n/a 2.3332 0.459 0.4680 

BACKGROUND CORRECTED IWTENSITIBS 
Identity d : 230758 Identity 2 : pg53-133 Type : SANPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:22:48 PW August 1, 2003 

Mean 21.5 Over-range 6040.0 4838.0 4838.0 
SD 9.2 n/a 12.7 21.9 21.9 
%RSD 42.8 n/a 0.2 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230758 Identity 2 : pg53-133 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:22:48 PM August 1, 2003 

Mean 0.1354 Over-range 13.4767 4838.000 H 101.0034 
SD 0.0994 n/a 0.0900 21.920 0.4582 
%RSD 73.4112 n/a 0.6679 0.453 0.4537 



EVOLUTION by Micro-Active Australia Pty Ltd 4:32:16 PM August 1, 2003 (310286 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 4:27:34 PW August 1, 2003 

Mean 1703.5 18156.0 12483.0 4719.0 4719.0 
SD 24.0 89.1 93.3 33.2 33.2 
%RSD 1.4 0.5 0.7 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 4:27:34 PW August 1, 2003 

Mean 18.9838 4.9930 28.6483 4719.000 96.5157 
SD 0.1349 0.0107 0.0125 33.234 0.6940 
%RSD 0.7106 0.2134 0.0436 0.704 0.7052 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 18.984 22.000 
Li670 4.500 4.993 5.500 
Na589 27.000 28.648 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank 
Weight : 1.0000 Volume : 1.00 

Mean 24.5 88.0 
SD 0.7 2.1 
%RSD 2.9 2.4 

APPARENT CCINCENTRATIONS 
Identity 1 : Calibration blank 
Weight : 1.0000 Volume : 1.00 

Mean 0.1694 0.0264 
SD 0.0065 0.0005 
XRSD 3.8348 1.7420 

Identity 2 : Type : CB 
Printed : 4:31:48 Pi4 August 1, 2003 

Identity 2 : Type : CB 
Printed : 4:31:48 PM August 1, 2003 

Checking calibretion blank ... 



Identity 1 : Calibration blank Identity 2 : 
Report' name ' CRDL Value 
K-766 0.100 0.169 Contaminated 
ti670 0.010 0.026 Contaminated 
Ha589 0.050 0.067 Contaminated 
EVOLUTION by Micro-Active Australia Pty Ltd 4:35:10 PM August 1, 2003 
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Method: D R I L Y 2  Standard: bl k 
R u n  T i m e :  8 8 / 8 4 / 8 3  11:38:;?.3 
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Rnal.ysis Report page f 

Method: DklLY2 Sample Name: ccb2 
Run T ime:  88/84/83 13: 18:51. 

#per-at o r :  

Conlinerst : 
Mode: C#NC C a r r ,  Factor: 

kg3288 
PPi" 
"8883 
, 8885 
143.4 

.8887 -. 8888 

LC Pass 
m 885@ -. 8858 

Ca3179 
PPm 
, Qi87 
,8186 
99.25 

.8832 . 8153 

LC Pass 
.8588 -. 8588 

La3988 
PV"' . 8887 
.8882 
24.87 

. 8888 . 8886 

LC Pass 
"8858 -.. 8858 

Ni2316 

pvm . 8814 . 8818 
78.77 

.8828 . 888.9 

LC Pass 
.8898 
-, 8858 

Sc36 13 

LC Pass . 8588 -. 8588 

LC Pass 
.8858 -. 8858 

LC Pass 
.8858 -. 8858 

LC Pass 
-8858 
.-, 8858 

LC Pass 
.8858 -. 8858 

LC Pass 
.8898 -. 8858 

LC Pasr 
.8858 
-, 8858 

LC Pass . 1888 
-. 1888 

Ma2828 
ppm 
-8833 
,8816 
49.38 

If. 1253 
L-. 1873 

LC Pass . 8588 --. 8588 

LC Pass 
.8858 -. 8858 

LC Pass 
.8858 -. 8858 

LC Pass . 85B8 
-.. 8588 

LC Pass . QSBB -. 8588 

L C  Pass . 8188 
-.8188 

LC Pass . 8858 
-.. l;tl858 

LC Pass 
,8188 -. 8l.88 
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Run Time : 138/84. /83 16 : 4 7 :  37 
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88/84/83 84:52:39 PM .." page d 



St andardizat ion RpL, 88/84/83 84 : 57 : 33. PM 

Ivletlkitid: DOILY2 Standard: clp"-..std4 

page :I 

Run Time: 88/84/83 3.8:52:53. 

C *J 

NO'T'USED 
-,. "." 

InkStcJ 1 .- 
I=: 

Mode *Counts Time 
E l e rn Sc - -- 
Wav 1 en 36 I.. 38.4. --- 
CSvgt" 784866 1888itl 
SDev 8317.828 .88888@8 
%R5D ,8822548 . 888888@ 



Standardi zat i an R p t  . 
M e k  t-~ucl:: DFS I L Y 2  Standat-d : c - l  p-.-.std i 
Run Time: 8 8 / 8 4 / 8 3  16:57:4.3 

010350 

88 /84  /85 85 : 8 1 48 FaM page :I 



010351 
i-. at  a n d a r d  i zat i rtn Rpt . 88./84./85 85 : 85: 49 PM page? 1 

M e t h o d :  DBILY2 S t a n d a r d  : r:l p-.,,st d 5  
Run T i m e :  88/84/85 17:81:52 

E l e m  B-.-2496 Ri2238 
R v g e  . 3. '76 1 , 8385 
SDev .8888 , 8888 
%RSD rn .4592 . 8232 

I n k S t d  3. .- c: 
Mode *Counts  T i m e  
E l e m  sc .-- - 
Wav l e n  36 1.384 -.--. 
Q v g e  794886 1 8888 
S D e v  1249.f+5# .6888l%r81%1 
%RSD 1573625 ,8888888 



010352 
Standard i rat i an Rpt , 88/84/83 $35 289 : 36 F M  

Method: DRILY2 St andas-d : c l p-,."sldE! 
Run Time: 88/84/83 17:86:86 



/- a t a n d a r d i z a t  i n n  Rpt ,  

Run T ime:  @38/84/83 17:83:48 

I n t S t d  1 .- 
I;c: 

Made *Coun ts  T ime 
E l e m  S  c: .- - 
W a v l r n  361. 384 -.-. 
fivLI@ 788726  1 8888 
SDev 32r%!S,, 3 1 S ,8888888 
%RSD 48639 17 . 8884?r888 

6 
MOTUSED 
..... "... 
- .".. 
- 

- .- 
..". -.. 

..... e... 
..". 



Standardi zat ion Rpt. 

Method: D Q l t Y i ?  
Run Ti me : 88 /84 /83  

# 1. -7838 
ti? .7819 

TntStd 1 
Made *Co unk 5 

Elem Sc 
Wav 1 en 56 1.384 
Q v g e  776244 
SDev 788.7428 
%RSD ,8382735 



Standardi zat i on  

Methud: DUILY2 

Element 
61~~3288 
63 l3882 
fis1898 
a ..""24 9 6 
Ha4934 
Be33.38 
Biz238 

Ca3 179 
ccleec;s 
Coi3i386 
0-2677 
Cu3i24.7 
Fez714 
I< .."-7& 6 4 
La3988 
t i 6787  
My2798 
l'4n257& 
p,yo2@2@ 

Na3382 
Ha5889 
Ni2316 
p 1"7E)2 ."... 
Z283/ 1 
2Q83/2 

Pd3484 
S.-.1 828 
Sb2848 
ScS6 13 
1968/1 
19&8/2 
si2881 
Pb228 

St:.196 
Snl899 
5,4p 15 

- rh ;~m7 
'T i 3349 
7 " l  1988 
CJ.-4898 
v -29 ;2f+ 

W .--E%79 
Y-37 18 
Zn2862 
Zr-3496 

Slape = Conc<S 

Law r;td 
tr 1 IC 
b l I< 
b l  kc 
b 3 I< 
b l k  
b l k  
b l k  
b l k  
b l  1.: 
b l k  
b l k  
b l k  
b l k  
t3lk 
b l k  
b l k  
b l k  
b l k  
tl l IC 
b l k  
b l k  
b l k  
t3 1 I r  
b l k  
b l k  
b l k  
b l  lc 
b l  bc 
dark 
h l k  
b l k  
b l k  
NONE 
NONE 
b l k  
t3 l k 
b l k  
b l k  
b l  IC 
b l  l? 
b l k  
h l k  
bJ. k 
b l k  
b l  Ic 

Slape 
25. 896h 
458.884 
74.7761 
57" 5737 
9.57868 
3.82782 
128,747 
238, 5;32 

8.88868 
48,5828 
22.5767 
3,":. 7843 
473.358 
289. 382 
2 1. 8846 
3.9684.5 
278.554 
18. ti518 
23. eqi+7 
5467.54 
18,1829 
26, W 3  86 
c .~76.536 
i37, 883 f 
32" 2253 

4.9. 155# 
288. 387 
48,5577 
1.ec;iia 
32.1881 
33.5865 
61" 1949 
1. 88888 
1.863888 
58. 9347 
4. 87181 
E39. 6218 
3.67334 
37.9396 
141.317 
58.4639 
22. 5821 

12. "7711 
2'7. 3651 
5.55188 

Y-ink erce 
,888521 -. 119283 
,884625 -. 133868 
.888848 
-, 888246 
,888652 
..-" 8 13235 

--. 888186 . 888384 --. 888278 
--, 812878 
-, 889585 
--, 8872i38 
-.. 888851 
-, 886366 
.888336 --. 888175 
, 881389 . "716678 . 198978 -. 88819'7 

@@CS 1 82 

-, 88286 1 --. 888633 
..-* @Qy..pzt7 

*-. 888848 . 865956 
.888888 
.887883 -. 883425 
-, 113998 
.888888 . 888888 -. 881448 -. 888828 -. 882888 
.888342 
,818638 . 833288 
.881941 -. 886 1 79 --. 88884 1 
-, 888838 
--" 881513 

p t  Da% e Standardized 
88/84/85 85:13:57 
88/84/83 85:15:57 
88/84/83 85:13:57 
88/84/83 85: 1,3:5"7 
88/84/83 85: 15:57 
88/84/83 85:33:57 
88/84/83 85:13:57 
88/84/83 85:13:57 
88/84/83 85:13:57 
88/84/83 85: 13: 5'7 
88/84/83 85: 13:57 
88/84/83 85:13:57 
88/84/83 85:13:57 
88/04/83 85:13:57 
88/84/83 85: 13:57 
88/84/83 85:13:57 
88/84/83 85:13:57 
88/84/83 85: 13:57 
88/84/83 85:13:57 
88/84/83 85:13:57 
88/84/83 85: 13:57 
88/84/83 85:f3:57 
88/84/83 85: 1 3 ~ 5 7  
88/84/83 85:13:5'7 
88/84/83 85:13:57 
88/84/85 85:13:57 
88/84/83 85:13:57 
88/84/83 85:13:57 
88/84/83 85:13:57 
6#/(2rf+/@t3 @%:13:5'7 
88/84/83 85:13:57 
88/84/83 @5: 13:57 

*NOT STUNDRRDIZED 
*NOT STfiNDnRDJZED 
88/84/83 85: 13:57 
88/84/85 85:1.3:57 
88/84/83 85:13:57 
88/84/83 85: 1 3 ~ 5 7  
88/84/83 85:13:57 
88/84/85 85:.tS;57 
88/1214/83 85: 1 3 ~ 5 7  
88/84/83 85: 13:!Y7 
88/84/83 85: 13:57 
88/84/83 85:13:57 
88/84/83 85: 13:S"' 



analysis Report QC Standard 88/84/83 85:23:33. F M  page 1 

Method: DRILY2 Sample Name: icv/ccv 
Run T i m e :  88/84/83 17:3.8:28 
Comment : 
Mode: CCXX C a r r .  Factur-: 

E lem 
Uni ts  
Flvge 
SDrv  
XRSD 

ill 
St ;I: 

Erroi-s 
Value 
Range 

Elem 
Uni ts 

fiv&le 
SDev 
%RSD 

#l 
#e 

Error!; 
Value 
I?an g r 

Elem 
Uni ts  
Qv&le 
SDev 
XRSD 

W1 
#2 

Et-ravs 
V a l I..{ e 
Range 

E l e m  
Uni ts 

fiv&le 
SDrv  
"XRSD 

# 1 
'ti P .- 

Err-ors 
Value 
Rang t? 

E l  em 

Flg3288 

ppm 
,9887 
,8812 . 1185 

.9878 
"9895 

RC Pass 
1 -888 
18. 88 

Ca3 179 
PPm 
19.87 

,81 . 8758 

19.88 
19.86 

QC Pass 
28.88 
18. 812 

La3988 

PP'" 
AI. 882 

.a81 
" gp"j2 

4. A81 
4.8Er3 

RC Pass 
5.888 
1.8" 88 

NiE,31& 

PPm 
4.985 

.81 1 
, 2348 

4.896 
4.913 

8C Pass 
5.888 
18.88 

Sc;-31; 1 3 

f i l  3882 
vpm 
18. 88 . 81 
.a916 

9,994 
18.81 

BE: Pass 
1 8. 88 
18. 88 

Cd2Z.65 

ppm 
1.889 
.a81 

.a774 

1.883 
1.888 

QC Pass 
1. 888 
18.88 

Lib787 

PPln 
4.839 

.882 . 8414 

4.841 
. 4 m  838 

QC Faass 
5.888 
18. 88 

P--1 782 

PPm 
5.198 . 878 
l.58J. 

9. 135 
5.245 

QC Pass 
5.888 
18. 88 

19B8/1 

t2C Pass 
5.888 
18" 88 

QC: Pass 
28. 88 
18. 88 

NOCHECK 

a-.-2'%9c 
PPlfi 
4.828 . 825 
.52#2 

4.818 
4,84E\ 

QC Pass 
fi. 888 
1.6.88 

Cr2G77 

PPIN 
1.962 
.881 

" 8268 

1.9&2 
1,363 

t;)c \ = ' ~ s s  
2. 888 
18. 88 

Mn2576 
PPln 
1.813 . 888 
" 823.4 

3.- 83.3 
1.812 

QC Piass 
1.888 
18. 8B 

p.pJ3,/2 

PPl" 
4.845 

,882 
.8359 

4.844 
4. 846 

NOCHECK 

Si2881 

Ba493.4 
pgm 
9.984 . 887 
.867E; 

9,899 
9.98'3 

QC Pass 
18, 88 
18,88 

Cu324-7 
F'pm 
2. 888 . 88 3. 
.8427 

1.999 
e. @an 

QC Pass 
2.868 
18. 88 

Ma2@2@ 

PPln 
5.113 . Q27 
.5-&3# 

5.894 
3.133 

QC F'iass 
5. 888 
18. 88 

Pc13484 

PPl" 
,9789 
.8889 . 8919 

.9796 

.9783 

QC Pass 
1.888 
18. 88 

ph22:@ 

Be31 38 
PPm 
,9992 . 8883 
.8327 

,9998 
-9994 

QC Pass 
1.888 
1rZrm88 

Fez714 
PPln 
18. 13 

.81 . 1343 

18.14 
18" 12 

QC Pass 
18. 88 
18.88 

Na33122 
PPln 
2a. 48 

.> .-, " L G. 
.779 1 

2#.5& 
28. ;35 

QC Pass 
38.88 
18. 88 

S-.". 1 828 
PPI" 
"9987 . aawt 
,8598 

1.885 
.9928 

QC Pass 
1.888 
18. 88 

Se 196 

QC Pass 
28.88 
18.88 

QC F a i l  
38. B8 
I@. 88 

QC Pass 
1.888 
18. 88 



Rnalys is  Report 

Un i t s  
Rvge 
SDev 
%RSD 

t+ 1. 
rte 

E r ro r s  
Value 
Range 

Elem 
l.Jn i t s 
Rvge 
SDev 
%RSD 

W1 
4t 2 

E r ro r s  
Value 
Range 

Elem 
\..In i t s  
nvqe 
SDev 
%RSD 

#1 
rt 2 

Er--r-a t-s 
V 3 l q t? 

Range 

%R 
98, '72 

42 

429 1 

98.42 
49.82 

NOCHECt/\ 

Sr42 1.5 
PPm 
5.81.5 

.888 . 8879 

5.814 
5,815 

RC Pass 
5,888 
18. 88 

v -37 1 8 
PPm 
4.937 . 882 
.8414 

4. 958 
4.954 

QC Pass 
5.888 
18.8121 

GIC Standard 

PPm 
5. 866 

.825 
.4842 

5. 849 
5. 883 

NEJCHECK 

Th28.37 

Ppm 
"9825 . 8888 
.8"799 

.9838 
-9828 

RC Pas% 
1. 8@38 
18. 88 

Zn2@&2 

PPm 
1.885 
.881 

.8883 

1.886 
1 " @S@39 

GIC Pass 
1.888 
18.88 

PPr" 
5.882 . 815 
,2963 

5.872 
5.893 

NOCHECK 

'T i 3349 
PPm 
4.826 . 884 
.8797 

4.823 
4.828 

RC Pass 
9. 888 
18. 88 

Zr3496 
PPn' 
4.857 

.883 
"8544 

4.855 
4.859 

RC Pass 
5. @@a 
18. 88 

PPN' 
5,882 

.889 . 1733 

.4.496 
5.888 

RC Pass 
5.888 
18.88 

1-1 1988 
PP"' 
5.134 

.814 . 2'719 

5" 124 

5.144 

GIC Pass 
5.888 
18. 88 

PPm 
4.856 
, 885 

.8983 

4,853 
4.868 

RC Pass 
5.88121 
18. 88 

u-psss 
PPm 
.9786 . 8868 
.6238 

.9749 

.9663 

RC Pass 
1.6r188 
18,88 

Ppm 
5.877 

.818 
.3588 

5. 864 
5.898 

RC Pass 
5. 888 
18.88 

V.-2924 
PPm 
4,964 

.882 
"8497 

4 962 
4.969 

RC Pass 
5. 888 
18.88 



88/84/83 85:23:31 PM ... a n a l y s i s  R e p o r t  BC S t a n d a r d  page  A 

I n t ; S t d  
Mode 
Elem 
Wav 1 e n  
A v g e  
SDev 
%RGD 

#I 



Rnalysis Repart Blank Sample 88,/b34/85 85:31:89 PM 

Methad; DflILY2 Sample Name: i cb8ccb  
R u n  T i m e :  8A/84/83 17:2#:8& 
Comment :: 
Mode: CUNC C a r r .  

fig3288 
ppm 
-, 88Qh 
.8883 

59.85 

-, 8883 
--, 8888 

LC Pass 
.8858 -. 8858 

Ca3.1.79 
PPm 
-8839 . 81382 
5. 866 

. 883r-3 
,884 1 

LC Pas5 . 8588 
..-. , 8588 

L.a9950 
PPIn . 8881 . 8881 
146.9 

.888 1 
-. 8888 

LC Pass 
.8858 -. 8858 

Ni23lEt 
PPin -. 8818 
. 888iZ 

16.12 

-. 881 1 -. 888% 

LC Pass 
.8858 -. 8858 

Scf h ' 3"s ', .L 3 

Factor:: 1 

GI3882 
PPiR -. 888& 

"6853 
948. 4 

.a832 
--. 8843 

LC Pass 
,8588 -. 8588 

Cd2.3,5 

PPm 
,888 1 . 8888 
15.87 

. 8881 
,8881 

LC Pass 
,8858 -. 8858 

L i 6787 
PPm 
,8882 
.888 1 
E77. 88 

. 8882 

. 888 1 

LC Pass 
, 8858 
..-. 8aS8 

P --. 1782 
PP"' . 8855 . 8846 
84. 28 

. 8822 

.8807 

LC Pass 
.8188 --. 8188 

:1968/ 1 

E?--,2.4'3 6 
ppm 
, 8864 
.888& 
9.298 

,88&8 
.8868 

LC Pass 
,8588 
-, 8588 

Cr2#-77 

PP'n . 8881 . 888114 
714.9 

-8883 
..-. @@&?J2 

LC Pass . 8858 
-, 8858 

Mn2576 
PPln --. 88BB 
.8B88 

137.2 

-.. 8888 --. 888 1 

LC Pass . 8@58 --. 8858 

22@3,/2 

PPm -. 8812 
" 888"? 

56.84 

-. BC3.1.7 -.. 8887 

NOCI-iECI< 

Si2!381 

Be3138 
PV"' . r;'8tZ18 
,8888 
34-35 

. 8B88 
8888 

LC Pi355 
.8@58 
-.-. 8858 

Fez7 14 

PP 1" . 8865 
.8268 
482.4 

.8249 

...-. 8 1 1 9 

LC: Pass 
.8258 
.-." 825121 

Ha3382 
PPm 
-8878 
" 1828 
129'3" 

H. 8888 
I--. 8643 

LC Pass 
.8588 -. 8588 

S-,".l 82B 
p p In 
. 8843 
.8872 
1hh. 3 - 

-. BBBr-3 
.88(34 

1.X Pass 
.8188 -. 83.88 

9e15b 

page 1 



R n a l y s i s  R e p o r t  

%R 
188.7 

.1 
.8548 

188.7 
188. 6 

MDCbJECK 

Srtb2 15 

Fr Pm . 8888 
,8888 
61.65 

.@@@I 
,8888 

L C  P a s s  . 8858 -. 8858 
'j-37 1 8 

. 888 1 . 8888 
I- "- sa. 46 

. 8888 . 8881 
LC F4ass . 8858 
-I 8858 

B1anl.c 

PPm 
.8813 
.8816 
1pg. 5 

" tZt825 . 8882 
NDCHECK 

Th2837 
PPm 
.8888 
.888 1 
16.35 

.8888 . 86387 
LC P a s s  . 8188 -. 8188 
Zn2862 
PPm . 888 1 
.8881 
52. 18 

,888 1 
,8881 

LC P a s s  
.8858 --. 8858 

Sample 

' T i  3349 

PPm -. 8888 . 8882 
4i3. 2 

.8881 
-, 8882 

LC P a s s  . BI2t58 -. 8858 
Zr3496 
Fl Pm -. 8888 
,8881 
253.4 

.8888 --. 86381 
L.C P a s s  
.8858 

ppm -. 8882 
.@@a1 
31.93 

-. 8882 -. 8883 
LC P a s s  . 8188 -. 8188 
Tll988 
ppm . 8816 . 881 1 
69.58 

. 8825 

. 8I2t88 
LC P a s s  
.8188 -. 8188 

PP"' . 8814 . 8817 
123.5 

,8882 
.8826 

LC P a s s  . 8898 -. 8858 
V .-." Z924 
PPm 
,8882 
.638QS 
277.8 

-, 8882 . 8885 
L C  Pas.. 
.8858 -. 8858 

page 2 

ppm 
-.63813 
.8887 
54.91 

.--. 8888 -. 8818 
LC P a s s  . 8858 
-. 8858 
1$-?879 
PPrn 
, 8884 . 8888 
197.5 

,8884 --. 8882 
L C  P a s s  
.a1638 
-, 8188 



Blank Sample 88/@4/83 85:31:89 PM page 3 



analysis Report 

Method: DRILY2 Sample Name: +mA+%&Lp 3 &4 .- 1 32 Uperat o r :  . - 
Run T i m e :  88/84/83 17:51 :28 
Comment; : 
Mode: CaNC C o r r ,  Factor: 1 @an H o i ~ ~  p8s+1~f 

Eletn  &g3288 &l 3882 fA51ES98 -.... 2496 Ha4934 Be3138 
Uni ts pptn PPl" PPm Fipm PPm PPm 
avge  --. 8884 "8884 -. 8881 .8188 .8881 . 8888 
SDev .8884 . 8843 .8887 ,8811 . 8888 .8888 
XRSD 148, 5 51.31 824. 8 ,cE\ 32 48 3.8. 37 9.8" 

Errors LC Pass LC Pass LC Pass L-C Pass LC Pass LC Pass 
High , 8858 ,8588 .8858 .8588 -8858 .8858 
LOW --. 8858 -. 8588 --a 8858 -. 85138 -, 8858 -. 88513 

E r r o r s  LC High LC Pass LC Pass LC Pass L C  Pass LC Pass 
!3h -8588 . 8858 .8858 -8858 . 884;G?\ , 8258 

Law -, 8988 -. 8858 -. 8858 -. 8858 -. 8858 .-, 8258 

E l e m  La3988 L i 6787 Mg2798 MnZ574 Mo2828 ~ ~ 3 3 8 2  
Uni ts pptn PPm PPm PPm PPm PPtn 
Uv g e .8882 . 8888 . 8884 . 8888 . 8813 L-m 1811 
SDev . 8885 -8888 ,8884 .8881 . 8887 .i2133 
XRSD 283. 8 139.8 215.7 3763. 54.59 211.8 

Errors L.CPass LCPass LCPass L.CFtass LCPass LCLow 
High . 8858 . 8858 .8588 . 8858 .8858 , 8588 
Law -.. 8858 -. 8858 -. 8588 -. 8858 -., 8858 -. 8588 

2283/2 

PP'n 
--, 8815 . 8824 
153.3 

,8881 
-, 8832 

NUCHECK 

Si2881 

LC Pass . 8858 -. 8858 



R n a l y s i s  Rrpart 

%R 
95. 68 

.44 
.7735 

'36" 12 
95. 88 

NOCHECK 

51~42 1" cJ 

ppnl 
,8881 
.8888 
38.44 

. 8888 . 8881 

L.C P a s s  . 8858 -. 8858 

'd--37 1 8 
PPm 
.a88 1 . 8881 
38.32 

. 8881 

.8882 

L C  P a s s  
,8858 
.--. 8858 

wpm -. 8829 
.8884 

12.84 

--. 8827 
.-. BBSP 

NOCHECK 

'Thi283.7 
PPm -. 8882 
.8888 

S2&" 1 

-. 8888 . 8883 

L C  P a s  s  
.8188 -. 8188 

Z n286i2 
PPm 
.8885 
.@a81 
2s. 82 

. 8884 . 8885 

L C  P a s s  
.8858 
-.. 8858 

PPm 
- - w  88&35 . 8838 
835. & 

8823 
--. 8832 

NUCHECK 

'I" i 3349 
PP'" 
" 8881 
.8881 
75.91 

,8881 
.8888 

L C  P a s s  . 8858 -. 8858 

Zr3494 
PPm -. 8882 
.8881 

79" 88 

-. 8881 -. 8882 

L C  P a s s  
. 8858 -. 8858 

PPNl 
.8895 . 8B27 
28.58 

. 8876 
H. 8.1. 14 

L C  P ~ t s s  
.@I88 --. 8188 

"1-1 1988 
PPm 
,8887 
.a819 
254 . 4 

. 8821 -. 8884 

L C  P a s s  
,8188 -. 8188 

PPm -. B8 1 1 
.8823 

213.4 

.8885 -. 8827 

L C  P a s s  
,8838 
-, 8838 

U"_4898 
PPrfi -. 8899 
,8873 

1i23. 8 

-. 8887 --. 81 18 

L C  F:'ass . 1888 -. 1B88 

F) pm -. 881 3 . 8827 
218.9 

,88815 
..... . 8832 

L C  P a s s  . 8858 --. 885@ 

'J .-,i2'324 
PPm -. 8881 
.8887 

4'38. 8 

.8884 -. 8887 

L C  P a s s  . 8898 -. 88EJIzI 

p a g e  P 

PPm 
.-. 881 1 
.8883 

38. f"2 

-. 8885 -. 8813 

L C  Pass . 8858 
.-., 8858 

W,-;2@79 
PPm 
.8812 
. 881b 
IS3.2 

.8881 . 8823 

L C  P a s s  . 81 88 --. 8188 



final y s i  5 R e p o r t  88/84/83 85:36:23 PM page 3 

SnkSkd 
Mode 
E l e m  
Wav l e!n 
R v g e  
SDev 
%RSD 

2 

T ime 
3 4 
NOTUSED NOT'USED 

5 
NDTUSED 

Et 
NUTUSED 

7 
NOTUSED 



f i n a l  y s i s  R e p o r t  8 8 / 8 4 / 8 3  8 5 : 4 1 : 3 7  PM 

M e t h a d :  D R I L Y 2  S a m p l e  Name: lcsw-G& O p e r a t  or: 
Run T i m e :  8 8 / 8 4 / 8 3  17:36:35 
Con~merrt  : 
Mode: CaNC Carr. F a c t o r :  1 

E l e m  
U n i t s  
t':Svge 
S D e v  
XRGD 

tl 
.# 2 

E l e m  
U n i t s  
R v y e  
SDe v  
%RSD 

+I1 
#2 

E l e m  
U n i t s  
Q v g e  
S D e v  
%RSD 

St. 2 

E l  erfl 
1 J n i t s  
R v g e  
S D e v  
%RSD 

#1 
s2 

E l  em 
\ J n i t s  
f i v g e  
S D e v  
XRGD 

*1 
%2 

E l e m  
\ h i t s  
R v g e  
S D e v  
%RSD 

#1 
a2 

p a g e  2 



Rnalysis Report 



(bd0367 
flnal .  y s is  R e p o r t  88/84/83 85:46:51 PM p a q e  1 

V'lethod: lUFSILY2 P a a m p l e  N a m e :  2387€38 Ope?-a t  o r :  

Run T ime :  8&3/84./83 17:41:49 

EXem 
U n i t s  
R v g e  
SDev 
%:GFISD 

t51 
#2 

E l e m  
U n i t s  
R v g e  
SDe v  
%RSD 

%1 
# 2 

E l e m  
U n i t s  
CJvne 
SDev 
%RSD 

t51 
#2 

Elern 
U n i t s  
FJv!Je 
SDe v  
XRSD 

91 
# 2 

E l e m  
U n i t s  
Rvn@ 
SDev 
X FlSD 

# 3. 
#P 

E l  ern 
U n i t s  
kvge 
SDev 
%RSD 

#1 
# ;? 

Bi2238 

wpm 
.8883 . 8818 
597. 2 

.8815 
-, 8818 

l i ....-71; 1; 4 

PPm 
.87b2 
, 8832 
4, 13& 

, 8784 
.8748 

Na5889 
PPf" 
391.6 

2. -J 

-5785 

393, 2 
398.8 

slma8a 
PPm 
-, 8845 

.8888 
12. 73 

--. 8849 --. 8841 

fin 1899 
ppm 
.-., 8828 . 8813 
66.78 

--. 8818 -. 8829 

w-2874 
PFim . 8882 . 8881 
78-43 

.8881 

.888S 



Rnalysis R e p o r t  



R r i a l y s i s  R e p a r t  

M e t h o d :  D R I L Y 2  
R u n  f i m e  : 88 /84 /83  
Camment : 
Mode: CUNC C a r r .  

Sample Name: 238761 

p a g e  1 



Rnalysis R e p o r t  

018370 
8R/84/83 85:52:86 PM page 2 



h a 1  y s i s  R e p o r t  88/84/83 85:57:28 PM 

Method :  DRILY2 Sample  Name: 238762 
Run Time: 88/84/83 17:92:17 
Camn~ent: 
E4arle: CaWC C o r r .  F a c t o r :  1 

$39 l8f38 
PPln 
.8886 
.8837 
574. 8 

. CG33S 
-, 8828 

Co22#6 

ppm 
.8683 
.88Q2 
63" 28 

. BBB2 
= 8884 

Mg2798 
PPln . 8887 . 8831 
445.5 

-. 8815 
.8829 

;?;285/ 1 
PPM 
,8819 
,8889 
47. 96 

,8826 
.8813 

1968/2 
PPm 
.-. 8822 

. 8841 
182. 7 

. 8887 --. 885 1 

' T i  3349 
PPm -. 8881 
,. 888 1 

115.3 

-, 8888 -. 8881 

O p e r a t o r :  



Qnal ysis Report 

010372 

88/84/83 85:57:28 PM page 2 



LO' * a -4 
trlB8W 3 
fti 8 8 3 Pis p Ld 8 
rC" E 

# * 
T i 1  i-. 

i 
8 

8 8 
8 8 
r ii 
I.- 

. 
8 8 
CL CL 

8 tri 
LO 9 

i i . . 
8 8 
8 8 
2% 8 
m 8 

I I . . 
8 8 
8 8 
r 8 
m w  

i ' 
' 8  
8 8 
8 8 
8 a 
(35 

. . 
8 8 
8 

a c2 
P c2 

I '  
' 8  
9 8 
8 ri! 
r 9 
ria 

* * 
TO - 
i i 

a .  

8 8 
8 8 
-8 
&? LO 

a m 
PC" . . 
C7! 9 
w. 6 

. . 
8 8 
8 8 
CL r 
8 Q 

. . 
8 8 
8 8 
4 -4 
P L.1 

. 
8 8 
8 8 
L4 
-4 9 

CL r 
P 3 
5 D . * 
4 -4 

r r ~  rii 
CL i" 

8 + 
D * 
S 8 

. * 
=- 8 gfi g 
Tic 8 8 3 Gi 





R r r a l y s i  s Report 88/84 /03  86:87:48 PM 
01103'95 

page f 

M e t h ~ d :  D A I L Y 2  Sample Name: 23876.4 

Elem 
Units 
Rv!2@ 
SDev 
Snsn 

551 
.# 2 

Elein 
\Jnits 
Rvge 
SDev 
XRSD 

# I  
#2 

Elem 
Units 
64vgc; 
SDev 
%RSD 

531 

Elern 
Units 
Rvgu 
SDe v 
%RSD 

#k 1 
#2 

Elern 
Units 
Rvge 
SDe v 
%RSD 

I* 1 
w. 

Elern 
Units 
Rvge 
S D e  v 
%RSD 

#1 
we 

Uperat crt- : 



RnaJ y s i s  R e p o r t  

Zn28&;2 
PPn' 

k .8884 . 8888 
5.645 

k.  8812r4 
14.8884 

.- 
c! 

'Time 
.- - 



010397 

page J f i n a l  y s i s  R e p o r t  8 8 / 8 4 ]  ' 8 3  BBr13 :82  PM 

O p e r a t  o r :  Methad:  DUILY2 Sample  Name: 238764d 
R u n  Titne: 8 8 / 8 4 / 8 3  18:87:59 
Comment 2 

Mode: CUNC C o r r .  F a c t o r :  1 

Elern L a 3 9 8 8  L i 6 7 8 7  Mg2798 Mn2576 
U n i t s  ppm PF"n PPIn PPm 
FSvge k-, 8 8 8 4  331.9 1 k-. 8888 k. 8881 
SDev .88121 . 2 3  . 8 8 2 4  .8881 
%RSK) 26. 4 7  , 7 2 6 5  317. 1 57 .23  

#I  k-, 8 8 8 3  S32,87 k.  8889  k. 88@8 
#2 k-, 8885 ,-, as .-. 1. 7 4  k-.8824 k .8881  

E l e m  S r 4 2  15 TI-r2837 7 i 3349 1-1 1 9 8 8  
\ h i t s  ppm PPrn W r n  PPrn 
n v g e  k .8888  k. 8 8 1 7  k. 88US k-. 8 8 1 7  
SDe v . 8888 . 8 8 4 2  .@id81 . 8 8 8 6  
%RSD 45.49 247 .8  28. 25 36. 9 7  



Rnalysis Hepork 



A n a l y s i s  R r p a v t  88/84/83 86:18:16 PM page I 

Methad:  DRPLYE Sample  Name: 238765 
Run Time: 88/84/83 18:13:14 
Camn~errt : 
Made: CClNC Cor%l-, Fackar : :  1 

E l e m  
U n i t s  
Rvge 
SDev 
XRSD 

#1 
.# 2 

Eletn 
1Jn i ts  
Rvge 
SDe v  
XRSD 

#1 
:B 2 

E l e m  
U n i t s  
Avge 
SDev 
XRSD 

#I 
+be 

E l e m  
U n i t s  
R v y e  
SDev 
%RSD 

f j. 
%2 

E l e m  
U n i t s  
Avge 
SDev 
%RSD 

#1 
:# 2 

E l e m  
U n i t s  
A v r ~ e  
SDev 
%RSD 

:# 1 
#Z 

#k&.x?58 
ppm 

k-" 8888 
.8882 

23.51 

k-. 8889 
k-. 8886 

c:a3 179 
PP'" ' 

k .  1545 . 2.454 
135.8 

I:. 81 18 
k. 3588 

La3988 
PP'B 

k-. 8886 
.a88 1 

18.77 

k--" 8885 
k-. 8886 

Ni2316 
PPm 

k, 888.3 
.8883 
122.6 

k. 8885 
k. 8888 

Sr36 13 
XR 
92.35 

1.98 
2. 85D 

31-84 
93-73 

St-42 1 5 

Fr Vm 
k. 8881 
,8881 
9B. 87 

k.  8888 
k. 8882 

R-.,.2 4 9 6 
!:r g m 

k. 8885 
.8866 
77. 68 

8 1 3 2  
k . 8838 

Cri2677 
PP* 

14 -. 8884 . 8885 
123.4 

k-.. 8881 
k-. 8888 

Mn257E 

ppm 
k. 8882 
.888 1 
61.79 

k. 8881 
,8884 

22@-J,f2 

Ppm 
k. 8825 

.@@I5 
42. 88 

k. 8836 
k. 8814 

S i 2 5 5 1  
ppm 

k. 3733 . 8864 
1.721 

k . 36 87 
k. 3776~ 

3" 3 19Cn8 
FrP* 

k. 881 l 
.8824 
231.3 

k. 8829 
k .-. 8a8.7 



Rnalysis Reput- t  

Elem 't ,-37 1 8 
U n i t s  ppm 
Rvge k.8881 
SDev . 8888 
%RSD 28. 38 

'dlneiag2 

ppm 
k. 8838 
, 8818 
29.89 

k. 8829 
I<. 8843 

.- I;) 

T i m e  
.- .".. 
-- 
1 8888 

818380 
88/84/83 86:18:1& PM page 2 

3 4 J 8 7 c 

WQTUSE? NCYi"USED NOTUSED NOTUSED MOTUSED 



Gnalysis Report 88/84/83 84:23:31 PM 

Methud: DRILY2 Sample Name : 238765s Upet-at or: 

Re3138 
PPm 

k, 8585 
,8881 

14.77 

k. 8585 
k. 8586 

Fez7 14 
PPm 

I< 1,893 
" 818 

-9197 

k1.892 
k l .  184 

Na3382 

ppm 
kl28.5 

. 8  
"8237 

kl28.5 
kl28. 5 

S."."l 8i28 
ppm 

k, 8814 
,8821 
146.8 

k.  8829 
k-. 8888 

Se196 
PPm 

k2. 115 
.887 

.3159 

k2. .tea 
k%. 111 

V -;?924 

PPm 
k.  5183 

,8815 
.2973 

k.  51 13 
k. 5892 



Rnal ysi s Repart 

E l  em u 7 1 8  
Units pprn 
Rvge k-, 88B1 
SDev . 8B81 
%RSD 88. 58 

IntStcl 1 
Mode -ECaunt c, 

Elen, Sc 
Mavlen 361.354 
Rvge 7.3~662 L L.# 

SDev 4626.298 
SRSD ,91313559 

7 
NOTUSED 
....- 
.- - 
.-. - 
.-. -. 
-. - 

.-. "." 

.-. - 



R n a l y s i s  R e p o r t  p a g e  .J. 

Plettiod: DRILY2 S a m p l e  Name: c c v 2  
R u n  Time: 8 8 / 8 4 / 8 3  18:28:28 

O p e r a t  o r :  

C-ommenk : 
Mode: CONC C o r r  . F a c t o r :  

Elern 
\Jn i 5. s 
i=\vge 
SDev 
"XRSD 

#l  
#2 

E r r o r s  
I-+ i gt? 
t.ow 

E lem 
U n i t s  
Rvge  
SDev 
"XRSD 

4+ 1 
SJr 2 

E r r o r s  
I-li gt7 
Low 

E l e m  
U n i t s  
Gvge  
8Dev 
XRSD 

# l  
g2 

E r - r o r s  
1.4 i g t? 
I... o w 

Elern 
U n i t s  
Uvge  
SDev 
%RSD 

R 1  
.# 2 

E r r o r s  
1-4 i. KJ t-I 
Low 

E I. e in 

f i g3288  
PPm 
"9893 
" 8885 
, 8 4 7 3  

.9889 

.9896 

LC P a s s  
1.- 188 
,9888 

C a 3 1 7 9  
PPln 
1 9 . 9 2  . 18 
.4868 

19., 85 
1 3 . 9 9  

LC P a s s  
22. 88 
18.88 

L a 3 9 8 8  
PPm 
4 . 8 7 8  . 885 
, 1862 

4, 862 
4.. 875 

LC P a s s  
5.588 
4, 588 

Mi2316 

PPln 
4 . 3  12 
.815 

. 2 q 7 3  

4 m 982 
.<) * 922 

LC Pas!; 
5.588 
4 . 5 8 8  

sc:.3[> 1 3 

LC P a s s  
5" 588 

4,588 

LC P a s s  
5,588 
4. 51218 

LC k a s s  
1 1 , 8 8  
9. 888 

LC k a s s  
1. 1638 
,9888 

NOCHECK LC P a s s  
1 , 1 8 8  
-9888 

LC P a s s  
1. 188 
.9888 



n n a l y s i s  R e p o r t  

U n i t s  % W  
G v y e  99.18 
SDev " 6 9  
%R5D .69;27 

E r r o r s  NUCHECK 
H i g h  
Low 

E r r o r s  L C  P a s s  
It i gl-l 5. 5138 
L o w  4.588 

E r r o r s  L C  P a s s  
H i g h  5.588 
Low 4.588 

018384 
88/84 /83  88:33:3@ PM .- p a g e  I:: 

NUCHECK NOCHECK L C  P a s s  L C  P a s s  L C  P a s s  L C  P a s s  
5.588 5.588 5.588 5.588 
4.588 4. 588 4.588 4.588 

L C P a s s  L C P a s s  L .CF tass  L C P a s s  L C P a s s  L C P a s s  
1. 188 5.588 5.588 1,188 5.5@8 1. lB8 
.9888 4,588 4.588 .9858 4, 58B . 9888 

L C  P a s s  L C  P a s s  
1. 188 5.5i?18 
.3888 4.588 



"... 
analysis Report 88/84,/83 86 : 33 : 38 PM page 



R r i a l y s i s  Report page :1 

MeLhod: DRILY2 Sample Name: ccb2 
Run Time: 88/84/83 15:36:85 

Operat or-:: 

C: a m rrt e ri .t: :: 
Mode: CaNC Cam-. Factor: 

1 3852 

F:) p m 
--, 8843 . 8889 
E:1. 84 

-. 8836 -. 8849 
LC P a s s  . 8588 -. 8588 
(-d2F3&5 

PP"' 
.8882 . 8882 
146.7 

. 8883 
-, 8888 

L C  P a s s  
"8858 --. 8858 
Li6787 
PPm 

kJ. 8854 . 8883 
4.715 

H, 8856 
H. 8852 

LC k4igl-i . @858 -. 8858 
F' 1782 -.... 
PP"' 
, 889 1 . 8837 
187. 8 

. Q38i22 
H, 8 I . W  

LC P a s s  
,8188 --. 8188 
1968/1 

LC P a s s  . 8858 
--, 8858 

LC P a s s  
.8c?i58 -. 8858 

LC Pass 
"1888 -. 1 8i?crZl 

LC P a s s  . 8588 -. 8588 
LC L o w  
.8588 -. 8588 

LC Pass 
-8588 
-, 85QIEl 

LC P a s s  . 811218 
--. El188 





i? 

T i m e  
"- .... 



Run T i m e :  17.18,/84/83 18:41: 19 
CnrnmenZ; : 
Mode: CUNC C o r r .  F a c t o r :  1 

B -.. 2496 

PPm 
k. 8868 

.6819 
3 2 , ~  1 

'k. 8874 
k. 8846 

Cri2677 
PPw 

14. 888 I. . 8882 
246= 2 

k-, 8881 
k " 8882 

M n 2 5 7 6  
ppw 

k-. 8888 
888 1 

2 2 . 4 "  3 

k.-. B8U1 
k. 8888 

2283/;2 

PP*t 
k-. 8817 . 8881 
5.817 

k-. 8816 
k-. 8818 

Si2881 

PPm 
k. 1.9E5 

.8829 
1.495 

k. 1944. 
k. 1'356 

'1- 1 1988 

PP"" 
k. 8826 . 8816 
63. A4 

k. 8814 
k ,  883'7 

Ba4934 

F'pm 
k. 8882 
-8881 
54. El5 

k. 8862 
k. 8883 

Cu324.7 

PP* 
14 . 88 3. 4 
,121082 
13.97 

k. 8813 
k .  8816 

rdoeme8 
p p nt 

k, 8853 
.@a14 
24.14 

k. 8869 
k. 8849 

Pcl3484 

PPm 
k. 8812 . 8882 

la. 89 

k. 8814 
k. 881 1 

pp&p@ 

PPi" 
k --. 888 1 

,8888 
11.41 

k.-. 8881 
I c  -. 8882 

LJ ,.,"4 89 8 

PPm 
k-. 8858 

,8198 
343. '3 

k. 8883 
I+.--. 81138 

B i &r37J 
ppm 

k, 8822 
.8815 
67.97 

k. 8833 
k. 8812 

l i  ..-:76 6 4 

PPm . 8.39h 
, 8884 
21" 13 

,8456 . ~J-J-J'~ 

Na5889 
ppm 

k114,9 
.- 

a I2 

. I 986  

k115.8 
k114.7 

Sb286B 

PPm 
k-. 8887 

.8887 
186.9 

k.-. 8812 
k-. 812182 

Srt 1 Bc3 9 

PP'n 
k-. 8888 

.8814 
1.75-8 

k-. 881 8 
k "  8882 

n.*."2a-m 
PPm 

k--. 8818 
.@@a4 

48. 94 

k-.. 8814 
I< ..-. 8887 



InLStd 1 .- -. 
r: .5 

Mode *Counts Time NOTUSED 
Elem 3c: .- -. -- 
Wavlen 361.584 -- - .- 
Rvge 448146 18888 - -. 
SDev 5323. 188 . t;rlBri788@8 .--- 
S R S D  .7 19 1959 ,88Q8888 --- 

7 
NOTUSED 



page J 

Me.tf.rcrd :: DFSILY2 Sample  Name: 238767 
F?un T i m e :  88/84/8,3 18:46:;35 
Cumment : 
Mode: CONC Car-r. Facta t - :  1 



Rnalysis R e p o r t  

Elem 
Units 
CJvqe 
SDev 
XRSD 

# i 
4# 2 

TntBtd 
M a d e  
Elem 
Wav 1 en 
Qvge 
SDev 
%RSD 

#1 
%2 







i Rnalpsis Repart Rlank Sample 88/84/83 85: 31 :84 PM p a g e  Y 

I 
Met had x D F j I L Y 2  Sample Name: icbiccb 

: Run Time: 88/84/85 j.7:2&:86 
) Comment.:: 
I Made: CCINC Car?. Factor:: 1 

apes-at; or. : 

Elem fig3288 17 1 3882 A s  1898 a--249€> 
; Urritr ppm P f:' la Ppm ppm 

R v g e  -. 888& -, 8886 , 8Q2Ej . 8864 
I SDev .@@a3 . 8853 . 8818 . @a@& 
' XRSD 59.85 948.4 41.87 9.298 
I 

t1 -. 8885 ,8822 . 8832 . W8EB 
.# 2 --. 8888 --. 8843 ,BB18 . 8868 

I 

Ei-rars L C  Pass L C  Pass L C  Pas= L C  Pass L C  Pass L C  Pass L-C P ~ E . E  
Hiqh  . 8B58 .8588 ,8858 . Q588 .8858 . 885Q .8858 

I LOW -. 8898 -. 8588 -. 8858 -. 8988 -. 8858 -. 8858 -. 8858 
1 

Elem 
Units 
Qvge 
SDev 
XRSU 

L C  Pass . 8858 -. 8858 
Errcrrs 
H i  g t l  
L o w  

L C  Pass . 8588 --. 8588 
L C  Pase 
, 1888 -. 1888 

LC Pass 
.8858 -. 8858 

E 1 e in 
Units 
Rvge 
SDev 
XRSD 

L C  Pass 
,8588 -. 8586 

Er-rars 
H i KJ ti 

L o w  

L C  Pass . 8858 -. 8858 
L C  Pass 
,8858 -. 8858 

L C  Pass . 8858 --. 8858 
L C  Pass 
.8858 -. 8858 

L C  Pass 
.8588 -. 8588 

LC' Pas; 
.8188 -. 81W8 

L C  Pass 
8188 -. IL?lCllti? 



010360 
Samplc 88/84/83 85:31 :a9 PM page 2 n n a l y s i s  R e p o r t  

1Jnit:s 
Rvge 
SLsev 
%RSU 

NUCHECK LC  P a s s  . 8188 
-. 8188 

L C  P a s s  . 8838 -. 8838 
L C  P a s s  
.8858 
-, 8858 

1•‹C P a s s  
. 8858 -. 8858 

E r r u r e  
H i g h  
Luw 

NUCHECK 

,8881 .8825 . - -  8882 .8889 
-. 8882 .8888 --. 8858 . 8885 -. 8882 
L C P a s s  L C P a s s  L C F 1 a s s  L C P a s s  L C F 1 a s s  . 8858 . 8188 . lrZl88 ,8858 . 8188 -. 8858 -. 8188 -. 1888 -. 8858 -. 8188 

L C  P a s s  
.a188 -. 81.88 

E l e ~ n  
\ J n i t s  
Rvge 
SDev 
XRSD 

Ei-t-or-s L C  F1ass 
X i  gl-l . 8858 
Low -. 8858 

L C  P a s s  
.8858 
--, 885631 

L C  P a s s  
.885631 
--, 8858 



Blank Sample .." page A 



QnaLysis R e p o r t  

Method : D R I L Y 2  
Run Time: 89/84/82 
Comment : 
Mode: CONC Corr. F a c t  o r :  

f i  1 3882 

PF'm . 8884 . 884.3 
51.31 

,8854 
.a115 

LC Pas.: 
-8588 -. 8588 

Cd2265 

ppm 
.8883 
* 

25. Ei8 

.8883 . 8882 

LC P a s s  
.8858 -. 8858 

L i 6787 

vpm 
.8888 . BiZIBB 
139. 8 

, 888 1 
.8888 

LC pi1s.:. 

-8858 
--. 8858 

p $782 - 
PEsln -. 8825 . 8854 
ZiZ.;, 4 

. 8813 -. 8864 

LC P a s s  
. 8188 -. 8188 

1968/1 

Fez7 1.4. 
p p Ill 
,8135 
. 8184 -- 
s f .  4.4 

LC P a s s  
,8858 -. 8858 

LC P a s s  
.8858 -. 8858 

LC P a s s  
.8858 
-.. G3858 

LC Low 
.8588 -. 8588 

LC P a s s  
. 885B 
-. 8898 

LC P a s s  . 8858 
-. 8858 

LC Low 
.8188 
-" 8188 



a n a l y s i s  R e p o r t  

Units 
R v g e  
SDe v 
%EST, 

Errors 
Hi917 
Low 

Elern 
Units 
R v g e  
S D e  v 
%RSD 

#I 
352 

Errors 
14igh 
Low 

Elem 
Units 
R v g e  
S D e v  
% A S D  

tZ 3. 
4+ 2 

Erru r 5 
High 
Low 

%R 
35.58 

" 74 
,7735 

36. 12 
55.88 

NOCHECK 

s.$.-..+e 15 
ppm 
. 8881 
.8888 
38.44 

, 8888 
,8861 

LC Pass 
. 8858 -. 8858 
Y--3718 
PP' . 888 i . 8881 
38.32 

.8881 

. 88@2 
LC F'ass 
.8858 -. 8858 

PPm -. 8885 
, 8838 
835.6 

. 8823 -. 8832 
NDCHECK 

Ti 3343 
PPm . 8881 
,8881 
-c 
/,J. 91 

. 8881 
, 8888 

LC Pass 
.8858 
-, 8858 

Zr3436 
PFm -. 8882 
.888 1 
78.88 

-. 8881 -. 8882 
LC Pass 
,8858 
-, 8858 

Fjpm --. 8811 . 13823 
213.4 

. 8885 
-. 8827 
LC Pass 
. 883@ -. 8838 
U-4@98 
ppm -. @as9 
, 8873 
123.8 

-. 888'7 -. 8 1 1 
LC Pass . 1888 -. 18843 

Frpm -. 8813 . 8827 
218. 4 

. 8886 

..-. . qJa32 
L C  Pass 
.8858 
8858 

v-g3e4 
ppm -. 8@@1 
.8887 
458. 8 

.8884 -. 8887 
LC Pass 
.8898 -. 8858 

LC Pass . ~;~?I~IzI -. 8188 



h a l y s i s  Report 

010364 
-.. @8/@4/#5 @5:36:23 PM page 3 



Mekhod: I3C1.I LY2 S a m p l e  Name: Dper-a t  o r :  
; Run T i m e :  88/84/83 37:36r35 

Corj~menZ; : 
j Mode: CCINC Cot-r. Factor- . :  1  

E lem C a 3 1 7 3  
U n i t s  ppnt 
R v g e  28. 19 
SDev . 82 
%RSD . 894.4 

E l e m  La3988 
U n i t s  Wpm 
Avge  -. 8886 
SDev .8888 
%RSD 7. 182 

E l e m  N i 2 3 i B  
L J n i t s  ppm 
F4vg E .5883 
SiOev . 8828 
%RSD . % 3qgz L 



Qnalysis R e p a r t  

010366 
88/84 /83  85:  4.1 : 37 PM page 2 



Rnal y s i s R e p o r t  88/84/83 85 c 46 : 51 PM 

Run T i m e :  88/84/85 17:41:44 
Cammerrt : 
Made: CDNC Curr . Factor: 1 

1968 /1  

F P m  -. 8842 
. B836 

er .  88 

page 1 



Rnalysis R e p o r t  



R n a l  ys i s R e p o r t  88/84./83 85:52:88 PM p a g e  5 

M e t h a d :  D R I L Y 2  S a m p l e  N a m e :  Z 3 8 7 6 i  
Run T i m e :  88/84/83 17:47:83 
Cummerrt :: 
Mude:: CUNC  cur^. Factor . . :  i 

E l e t n  
U n i t c -  
R v g e  
S D e v  
%RSD 

# 1 
# E: 

E l e m  
U n i t s  
IrSvye 
SDev 
%RSD 

M i  
a2 

E l  em 
U n i t c -  
R v g e  
S D e v  
SRSD 

81 
# Z  

E l c m  
U n i t : ;  
Q v y e  
S D e v  
%RSD 

#i  
4# i2 

E l e m  
U n i t s  
k v g e  
S D e v  
%RSD 

%11 
#Z 

E l e m  
L l n i t s  
Q v g e  
S D e v  
%RSD 

# i  
# 2 



Analysis Report 
I 

Elem 
/ U n i t s  

R v g e  
SDev 
XRSD 



page 3 

Mekt3crd : D R I L Y 2  Sample  Name: 238762 Dper-.at or.: 
Run Time: 88/84.;83 17:52:17 
Comment : 
f4ar)tl.: CONC Copt. . F a c t o r \ :  1 

E l e m  kg32,&3 121 38S2 G4s 1 ,998 R -- 2496 Ra4.9  34 EeS93@ 
U n i t s  ppm Ppm ppm PPln PFsm PPln 
Rvge -. 8881 .a132 .8886 ,8898 . 8883 .8888 
SDev .8881 . 8815 ,8837 .8814 . 8~388 ,8888 
%RSD 185.3 11.55 974. 0 14.63 "4778 42.53 

E l e m  Ca3 1'79 Cd;5;355 C022C36 Cp-26 77 C?u3247 F e;?7 14 H .-,"7 6 6 4 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Gvge .@a98 .88~3l .8883 -. 8888 . 8812 .8214 ,8374 
SDev ,8134 .8888 .8882 ,8881 . @BU2 .81E5 . 8218 
% R S D  136.6 25,36 63.2@ 1881. 14. 1.6 75,17 I: ~ b .  - 39 

E l e m  
U n i t s  

f ivge 
SD e  v 
XRSEt 

E l e m  
U n i t s  
G v g r  
SDe tr 
XRSD 

E l e m  
u n i t s  
Rvge 
SDev 
';/.RSD 

E l e m  
LJn j. t s 
Rvge 
SDev 
%RSD 

' T i  334.9 
PPm 
.-. 8881 
, saar 
115. 3 



Rnal y ~ . i  s R e p o r t  p a g e  P 





RnaZysis R e p o r t  



M e t h o d :  DRILY2 Sample Name: 2 3 8 7 6 4  
Run T i m e :  8 8 / 8 4 / Q 3  1 8 : 8 2 : 4 5  
Comment :: 
Made: CCjNC Corr. .  F a c t o r :  1 

O p e t - a t  or: 

El em 
\ J n i t s  
R v g e  
SDev 
'XRSR 

Q 1  
# 2 

E l  em 
U n i t s  
# v g e  
SDev 
%RSD 

W 1  
# 2  

C I-\ 3 ;2 1'1. '7 

PPm 
k. 8817 

.8885 
p j w @ j Z  

k .  8 8 1 4  
k . 882 3. 

M a 2 8 2 8  
g p m  

k. 8 8 4 6  . 8886 
1 3 - 4 5  

k. 8 8 4 2  
k. 8858 



I n t S k d  1 .- - r: 2; 

Mad r * C o u n t s  Time NOTUSED 
Elem Sc .- - ..- -- 
bjav  l en 36 1, 384 - -. -- 
Rvge - .-. -.= f53d9-1 18888 -- - 
S U ~ V  28tj3. 782 . 888@8@8 -.-. 
XRSD .39@3754 . 8IZI88BW8 -- 

6 7 
NOTUSED NOTUE;EE) 



010377 

p a g e  1 

E l e m  
Units 
Gvge 

- S D e v  
% R S D  

i 
#1 

Elem 
Units 
R v g e  
S D e  v 
'XRSD 

M 1  
.# 2 

E l e m  
Units 
fivge 
S D e v  
X R S D  

# 1. 

E l e m  
Un i -k 5. 

fivqe 
S D e v  
%liSD 

M  1. 
4# 2 

Elem 
Units 
R v g e  
St iev 
%RSU 

#l 



Elem 
Units 
A v g e  
S D e v  
X R S D  

j.+s 

1ntSt.d 
M a d e  
E l e m  
Wav 1 en 
A v g e  
I- ~ D e v  
% R S D  

4t 1 
#% 

.... C?16/84,/83 8& : 1 3 : 82 PM p a g e  r 





Rnal y s i s  R e p a r t  

I n t S k d  
Made 
E le r t  
Wav 1 en 
n v g e  
SDev 
%RSD 

2 
Time 

88/84/83 86 : 16: 16 PM .- page r 



Analysis Report 8 8 / 8 4 / 8 3  8 6 : 2 J : 3 1  page 1 

M e t h o d :  D R I L Y 2  Sample Name : 2 3 B 7 6 5 s  



R n a l  ys is  Report 



I 

R n a l y i ~  R e p o r t  

P l e t  t i a d  : ISkTi-Y2 S a m p l e  Name: ccvE: 
Run Time: 88/84/83 18:28:28 
Cuntment : 
Nude:  COMC C u r r .  Factot*:  

Elem 
U n i t 5  
A v g e  
SFJev 
%RSD 

#1 
# ;z 

Et-..per.s 

Hi gt-i 
L o w  

E l e m  
U n i t s  
A v g e  
SDev 
%RSD 

# 1 
W2 

Fi-y - (j ?-. C 

H i g h  
L o w  

1: l e rn 
Unit 5 

U v g e  
SDev 
?LRSEt 

# 1 
#p 

Er-.y.or-. s  

t-4 i g t-i 
1-ow 

E l e l l i  
[Jn it s 
k v g e  
S D e v  
%R5D 

# 1 
#2 

E r - r o r s  
High 
L o w  

E l E? 171 

Fig32El8 

pFsm 
.9893 
, B889 
,8473 

.%BE39 

.9896 

L C  Pa5 s 
1.188 
.9888 

Ca3 1 79 

PPm 
19. 92 . 18 
.4€368 

19, 85 
19. 99 

L C  P a s s  
22. 88 

10. 88 

La3988 

pvm 
4 .  55-78 
. 885 
1862 

fi. 882 
4.875 

L C  P a s s  
5.588 
4- 588 

1-316 N i. .=, - 
PP'R 
4.912 . 815 
,2973 

4,482 
Lb,, 922 

L C  P a 5 5  
5.588 
4.588 

5 ~ 3 6  13 

Be3138 
13 p ni 
,9969 
. @1;118;3 
,8198 

. 99-78 

.996B 

L C  ka5.c 
1.188 
.98I;r18 

Fez714 

p p m  
18. 15 

-85  
,4499 

18.18 
12 

L C  P a s s  
11.88 
9. 888 

Na33@2 

PPIR 
2s. 21 . 87 
, 2325 

28. 26 

28" 16 

L C  P a s s  
33.88 
2.7, 88 

i .:, .=, y LLd8 
ppm 
4,978 

.88L 
, 1 1.54 

f+= 382 
4,974 

Lfl' Pa5 5 

5.588 
4 588 

K-7664. 
PPrf' 
18.22 

.88 
.a193 

IN, 22 

18= 21 

L C  F3az.r 
22* 88 
18. 88 

fda588Fz 

vpm 
t-44 1 . 89 

.86 
, 1481 

W41.13 
t-44 1. a5 

LC High 
53. 88 
2'7, 88 

L C  P a s s  
11.88 
4.888 

L C  p a s s  
1.188 
,4888 

L C  Pass 
5.588 
4.588 

L C  P a s s  
1.188 
,4888 

L C  P a s s  
5.588 
4.588 

Sb28C18 

PPm 
-9857 . Urn38 

2 "' '2, 
~.JL  

-9878 
.4635 

L.C Pass 
1.188 
.9888 

Sn1599 

L C  Pass 
5" 588 
4 .  5a8 

L C  P a s s  
1.188 
"9888 



R n a l y s i s  R e p o r t  

Low 

PFm 
5. 863 
. 81 l 

.2181. 

5 @Ct? 
LS 4 

5. 871 

NDCHECI< 

Ti3344 

PPfll 
4.821 

.a81 
.82&6 

4. $.pZ 

4.828 

LC Pass 
5,588 
4. 588 

ZI-3446 
PP* 
4. #&I 

.a81 
.8151 

4.861 
-4.868 

LC r-"ass 
5. 5@t8 
4. 588 

Fspm 
5.884 . 81 1 
.2118 

5.816 
5. B81 

LC Pass 
5.988 
4. 588 

7-1 1'388 

FP* 
5.115 

.826 
,5817 

5.897 
5.135 

L.C Pass 
5. 588 
4. 5@Q 

PFnl 
4.837 

.8@4 
,1414 

4.831 
4. 844 

L.C Pass 
5.588 
4.988 

U-4898 

PPm . 952.4 
.8268 
2.817 

.9714 

.9334 

LC P a s s  
1. . 3.88 
.9888 

.- p a g e  I< 

L C  Pass 
1. 188 
,4888 



I 

Rnalysis Repoi-t 



C:omnierst :: 
Mode: CUNC Corr Factor.: 

1 3QlSZ 
ppm 
--, 8843 
. 8889 

21.84 

-. 8834 
-. 8849 

LC Pass 
.8588 -. 8588 

Cd2%65 

Ppm . 8882 
.8882 
146. 7 

.888.3 
--. 8888 

LC Pass 
,8858 -. 8858 

L i 6787 

F'pm 
tl. 8854 . 8883 

4.715 

1-4. 8854 
W. 8892 

LC H i g h  . 8858 
-. 8858 

P-.-.I 782 
PPm . 889 1 
,8897 
187,8 

. 8822 
W. 8J.54 

LC Pass . 8188 --. 8188 

1968f 1 

LC Pass . 12ex@l -. 8588 

R-,:24 9 6 
ppin 
- *  8821 

" 8822 
184.9 

-. 8885 
-. 8836 

LC Pas.- 
.8588 -. 8588 

C. f -':' L 477 

pvm 
.8882 
,8888 
1.552 

. 8882 

.86382 

LC Pass . 8858 -. 8858 

Mn25'7E~ 

PFm 
-, 8881 
, 888 1 

117.1 

-. 888f -. 8888 

LC Pass . 885@ -. 8858 

page .I 



Gmal y s i  5 R e p o r t  

PPm -. 8826 . 8822 
83.28 

-. 881 1 -. 884 1 

NDCWECK 

Th2#37 

PPm 
,8888 
.8886 
69, 83 

@a12 

,8884 

LC P a s s  
. 8188 
-.a188 

Z732862 

Fjpm -. 8885 
.8884 

85.38 

-. 8887 -. 8882 

LC F'as s  
.88%?3 
-. BB58 

PPm 
.8818 . 8883 
47. 97 

" @@i 2 
. 8824 

MOCI-4ECK 

T i  3349 

p p m  
.8881 
,8881 
152.3 

--. 8888 
,8882 

LC P ~ t s s  . 8858 
-. 8858 

Z r-S496 

PPfii . 8@81 
.8882 
184.9 

-. 8888 
.8883 

LC P a s s  . 8rZIS8 -. 8858 

page 2 

LC P a s s  . 8188 
.--. 8 188 





f i n a l  y s i s  R e p o r t  8.9.,/@4/83 8 6  : 4& : 22 PM 

Iyletfsud; DRILY2  %amp1 e Hame : 2387&& 
Run T i m e :  8 8 / 8 4 / 8 3  18:41:13 
Comment : 
I'ilude: CtlNC Cut-Y. Fac to r - :  1 

O p e r t  or-: 

E l e m  Ca3179 ~ d 2 2 6 5  Co22BEt ct-;5677 CI-1324.7 Fe271f+ 

U n i t  c, ppm PPm PPm PP* PPnl F r p m  
R v 2 e  k.83863 k .  8 8 8 4  k- .a883 k.8883. k. 883.4 k. 8 1 6 4  
SDev . 8 4 8 8  . 8881 .8881 . 8882 . BQ82 .8812 
XRSD 133. .3 38. l a  37. 17 246 .2  1 3 ~ 9 7  7 .  em;? 

E l  em L a 3 9 8 8  L i b 7 8 7  Mg27'38 Mn2576 Mue@2@ Ha3382  f.la5884 
U n i t s  ppm PPm PPm pgm p p n r  

,-. -. PP'n .... -. PPm 
C4vge k .  8883 5.31.35 k. 8888 k-. 8888 k. 8 8 5 9  / A .  8 4  k l i 4 , 9  
SDev ,8882 .38 - 8 8 4 3  . 88t3 1 ,8814  - 8 6  = 2 
'XRSD 56 .93  .957Ez ,{th. 4 214. 3 24. 19  . 8 7 5 4  . 1 9 8 6  c- 

E l e m  N i 3 3 1 &  P-"1 7 8 2  2;283/ 1 22@3,12 PcJ34G34 5 -.- 1@E:@ S b 2 8 6 8  

U n i t s  p p m  PPm FPm PPm Wpm PPrfl Pp* 
n v g e  k. 8817 k. 8 1 8 3  k, 88iZ'9 k-. 13817 k. 8812 k. 81 14 k-.. 8887 
SDev "8888 . a 8 4 3  . 888 1 . 888 1. .8882 . 8 8 & 2  . 8887 
%RSD 49. 4 8  2 3 , s ~  4. 1 6 3  5. b317 18. 8 9  7 1 . 6 4  186.9  

E l e m  sc36 13 1 9 6 8 /  1 1 9 g @ / 2  S i 2 # & 1  ptcp2@ Se19b  Sri 18'3'3 
U n i t s  ~ C R  P P ~  pr3m ~ p m  P V I ~  PPID ~jprf l  
Q v g e  9 3 . 3 5  k. 8 8 4 3  k-. 8881 k. 1'365 I{--. 8881 k. 8B14  k-. 8888 
SDev . C;6 . 8 8 8 S  -8839 .13829 . 8888 .8825 . 8 8 1 4  
'XRSD . ~ i e z  1 1 . 9 ~  2935.  1.4'35 11 .41  185.5  175. 8 

#I  
# " 
L- 

E l  ern 
U n i t s  
Gvge 
SDev 
%RSD 

31: 1 
4+ ;5 



060390 
88/84/83 815 : 4E : EP P M  page ;2 

r LC 

NUTUSED 
I n t S L d  1 2 
1'1 o d e *Counts T i m e  
E3em Sc -- 
Wavlen 3Ei. 3 8 4  --, 

Q v g e  748 1.44 i 8888 
SDev 5325. 188 .8888888 
%RSD . '7 19 1959 , 8888888 

3 

NUTUSED 



'4ethod:  D R I L Y ?  Sample Name: 2387h7 



TntStcJ 
Mad E 

Elem 
Wav l err 
R v q e  
SDev 
%RSD 



Anal y s i s R e p o r t  88./B4/63 Bb : 56 : 58 PM page  3 

Methud: DkIkY2 Sample Name: 2238748 nperat a ~ :  
Run Time: 8 8 i 4 / 8 3  38:51:47 
C:cl?mrnent : 
Made :: CCINC Cctrt-.. Factot-: 1 





'fletkad: Dl?ItYf Sample Name : i2387h9 
Run Time :  88/84/83 1&:57:82 
Lurnmerrt; : 
Mode :: CUNC Cur-r-, Fact or-: 1  

AsIB?$@ 
ppm . 8837 
,8818 
44. i i  

page I 



Rnal y 5 is Report 





Elem Y "37 1 8 
U n i t s  ppm 
nvge  k. 8881 
BDe v .8888 
%RSD I&. 67 

:1:ntStd 1 
Mode *Count rs 
Elern Sc 
Wavlen 3t51.384 
Rvge 74@474 
SDev 13247.65 
XRGD 1.789875 

Time 
.- - 



#rial y si s Repnrt 88/84/83 87: 1 2 :  33 k M  page :I 

I'4etktad :: DRILY2 Sample Name: & ~pes-atar:O%4)399 
Run Time: 88/84/83 19:87:38 
Camment :: 
Made: CUNC C a r r ,  Factar:  1 

Be3138 
PPln 

I< . 888 1 
, 8888 
34. 11 

k. 8888 
k.  888 1 

F"̂ $32-714 

Ftpm 
14. 8187 . BB'76 

'71.35 

k. 8168 
14,8853 

Ma3382 

PPm 
52,61 

.- 7 ', I i  -5 

.4358 

5ZI 77 
r. .> 
c l L - a  45 

$$"...I 828 

PPm 
k .  8853. 

,8881 
168.8 

k-. 8887 
k. 8188 

Se136 
PP"' 

k. 8828 . 8889 
45,17 

14. 8813 
k. 8826 . 

u .-2'324 

Ppm 
k. 8883 

.8882 
(32.49 

k, 8885 
I-:. 888 1. 



Rnalysis R e p o r t  
page 2 

010400 



Rnal ys i s Repart 88/84/83 87: 17: 47 FtM 

I'/tc?.?t hcrcl : DflPLY2 Sample Mame: 238772 
Run  T ime :  88/84/83 19: 1;?:45 
Comment : 
M o d e :  CUNC Curs-.. Factor: 1 

Rs%898 
p I:, m 

k. 8816 
.8816 
182. B 

k. 8827 
k. 8884 

Cu2;_306 
ppn1 

k. 8888 
,8888 

7L-"- . , ,.As4 

k. 8888 
k,  8888 

Mg2798 
Ppm 

I<. 88243 . 8855 
194.1 

k-. 8811 
k. 8867 

;p@s/ 1 

PPm 
k. 8821 
,8825 
1 18.13 

k .a883 
1-1. 8839 

1968/i? 
PPm 

k-. 888i 
.8828 

2518. 

k --. 882 1 
k. 8819 

' T i  3349 
PPn' 

1-1. 088 1 
.88@8 
68.96 

k,  8881 
1-1 * fa888 

Opera* us-: 



Rnal. y s i  5 R e p o r t  



Method :: DFS ILY2 Sample Name: 238773 
Run Time: 88 /84 /83  19:17:59 

aperat or: 



, Analysis R e p o r t  
: 

Elem Y-,-27 18 Z 11 286 2 Zr3496 
Uniks ppm PPm PPm 

f R v g e  . 8881 . 881i2 --. 8885 
6Dev ,888 1 ,8882 -8883 

J % R S D  123. 1 17.32 65.78 

page 2 

068404 



M e t  h o d  :: DRILY2 
Run T i  we : 88/84/83 
Cammerit; : 
Mocle: CONC Cut-i-. 

Sample Name: 238774 
lC5:23: 3.3 

Be3138 
pptn 
.8888 . 8888 
38. 18 

-8888 
, 8888 

Fe2714 
PPNl . 838'7 
-8437 
112.8 

.8€\96 
, 1aa78 

Na3382 

ppm 
8.544 

.26# 
3. 13-1 

8.733 
8, 35.4 

S-.-1 828 
PPm . 8538 . 8882 
15, At7 

,8588 . 8472 

Se196 
ppw 
-8685 
.8811 
242.1 

. @ @ I .  3 

...- ,, 8883 

v -qs924 

PPm -. 8888 
.8882 

1891. 

, @@@I. -. 8882 





Bnal y s i s  Report 

Vlethod :: DAIl..Y2 
Run lime: 88/84/83 
Comment, : 
Made : CENT, Caw.. 

Sample Name: ;?38868 Operat, or: 



Rnalysis R e p o r t  CiH/B4/83 87 : 33 : 38 PM page 2 

010408 



Ivle"c.hcrd: ufiIl..Ye 
Run T i  ine : 88/84/83 
Comment : 
1''lacie: CONC Cart- .  

Ug3288 
PPln 
,9857 
.6883 
,8355 

.9854, 
,9859 

LC Pass 
1. 188 
.9888 

Ca3179 
PFrm 
19.89 

* 82 
" @796 

19.88 
19.96 

L.C Pa!:is 
22- 88 
18.88 

La3988 

PFln 
4.888 . 881 . 8278 

4. 879 
4.881 

LC Fcxss 
5,588 
4,588 

NiP3j.G 
PPm 
4" 928 

.a86 . 1168 

4.93% 
4.924 

LC Pass 
5.5ic78 
4.588 

Sc36 13 

Sample Name: ccv3 
19:38:%B 

Fact at-: 

R 1 3892 
ppln 
9.971 

,886 
. 8558 

9,967 
9.975 

LC P'3s.s 
11.88 
4.888 

(""dip65 

PP"' 
1.811 . 88% . 1586 

1. 812 
1,818 

LC Pass 
1,188 
.9888 

L i 6787 

PPln 
4. 859 . 881 
8272 

4.858 
4.868 

1-C Pass 
5.588 
4. 588 

13 1782 
-0.. 

PPm 
5. 854 

,836 
.7ic784 

5,831 
9, 852 

LC Pass 
5. 588 
4.588 

1968/1 

LC Pass 
5.588 
4. 588 

LC Pass 
5" 588 
4.588 

NOCHECK 

A.",.2 4 9 h 
PPIn 
i)" ap.L't 

.a13 
" 2618 

4.815 
4.833 

LC Pass 
9.5B8 
4" 588 

Cr2677 
PPm 
1.963 
.881 

" 8396 

1.963 
1.964 

LC F1 zi s s 
2m2@@ 

1.888 

Pln2576 

PPm 
1. 812 
.882 . 1524 

1.811 
1,813 

LC Pass 
1. 188 
.9888 

2283/2 

PPm 
4 ,  8134 

,883 
, 8643 

4.- at52 
4.866 

MOCI-IECK 

Si2881 

Ea493.4 
PPm 
9. a€.\:; 

,818 
,8371 

9.678 
9. 85'7 

LC Pass 
11.88 
9. I%i'll?l 

Cu3247 

ppm 
2. 884 

,881 
.8487 

2 .  8 8 2  
2,885 

LC Pass 
2. 28s 
1 a 888 

Ma2828 
p ~3 m 
5" 115 

.822 
-4548 

5,898 
5.131 

LC Pass 
5.588 
f* " :5iala 

Pd3484 
PPm 
.97i?7 
. 8885 
,8524 

9731 
.9724 

LC Pass 
1.. 188 
.9888 

pbpz@ 

1.: -"."7 6 6 4 
ppm 
18,15 

.83 
, 1496 

Na5889 
pprn 

i-448. 89 
.83 

" @be1 

LC Pas!:; 
1. %irl8 
.9888 



G n n l y s i s  Report p a g e  2 

ppm 
C5,. 874 . 819 
.3785 

5. 8&1 
5.887 

NOCHECK 

'Tk7i2837 
Fj P  m 
.9752 . 8833 
.3338 

,9759 
.91.385 

LC P a s s  
1.188 
.9888 

ZnZlZI62 
ppm 
1. 88'7 
.882 

.2139 

1. 885 
1.888 

LC Pas.. 
3. . 1.88 
,9888 

PPr't 
5. 112 

,813 
.2€311 

5.182 
5. 121. 

NOCHECK 

-I" i 3.349 
pFm 
4.. 828 

,884 
.8812 

4.817 
4.823 

LC P a s s  
5. 512t8 
4 .  588 

Zr3496 
F'pm 
4. 873 . 881 
.8285 

4.873 
4. 974 

LC P a s s  
5.588 
4,588 

PFr'I 
5, 818 . 884 
,8784 

5.888 
5.813 

L C  P a s s  
5.588 
4. 588 

71 1968 
PL'r'l 
5. 124 . 8@5 . 1851 

5.128 
5.127 

LC P a s s  
5.588 
4.588 

PPm 
4, 878 . 887 
, 1439 

4. 885 
4.. 875 

LC Vass  
5.588 
4.588 

U ,..-rii 8 3 8 
F'Pm 

P r .2a68 
.a874 
.7743 

,9518 
" 9621 

LC P a s s  
1,188 . 9B88 

LC P a s s  
5,588 
4.588 



flnalysis Report 
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f inalysis Report 88/84/83 87:51:88 PM paye 1 

Methcrd :: DGf LY2 Sarnple Mane:: ccb3 
Run Time: 88/84/83 19:4G:85 
Carfintent :: 
Iylode: CDNC Cart-. Factor:: 1 

E len i  Rg3288 fi 1 3888 Qs1898 R--,249E &.+334 Ele3138 B j 2 2 3 ~ ~  
Uni ts ppm Ppm l2Pm PPin PPm PPin PPm 
F3vge --, 8885 --. 8857 , 881E -, 886 1 .8882 ,8881 .--. 8834 
SDev ,88@8 .8818 .8819 - 883.6 . 8881 ,, 88@!8 . 8883 
'16R6F1 8.969 16.8E 1 14.9 27. 86 C- 4,. 88 23. h.4 7,676 

Errors LC Pass 
High . 8588 
I... o w -. 8588 

I:.- -r .rar+s LC Pass 
1-1 i t-I ,8858 
LUW -, 8858 

--. 8864 
--, 8858 

LC Pass 
.8588 -. 851158 
C-pehS 

ppm -. 8888 . 8888 
153. 7 

--. 888 1 
,8888 

LC Pass 
. 8858 
-a 8858 

Li6787 
ppm 

X. 8858 . 8883 
5.817 

It. 8853 . 8848 

LC Higl-r 
.8858 
-, @@58 

,8883 
. 8838 

LC Pass 
* 8858 -. 8858 

Cn22B& 

vprfl -. 8885 
"811588 

151. 1 

-. 881 1 
e 8888 

LC Pas!; 
,8858 
-, 8858 

Mq2798 
PP"' -. 8813 

., 8883 
2-'8..L& 

-. 8815 
--. 881 1 

LC Pass 
.8588 
-. GI588 

-, 8849 
.-." 811572 

LC Pass 
.8588 --. 8588 

C:p24-77 

PPin 
-., 88@ 1 

.881S 
l2E4. 

-. 8818 . 88B8 

1•‹C Pass . 8858 
-.. 8858 

Mn257E 
r=j v 
-, 8881 

.8888 
2E. 15 

.-. . 8 8 1%r 3. 
--, 888 1 

LC Pas,s 
.8858 -. 8858 

* 8881 
.8882 

LC: Pass . 885U 
.-., 8858 

Cu3247 

ppln 
-, 8883 
. 888 2 

27.58 

-, 8884 -. 8883 

LC Pass . 8858 --. 8858 

Ma27p@ 

ppm 
.@a33 
" 8@38& 
18.77 

.8837 
,882E1 

LC Pass 
.8858 --. 8858 

LC Low 
,8588 
-, 121588 



Rnalysis Report 

%R 
183,2 

- 5  
,5134 

182. B 
183.5 

NOCt-IECE 

SYA! )~  15 

PPm 
,888 1 
.8881 
1.35. 6 

. 8888 

.a88 1 

LC Pass 
.8858 
--, 8858 

Y ".."3'7 3. 8 
PPNl . 8881 . 8881 
18'7, 1 

.8888 . 8882 

L C  Pass . clla58 
-. 8898 

PPrn . 881'7 
, 8888 
45.17 

" 8812 . 8823 

NCICt-IECK 

'T i 3949 

PPm 
.8881 
.8881 
2'77. 2 

-. 8d?38121 
.8881 

L C  Pass 
, 8858 -. 8858 

Zr-3496 
PPm ---. 8888 . a881 
P3$3.2 - 

888 1 
,8888 

LC Pass 
"8858 -. 8858 

PPnt -. 8816 
,, 8889 

r= r.' c J d ,  26 

-. 8818 -. 8822 

L C  Pass . 8188 
-. 8188 

T1 19#8 
PPm 
.884t3 
. 8887 
17.17 

. 8844 

.8835 

LC Pass . 8188 
--, 8 1 B8 

ppm -. 8884 . 8886 
158.5 

-. 8889 
,8888 

L.C Pass 
.8838 
-, 8838 

u,,,p s9 8 
Ppm 
-, 8844 
,8246 

585.3 

-" 8223 

.a125 

L C  Pass 
,18t218 
-, 1888 

P P '  . 8882 
.888€3 
293.8 

-, 8882 . 8886 

L C  Pass 
,8858 -. 8858 

u-"29e4 
PPm .-. 8888 
,8882 

1923am 

-, 8881 . 88B1 

L C  Pass 
.8858 -. 8858 

page e 

PPm --. 8818 
.88l2 

66. 11 

,-. 882& -. 8818 

L C  P:tss 
" 8858 
--, 8858 

\.d 28.79 ..- 
PPm -. 8883 . 8818 
326.8 

, 88lZl4 
.-. 881. 1 

L C  Pass . 818Q 
-, 8188 



knal y s i s  R e p a r t  88/84/83 87:51:88 PM page 3 



R n a l y s i s  Report 8 8 / 8 4 / 8 3  87: 56 : 23 PM 

Mek t-i ad :: DFl f L Y P  Sample Name: 238868d Dperat or: 



page Ff 



Method :  D A I L Y 2  Sampl e Name i 2 3 8 ~ h 8 3 ~  
Run lime: 88/Q34/85 14:5&:34 
C::nmrnerrt : 
Mode: CJCINC Cart-. 



(bi0418 
88/84/83 88:81 237 PM page 2 



Rnal y s i  s Report 

I'4ethcsd:: DF\1L.Y2 
R u n  ' T i  me : 88/63firC83 
CornmenZ; : 
Mode: C#NK Cor-r-.., 

Gg3288 
ppnt 
rn 8882 
.8884 
388, 3 

. 8884 --. 8883 

Ca3 179 
pp* 
, 8278 
8 1 8.4 
38.33 

,8197 . 8344 

la3988 
ppm 
, 8884 
,8887 
168.3 

.8889 -. 888 1. 

Ni2314 
PPm . 8881. 
.8884 
428.8 

".". @@Q2 

" 8884 

ScSb 1 3 
%R 
97" 1.4 

.28 
" 2883 

97-53 
97.85 

Sr42: 15 

p p rfl 
, 6363I2I3 
,8888 
.882 1 

-8883 
.8883 

Sample Name: 238869 
28:81:49 



Rna3. ysis  Repart 

020420 

88/84/83 88:84:51 PM .... 
gage 





010422 
.- page r 



Factor: 1 

LC P a s s  L C  P a s s  
i1,88 5. 588 
9, 888 4.988 

L C  P a s s  
5.588 
4. 588 

L C  P a s s  L C  T"a:lsr 
1 ,, 188 5,588 
,9888 4,5CZl8 

L C  P a s s  L C  P a s s  
1.188 5.588 
.9@88 4. 988 

L C  P a s s  
2.288 
1. 888 

L C  Pa!;., LC: Pas.. 
11.88 22. $38 
9. 888 18.88 

Elern L a 3 4 8 8  
Urvs iZ;s  ppm 
Rvge 4.888 
SUev . 883 
%RSD ,8549 

L C  I=lass L C  P a s s  
5. 588 22. 88 
4,588 18.88 

L C  P a s s  L C  H i g h  
33.88 33. 88 
i37.88 2'7. 88 

E r r o r s  L C  Pass 
I-.ii gh 5.588 
L a w  4 .  588 

L C  P a s s  NOCHECK 
5.588 
4. 588 

L C  P a s s  
1. 188 
,9888 









%R 
3. 83. .4. 

.6 . B8hr3 

183. 8 
183.9 

T4CSCXECK 

?-. 4 2  j. g 
ppm 
.8888 
.8888 
L2 ' ,.&. 28 

. BQB8 . lit888 

LC Pass 
.8858 --. 8858 

'V ......3 '7 1 8 
Fr p lfl . 8881 
, 8881 
87.48 

.8888 

.8882 

LC Pass 
" 8858 
-. 8858 



-.. 
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z c p  ANALYSIS 

PROJ. NO. PROJECT WO# DATE MATRIX LOGBK PG 

INSTRUMENT cilrb FILENAME: b3 
:+ csb& 

/ 

INSTRUMENT DL 



EVOLUTION by Micro-Active Australia Pty Ltd 10:55:26 AH August 5, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:48:50 AM August 5, 2003 

Mean 11.0 -2.5 37.0 4577.5 
SD 0.0 0.0 4.2 146.4 
XRSD 0.0 0.0 11.5 3.2 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:48:52 AH August 5, 2003 

Mean 0.0 -0.0 0.0 4577.5 
SD 0.0 0.0 0.0 146.4 
XRSD 3.2 3.2 14.6 3.2 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:51:58 AH August 5, 2003 

Mean 4284.5 34698.0 20801.5 
SD 13.4 202.9 117.4 
XRSD 0.3 0.6 0.6 

INTENSITIES 
Identity 1 : CLP-STDl-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:51:58 AH August 5, 2003 

Mean 0.9 7.3 4.4 
SD 0.0 0.0 0.0 
XRSD 0.6 0.3 0.3 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 10:55:06 AM August 5, 2003 



APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 10:55:06 AM August 5, 2003 

EVOLUTION by Micro-Active Australia Pty Ltd 11:02:56 AM August 5, 2003 

Mean 19.4897 5.0248 29.6190 4740.000 H 103.5550 
SD 0.0576 0.0133 0.0810 43.841 0.9591 
XRSD 0.2956 0.2649 0.2736 0.925 0.9262 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.490 22.000 
Li670 4.500 5.025 5.500 
Na589 27.000 29.619 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 10:59:20 AM August 5, 2003 

Mean 19.0 3.5 45.5 4715.0 4715.0 
SD 9.2 0.0 7.8 97.6 97.6 
XRSD 48.4 0.0 17.1 2.1 2.1 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 10:59:20 AH August 5, 2003 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 0.089 
Li670 0.010 0.002 
Na589 0.050 0.018 
Sc361 0.080 103.008 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbw-H05W1 Identity 2 : pg54-141 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:02:28 AM August 5, 2003 



XRSD 0.0 26.5 6.7 8. b 0. b 

APPARENT CONCENTRATIONS 
Identity 1 : pbw-H05W1 Identity 2 : pg54-141 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:02:28 AH August 5, 2003 
EVOLUTION by Micro-Active Austrelie Pty Ltd 11:12:00 AM August 5, 2003 

Mean 0.1360 L -0.0017 L -0.0393 4527.000 98.8952 
SD 0.0016 0.0007 0.0032 26.870 0.5878 
%RSD 1.1741 39.1911 8.2689 0.594 0.5944 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsw-H05Wl Identity 2 : pg54-141 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:05:36 AH August 5, 2803 

Heen 1619.5 -7.5 8039.0 4450.5 4450.5 
SD 1.4 2.1 53.0 51.6 51.6 
XRSD @. 1 28.3 0.7 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : lcsw-H05W1 Identity 2 : pg54-141 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:05:36 AM August 5, 2003 

Meen 20.0147 L -0.0016 20.4895 4450.500 97.2216 
SD 0.2513 0.0007 0.1029 51.619 1.1293 
XRSD 1.2555 43.4550 0.5024 1.160 1.1615 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230773 Identity 2 : pg54-141 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:08:44 AM August 5, 2003 

Mean 791.5 -11.0 2004.0 4554.5 4554.5 
SD 14.1 10.6 1.4 50.2 50.2 
XRSD 1.8 96.4 0.1 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230773 Identity 2 : pg54-141 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:08:44 AM August 5, 2Cd03 

Mean 9.4879 L -0.0025 4.9216 4554.500 99.4968 
SD 0.0659 0.0031 0.0517 50.205 1.0983 
%RSD 0.6941 124.0245 1.0510 1.102 1.1039 



Keep last' resulttvisible enabled ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : +B@W3+l0,, Identity 2 : pg54-141 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:11:52 AM August 5, 2003 
EVOLUTION by Micro-Active Australia Pty Ltd 11:21:34 AM August 5, 2003 

& S o t 3 4  & 4 - S - 0 7  

Mean 798.0 -8.0 2004.0 4606.5 4606.5 
SD 13.4 2.8 21.9 52.3 52.3 
%RSD 1.7 35.4 1.1 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : &l@F%W- Identity 2 : pg54-141 Type : SAMPLE 
Weight : 1.0000 Vo ume : 1.00 Printed : 11:11:52 AM August 5, 2003 

2303-7 k UN 51 -S-03  

Mean 9.4575 L -0.0016 4.8647 4606.500 H 106.6344 
SD 0.0525 0.0009 0.0021 52.326 1.1447 
%RSD 0.5554 53.0744 0. a429 1.136 1.1375 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:17:10 AM August 5, 2003 

Mean 1687.0 17445.5 12335.0 4714.0 4714.0 
SD 12.7 121.6 105.4 57.3 57.3 
%RSD 0.8 0.7 0.9 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:17:10 AM August 5, 2003 

Nean 19.6804 5.0470 29.7227 4714.000 H 102.9862 
SD 0.0913 0.0261 0.1076 57.276 1.2530 
%RSD 0.4637 0.5178 0.3620 1.215 1.2167 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name tow limit Value High limit 
K-766 18.000 19.680 22.000 
Li670 4.500 5.047 5.500 
Na589 27.000 29.723 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 11:21:24 AN August 5, 2803 



Hean 27.0 -2.5 32.0 4730.0 4730.0 
SD 3.5 5.7 5.7 83.4 83.4 
EVULUTION by Hicro-Active Australia Pty Ltd 11:32:00 AH August 5, 2603 

XRSD 13.1 226.3 17.7 1.8 1.8 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 11:21:24 AH August 5, 2003 

Mean 0.1834 0.0000 L -0.0149 4730.000 H 103.3363 
SD 0.0470 0.0016 0.0150 83.439 1.8254 
%RSD 25.6077 17280.0367 100.7209 1.764 1.7665 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 0.183 Contaminated 
Li670 0.010 0.000 
Na589 0.058 -0.015 
Sc361 0.000 103.336 



7'- Ci= ANALYSIS 

PROJ. NO. PROJECT MATRIX LOGBK PG 

INSTRUMENT: 5 p ~ m  FILENAME: o 30 VP 

INSTRUMENT DL: 



EVOLUTION by Micro-Active Australia Pty Ltd 4:08:54 PM August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Valume : 1.00 Printed : 4:02:22 PM August 27, 2003 

Mean 20.0 -19.5 20.5 4926.0 
SD 0.7 5.7 4.9 90.5 
XRSD 3.5 29.0 24.1 1.8 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 4:02:24 PM August 27, 2003 

Mean 0.0 -0.0 0.0 4926.0 
SD 0.0 0.0 0.0 90. 5 
XRSD 5.4 30.8 25.9 1.8 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0060 Volume : 1.00 Printed : 4:05:30 Pl4 August 27, 2003 

Mean 4749.5 39504.0 23576.5 
SD 29.0 59.4 101.1 
%RSD 0.6 0.2 0.4 

INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0000 Valume : 1.00 Printed : 4:05:30 PM August 27, 2003 

K-766 Li670 Na589 
# 1 1.0 7.9 4.7 
# 2 1.0 8.0 4.7 

Hean 1.0 7.9 4.7 
SD 0.0 0.0 0.0 
XRSD 0.1 0.4 0.1 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 4:08:38 PM August 27, 2003 

Mean 1877.5 19898.0 14060.5 4991.0 4991.0 
SD 12.7 200.1 133.6 47.4 47.4 
XRSD 0.7 1.0 1.0 0.9 0.9 



APPARE:NT CONCENTRATIONS 
Identit9 i : CCP-CCV-SC Identity 2 : Type : CV 
Weight : 1.008li) Volume : 1.00 Printed : 4:@8:38 PM August 27, 2083 

EVOLUTION by Micro-Active Australia Pty Ltd 4:16:24 PM August 27, 2003 010435 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.589 22.000 
Li670 4.500 5.027 5. 508 
Ha589 27.000 29.729 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0080 Volume : 1.00 Printed : 4:12:52 PIY August 27, 2003 

Mean 18.0 -7.0 32.5 5064.0 5864.0 
SD 1.4 6.4 0.0 31.1 31.1 
%RSD 7.9 90.9 0.0 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 4:12:52 PM August 27, 2003 

Nean L -0.0267 0.0033 0.0238 5064.000 H 102.8052 
SD 0.0136 0.0016 0.0004 31.113 0.6324 
%RSD 50.8384 48.3791 1.7475 0.614 0.6152 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.027 
Li670 0.018 0.003 
NaS89 0.050 0.024 
Sc361 0.80@ 102.885 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbw-H2SW2 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0008 Volume : 1.00 Printed : 4:16:00 PM August 27, 2003 

Mean 8.0 -12.0 26.5 2.0 2.0 
SD 7.8 2.1 14.8 0.0 0.0 
w n m n  nv .-i IT) T) er n n a n n 



APPARENT   ON CENT RATIONS 
Identity 1 : pbw-H2SW2 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:16:0% PM August 27, 2003 

EVOLUTION by Micro-Active Australia Pty Ltd 4:26:54 PM August 27. 2003 

Mean H 210.3467 L -7.5535 H 139.9891 2.000 L -0.0915 
SD 204.7219 1.3362 78.4673 0.000 0.0006 
%RSD 97.3260 17.6893 56.0525 0.000 0.0060 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : LCSWw-H25W2 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:19:68 PM August 27, 2003 

Mean 13.0 -14.0 30.0 1.0 1.0 
SD 2. 8 2.1 7.1 2.1 2.1 
%RSD 21.8 15.2 23.6 212.1 212.1 

APPARENT CONCENTRATIONS 
Identity 1 : LCSWw-H25W2 Identity 2 : pgS4-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:19:08 PM August 27, 2003 

Mean L -421.3345 H 16.3817 L -317.0999 1.000 L -0. 1118 
SD 1042.2207 32.0680 597.8464 2.121 0.0431 
%RSD 247.3618 195.7546 188.5357 212.132 38.5695 

Keep last result visible enabled ... 
Starting run . . . 
Creating high priority queue entries ... 



EVOLUTION by Micro-Active Australia Pty Ltd 4:32:24 PM August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 4:27:48 PM August 27. 20U3 

Mean 1865.5 19520.0 13850.5 4897.5 4897.5 
SD 23.3 398.1 209.3 116.0 116.0 
%RSD 1.3 2.0 1.5 2.4 2.4 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 4:27:48 PM August 27, 2083 

Mean 19.8400 5.0262 29.8477 4897.508 99.4207 
SD 0.2240 8.0165 0.2561 115.966 2.3573 
%RSD 1.1292 0.3282 0.8581 2.368 2.3710 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.840 22.000 
Li670 4.500 5.026 5.500 
Na589 27.000 29.848 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 4:32:00 PM August 27, 2003 

Mean 13.0 1.0 44.5 5076.0 5876.0 
SD 2.8 2.8 2.1 60.1 60.1 
%RSD 21.8 282.8 4.8 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 4:32:00 PM August 27. 2003 

Mean L -0.0787 0.0052 0.0487 5876.000 H 103.0491 
SD 0.0309 0.0007 0.0033 60.104 1.2218 
%RSD 39.2890 13.3642 6.8240 1.184 1.1856 



Report name 
K-766 ' ' I '  

ti670 
Na589 

CRDL Value 
0.100 -0.079 
0.010 0.005 
0.050 0.049 

EVOLUTION by Micro-Active Australia Pty Ltd 4:41:40 PM August 27, 2003 

Sc361 0.000 103.049 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbw-H25W2 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:35:08 PM August 27, 2003 

Mean 10.0 -14.0 14.0 4864.0 4864.0 
SD 12.0 7.1 1.4 30.4 38. 4 
%RSD 120.2 58.5 10.1 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : pbw-H25W2 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0080 Valume : 1.00 Printed : 4:35:08 PM August 27, 2003 

Mean L -0.1051 0.0014 L -0.0136 4864.080 98.7397 
SD 0.1308 0.0019 0.8033 30.406 0.6181 
XRSD 124.4380 136.8207 24.0771 0.625 0.6260 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsw-H25W2 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:38:16 PM August 27. 2003 

Mean 22.5 15148.5 4.0 4899.0 4899.0 
SD 7.8 104.7 38.4 40.3 40.3 
XRSD 34.6 0.7 760.1 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : lcsw-H25W2 Identity 2 : pgS4-172 Type : SAMPLE 
Weight : 1.0088 Volume : 1.00 Printed : 4:38:16 PM August 27, 2083 

Mean 0.0277 3.8983L -0.0351 4899.000 99.4512 
SD 0.0816 0.0051 0.0657 40.305 0.8193 
XRSD 294.4989 0.1314 187.1771 0.823 0.8238 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230742 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:41:24 PM August 27, 2003 



APPARENT CONCENTRATIONS 

EVClLUTION by Micro-Active Australia Pty Ltd 4:51:04 PM August 27, 2003 

Identity 1 : 230742 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:41:24 PM August 27, 2003 

Mean L -0.0113 1.6004 16.3939 4941.000 H 100.3049 
SD 0.0600 0.0054 0.0899 5.657 0.1150 
XRSD 529.5519 0.3394 0.5484 0.114 0.1146 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230742D Identity 2 : pgS4-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:44:30 PM August 27, 2083 

Mean 14.0 6224.0 7656.0 4958.0 4958.0 
SD 5.7 12.7 8.5 7.8 7.8 
%RSD 40.4 0.2 0.1 0.2 0.2 

APPARENT CONCENTRATIONS 
Identity 1 : 238742D Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:44:30 PN August 27, 2003 

Mean L -0.0651 1.5864 16.2756 4958.000 H lQ0.6505 
SD 0.0598 0.0008 0.0075 7.778 0.1581 
XRSD 91.8582 0.0475 0.0462 0.157 0.1571 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230742s Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:47:38 PM August 27, 2003 

Mean 19.5 21249.5 7767.0 4952.0 4952.0 
SD 4.2 7.8 49.5 11.3 11.3 
%RSD 21.8 0.0 0.6 0.2 0.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230742s Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 4:47:40 PN August 27, 2083 

Mean L -0.0064 5.4107 16.5322 4952.000 H la@. 5285 
on A ~ ~ c r  n a ~ n ~  A rrrrln I I  C I I A  ra cr?bfir% 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230744 Identity 2 : pg54-172 Type : SAMPLE 010440 
EVOLUTION by Micro-Active Australia Pty Ltd 4:57:26 PM August 27, 2003 

Weight : 1.0000 Volume : 1.00 Printed : 4:50:46 PM August 27, 2003 

Mean 21.0 21951.5 910.5 4910.0 4910.8 
SD 4.2 8.5 12.0 14.1 14.1 
%RSD 20.2 0.0 1.3 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230744 Identity 2 : pg54-172 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:50:48 PM August. 27, 2083 

Mean 0.01 14 5.6371 1.9158 4910.000 99.6748 
SD 0.0448 0.0184 0.0202 14.142 0.2875 
%RSD 394.9400 0.3264 1.0559 0.288 0.2884 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230745 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:53:52 PM August 27, 2003 

Mean 9.5 22461.5 737.0 4522.5 4922.5 
SD 3.5 142.1 4.2 50.2 50.2 
%RSD 37.2 0.6 0.6 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230745 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:53:52 PM August 27, 2083 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230746 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:57:00 PM August 27, 2003 

Mean 13.0 22994.5 636.0 4897.0 4897.0 
SD 0.7 128.7 13.4 31.1 31.1 
%RSD 5.4 0.6 2.1 0.6 0.6 



APPARENT CONCENTRATIONS 
Identity i : 230746 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:57:06 PM August 27, 2003 

EVOLUTION by Micro-Active Australia Pty Ltd 5:07:56 PM August 27, 2003 

Mean L -0.0740 5.9203 1.3285 4897.000 99.4105 
SD 0. 0067 0.0045 0.0203 31.113 0.6324 
%RSD 9.0718 0.0756 1.5261 0.635 0.6362 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230747 Identity 2 : pg54-172 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:00:08 PM August 27, 2003 

Mean 12.0 23378.0 462.5 4943.0 4943.0 
SD 2.1 64.3 6.4 7.8 7.8 
XRSD 17.7 0.3 1.4 0.2 0.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230747 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:00:08 PM August 27, 2003 

Mean L -0.0859 5.9630 0.9449 4943.000 H 100. 3456 
SD 0.0224 0.0070 0.0152 7.778 0.1581 
%RSD 26.0564 0.1178 1.6047 0.157 0.1576 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230748 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:03:16 PM August 27, 2003 

Mean 14.5 23647.0 331.5 4910.5 4910.5 
SD 4.2 12.7 21.9 17.0 17.0 
%RSD 29.3 0.1 6.6 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 230748 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:03:16 PM August 27, 2003 

Mean L -0.0584 6.0715 0.6694 4910.500 99.6849 
SD 0. 0449 0.0177 0.8447 16.971 0.3450 
%RSD 77. 0680 0.2915 6.6794 0.346 0.3461 



EVOLUTION by Micro-Active Australia Pty Ltd 5:13:04 PM August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 5:08:34 PM August 27, 2003 

Mean 1915.0 19970.0 14189.5 5058.0 5858.0 
SD 7.1 53.0 5.7 21.9 21.9 
XRSD 0.4 0.3 0.0 0.4 8.4 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 5:08:34 PM August 27, 2083 

Mean 19.7163 4.9788 29.6048 5858.000 H 182,6832 
SD 0.0128 0.0348 0.1403 21.920 0.4456 
%RSD 0.0648 0.6982 8.4739 0.433 0.4339 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.716 22.000 
Li670 4.500 4.979 5.500 
Na589 27.000 29.605 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 5:12:48 PM August 27, 2003 

Mean 12.0 -9.0 29.0 5112.0 5112.0 
SD 5.7 4.9 14.8 43.1 43.1 
%RSD 47.1 55.0 51.2 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 5:12:48 PM August 27, 2003 

Mean L -0.0899 0.0028 0.0158 5112. a00 H 103.7809 
SD 0.0593 0.0012 0.0302 43.134 0.8768 
XRSD 65.9534 43.2979 190.5590 0.844 0.8448 



Report name CRDL Value 
K-766 ' ' , 1 0.100 -0.090 
Li670 0.010 0.003 
Na589 0.050 0.016 

EVOLUTION by Micro-Active Australia Pty Ltd 5:22:30 PM August 27, 2003 

Sc361 0.000 103.781 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230749 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:15:56 PM August 27, 2083 

Mean 7.5 23667.5 256.0 4917.0 4917.0 
SD 7.1 149.9 2.8 40.3 40.3 
XRSD 94.3 0.6 1.1 0. 8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : 230749 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:15:56 PM August 27, 2003 

Plean L -0.1337 6.0687 0.5063 4917.008 99.8171 
SD 0.0750 0.0113 0.0106 40.305 0.8193 
XRSD 56.1137 0.1862 2.0917 0.820 0.8208 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230750 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 5:19:04 PM August 27. 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230750 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:19:04 PM August 27, 2003 

Mean L -0.0739 6.1501 0.4191 4895.000 99.3699 
SD 0.0081 0.0098 0.0272 19.092 0,3881 
XRSD 11.0265 0.1589 6.4966 0.390 0.3905 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230751 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:22:12 PI4 August 27, 2083 



APPARENT CONCENTRATIONS 030444 
EVOLUTION by Micro-Active Australia Pty Ltd 5:31:58 PM August 27. 2003 

Identity 1 : 230751 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:22:12 PM August 27, 2003 

Mean L -0.0324 6.1636 0.2070 4931.000 H 108.1016 
SD 0.0514 0.0018 0.0520 38.184 0.7762 
%RSD 158.5495 0.0293 25.1015 0.774 0.7754 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230752 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.000Gl Volume : 1.00 Printed : 5:25:20 PI! August 27, 2003 

Mean 11.5 24173.0 65.5 4895.0 4895.0 
SD 9.2 31.8 4.9 17.7 17.7 
%RSD 79.9 0.1 7.6 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230752 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:25:20 Pll August 27. 2003 

Mean L -0.0902 6.2260 0.0975 4895.000 99.3699 
SD 0.0984 0.0143 0.0112 17.678 0.3593 
XRSD 109.0607 0.2293 11.4898 0.361 0.3616 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230753 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:28:28 PW August 27, 2083 

Mean 17.5 9380.0 6416.5 4914.5 4914.5 
SD 7.1 31.1 25.5 26.2 26.2 
%RSD 40.4 0.3 0.4 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230753 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:28:28 PI4 August 27. 2083 

Mean L -0.0265 2.4094 13.7546 4914.500 99.7662 
rrn n no ln  fi n n a n  fi A. AP) nr . r e  n C O I ~  



- - - -  -. - - - 

XRSD 282.2950 0.2003 0.1361 0.532 
I '  

0.5331 
8 1  

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230754 Identity 2 : pg54-172 Type : SAMPLE 

EVOLUTION by Micro-Active Australia Pty Ltd 5:38:08 PM August 27, 2003 

Weight : 1.0000 Volume : 1.00 Printed : 5:31:34 PM August 27, 2003 

Mean 18.0 24413.5 64.0 4925.5 4925.5 
SD 2.1 126.6 3.5 43.1 43.1 
%RSD 11.8 0.5 5.5 0.9 0.9 

APPARENT CONCENTRATIONS 
Identity 1 : 230754 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:31:34 PM August 27. 20C43 

Meen L -0.0212 6.2491 0.0934 4925.500 99.9898 
SD 0.0244 0.0223 0.0088 43.134 0.8768 
XRSD 114.6402 0.3570 9.4121 0.876 0.8769 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230755 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:34:42 PM August 27. 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230755 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:34:42 PM August 27, 20@3 

Mean L -0.0325 6.2280 0.0589 4929. 500 H 108. 0711 
SD 0.1275 0.0309 0.0131 24.749 0.5031 
XRSD 392.0889 0.4958 22.2899 0.502 0.5027 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230756 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:37:50 PM August 27. 2003 

Mean 14.5 24394.0 30.5 4963.0 4963.0 
SD 6.4 106.1 7.8 32.5 32.5 
%RSD 43.9 0.4 25.5 0.7 0.7 



APPARENT CONCENTRATIONS 
Identit* f : 230756 ldentity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:37:58 PM August 27, 2003 

EVOLUTION by Micro-Active Australia Pty Ltd 5:48:28 PN August 27, 2003 

Mean L -0.0601 6.1969 0.0209 4963.000 H 100.7521 
SD 0.0665 0.0137 0.0161 32.527 0.6612 
XRSD 110.5506 0.2204 77.1642 0.655 0.6562 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230757 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:40:58 PM August 27, 2003 

Mean 28.0 20958.0 1882.0 4912.0 4912.0 
SD 2.8 175.4 14.1 41.0 41.0 
XRSD 10.1 0.8 0.8 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : 230757 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:40:58 PM August 27, 20@3 

Mean 0. 0865 5.3800 4.0053 4912.000 99.7154 
SD 0.0328 0.0081 0.0034 41.012 0.8337 
XRSD 37.9487 0.0018 0.0844 0.835 0.8360 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230758 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:44:06 BM August 27, 2003 

Mean 21.5 24092.0 86.5 4919.5 4919.5 
SD 2.1 162.6 19.1 36.8 36.8 
XRSD 9.9 0.7 22.1 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : 230758 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:44:06 PN August 27, 2003 

Mean 0.0164 6.1743 0.1417 4919.500 99.8679 
SD 0.0244 0.0045 0.0396 36.770 0.7474 
%RSD 148.6776 0.0723 27.9660 0.747 0.7484 



EVOLUTION by Micro-Active Australia Pty Ltd 5:54:00 PM August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 5:49:24 PM August 27, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 5:49:24 PM August 27, 2003 

Mean 19.6461 4.9527 29.5818 5072.000 H 102.9678 
SD 0.0695 0.0223 0.1098 66.468 1.3511 
XRSD 0.3535 0.4510 0.3711 1.310 1.3122 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.646 22.000 
Li670 4.500 4.953 5.500 
Ha589 27.000 29.582 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 5:53:36 PM August 27, 20C43 

Mean 19.0 -5.5 33.0 5096.0 5096.0 
SD 0.7 3.5 9.9 19.8 19.8 
%RSD 3.7 64.3 30.0 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 5:53:36 PM August 27, 2003 

Mean L -0.0174 0.0036 0.0245 5096.000 H 103.4556 
SD 0.0081 0.0009 0.0208 19.799 0.4025 
%RSD 46.2446 23.9390 84.8948 0.389 0.3890 

Checking calibration blank ... 
T 2 . .  1 . 1 1 I l . J , , C J + . .  3 . 



Report name CRDL Value 
K-766 ' ' I I 0.100 -0.017 
Li670 0.010 0.004 
Na589 0.050 0.024 

EVOLUTION by Micro-Active Australia Pty Ltd 6:04:30 PM August 27, 2003 

Sc361 0.000 103.456 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230959 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:56:40 PM August 27, 2003 

Mean 9.5 -6.0 17.5 5062.5 5062.5 
SD 13.4 4.2 10.6 11.3 11.3 
XRSD 141.4 70.7 60.6 0.2 0.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230759 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0800 Volume : 1.00 Printed : 5:56:40 PI4 August 27, 2003 

Mean L -0.1148 0.0035 L -0.0074 5062.500 H 102.7747 
SD 0.1399 0.0011 0.0222 11.314 0.2300 
XRSD 121.8959 30.11 19 259.3603 0.223 0.22'18 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbw-H25W3 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:02:00 PH August 27, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : pbw-H25W3 Identity 2 : pgS4-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:02:00 PH August 27, 2003 

Mean L -0.1124 0.0028 0.0043 4919.0Gl0 99.8577 
SD 0.0593 0.0008 0.0040 59.397 1.2074 
XRSD 52.7608 26.7584 91.6651 1.208 1.2091 



EVOLUTION by Micro-Active Australia Pty Ltd 6:11:40 PM August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsw-H25W3 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:05:08 PM August 27, 2003 

Mean 23.5 15076.0 24.0 4926.0 4926.0 
SD 7.8 26.2 1.4 19.8 19.8 
%RSD 33.1 0.2 5.9 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : lcsw-H25W3 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:05:08 PM August 27, 2003 

Mean 0.0372 3.8605 0.0075 4926.000 100. 0000 
SD 0.0821 0.0088 8.0032 19.799 0.4025 
%RSD 220.5895 0.2281 43.1251 0.402 0.4025 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230760 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:08:16 PM August 27, 2003 

Mean 21.0 12122.5 5536.5 4943.5 4943.5 
SD 1.4 47.4 26.2 28. 5 28. 5 
%RSD 6.7 0.4 0.5 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 230760 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:08:16 PM August 27. 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230760d Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:11:24 PM August 27, 2003 

Mean 9.0 12054.8 5496.5 4908.0 4900.0 
mn * C =a V FCI '3 CbC 1 q C  * 



APPARENT CONCENTRATIONS 
Identity 1 : 23Gl760d Identity 2 : pg54-173 Type : SAMPLE 

EVOLUTION by Micro-Active Australia Pty Ltd 6:12:30 PM August 27, 2003 

Weight : 1.0CalitGl Volume : 1.00 Printed : 6:11:24 PM August 27, 2083 

Mean L -0.1173 3.0989 11.7916 49G38.000 99.6341 
SD 0.0372 0.0077 0.0364 36.062 0.7331 
%RSD 31.7149 0.2475 0.3084 0.735 0.7357 



EVOLUTION by Micro-Active Australia Pty Ltd 6:21:02 PM August 27. 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230760s Identity 
Weight : 1.0000 Volume : 1.00 

Mean 17.0 27091.5 
SD 1.4 396.0 
%RSD 8.3 1.5 

APPARENT CONCENTRATIONS 
Identity 1 : 2307608 Identity 
Weight : 1.00€40 Volume : 1.00 

Mean L -0.0308 6.9873 
SD 0.0120 0.0202 
%RSD 39.1111 0.2886 

2 : pg54-173 Type : SAMPLE 
Printed : 6:14:30 PM August 27. 2003 

2 : pgS4-173 Type : SANPLE 
Printed : 6:14:30 PN August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230761 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:17:38 PM August 27, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230761 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:17:38 PM August 27, 2003 

Mean 0.0106 3.7744 10.3100 4923.006 99.9398 
SD 0.0507 0.0090 0.0359 48.083 0.9774 
%RSD 479.7598 0.2372 B. 3478 0.977 0.9780 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230762 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 

Mean 24.5 17277.5 
mm a n  IS n v 

Printed : 6:20:46 PM August 27, 2003 



XRSD 52.0 0.0 0.4 0.3 0.3 
c 

APPARENT CONCENTRATIONS 
Identity 1 : 230762 Identity 2 : pg54-173 Type : SAMPLE 

EVOLUTION by Micro-Active Australia Pty Ltd 6:31:32 PM August 27, 2003 

Weight : 1.0060 Volume : 1.00 Printed : 6:20:46 PM August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230763 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:23:54 PH August 27, 2003 

Mean 10.5 18447.0 2874.0 4949.5 4949.5 
SD 1.4 171.1 41.7 48.8 48.8 
%RSD 13.5 0.9 1.5 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230763 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:23:54 PM August 27, 2003 

Mean L -0.1021 4.7001 6.0927 4949.5@0 H 100.4777 
SD 0.01 39 0.0027 0.0286 48.796 0.9918 
%RSD 13.6512 0.0581 0.4692 0.986 0.9871 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 238764 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:27:02 PM August 27, 20&3 

Mean 21.0 19985.0 2200.0 4953.5 4953.5 
SD 11.3 198.0 7.8 46.0 46.0 
%RSD 53.9 1.0 0.4 0.9 0.9 

APPARENT CONCENTRATIONS 
Identity 1 : 230764 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:27:02 PM August 27, 2003 

Mean 0.0100 5.0875 4.6499 4953.560 H la@. 5590 
SD 0.1223 0.0032 0.0270 45.962 0.9343 
vnc1n I q-9 q r m n  n nr-a  n rvno n nr l r~  r. nor14 



EVOLUTION by Micro-Active Australia Pty Ltd 6:37:02 PM August 27, 2003 010453 

BACKGROUND COHRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 6:32:20 PM August 27, 2003 

Mean 1911.0 19938.5 14155.5 5062.0 5062.0 
SD 19.8 133.6 111.7 61.5 61.5 
%RSD 1.0 0.7 0.8 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0060 Volume : 1.00 Printed : 6:32:20 PM August 27. 2063 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.659 22.000 
Li670 4.500 4.967 5.500 
Wa589 27.000 29.511 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 6:36:34 PM August 27, 2003 

Mean 10.0 -8.0 29.5 5097.5 5697.5 
SD 13.4 2.8 15.6 39.6 39.6 
%RSD 134.4 35.4 52.7 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 6:36:34 PM August 27. 2063 

Checking calibration blank ... 
T I .  4 J J .  1 T A - - & Z I . .  C)  . 



Report name CRDL Value 
K-766 ' I ( 0.100 -8.110 Contaminated 
Li670 0.010 0.003 
Na589 0.050 0.017 

EVOLUTION by Micro-Active Australia Pty Ltd 6:46:14 PM August 27, 2003 

Sc361 0.000 103.486 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230765 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:39:42 PM August 27, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230765 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:39:42 PM August 27, 2003 

Mean L -0.0279 5.3409 3.9188 4960.500H 100.7013 
SD 0.0318 0.0045 0.0058 47.376 0.9630 
XRSD 114.0886 0.0834 0.1491 0.955 0.9563 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230766 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:42:50 PM August 27, 2083 

Mean 20.5 21865.0 1463.5 4982.0 4902.0 
SD 2.1 48.8 4.2 38.2 38.2 
XRSD 10.3 0.2 0.3 0.8 0. 8 

APPARENT CONCENTRATIONS 
Identity 1 : 230766 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:42:50 PM August 27, 2003 

Mean 0.0030 5.5339 3.0607 4482.000 H 101.1383 
SD 0.0241 0.0300 0.0148 38.184 0.7762 
XRSD 809.7998 0.5428 0.4834 0.766 0.7674 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230767 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:45:58 PM August 27. 2003 



APPARENT CONCENTRATIONS 

EVOLUTION by Micro-Active Australia Pty Ltd 6:55:38 PM August 27, 20&3 

Identity 1 : 230767 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:45:58 PM August 27, 2003 

Mean L -0.0607 3.8983 30.6118 4970.500 H 100.9046 
SD 0.0727 0.0185 0.2193 72.125 1.4661 
%RSD 119.7355 0.4746 0.7164 1.451 1.4530 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230768 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:49:06 PM August 27, 2003 

Mean 8.5 13001.5 5194.5 4942.5 4942.5 
SD 3.5 103.9 65.1 37.5 37.5 
%RSD 41.6 0.8 1.3 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : 230768 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:49:06 PM August 27, 20@3 

Mean L -0.1233 3.3188 11.0632 4942.500 H 100. 3354 
SD 0.0370 0.0014 0.0549 37.477 0.7618 
%RSD 29.9753 0.0412 0.4961 0.758 0.7593 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230769 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:52:14 PM August 27, 2003 

APPARENT CONCENTRATlONS 
Identity 1 : 236769 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:52:14 PM August 27, 2003 

Mean L -0.0340 4.5794 6.5334 4281.000 H 101.1180 
mn A n-nr rh n r r r ~  a nc~cf-i 4 c 1  nn3 n qan* 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230770 Identity 2 : pg54-173 Type : SAMPLE 

EVOLUTION by Micro-Active Australia Pty Ltd 7:02:04 PM August 27, 2003 01045yi 

Weight : 1.0000 Volume : 1.00 Printed : 6:55:22 PM August 27, 2003 

Mean 6.5 20587.5 2115.5 4946.0 4946.0 
SD 2.8 58.9 36.8 7.1 7.1 
%RSD 43.5 0.2 1.7 0.1 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230770 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:55:22 PM August 27, 20493 

Mean L -0.1445 5.2486 4.4763 4946.000 H 108.4065 
SD 0.0302 0.0055 0.0721 7.071 0.1437 
%RSD 20.8976 0.1042 1.6108 0.143 0.1432 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230771 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:58:30 PM August 27, 2003 

Mean 28.0 23388.0 1085.5 4941.0 4941.0 
SD 4.2 170.4 26.2 48.8 48.8 
XRSD 15.2 0.7 2.4 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230771 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.00@0 Volume : 1.00 Printed : 6:58:30 PM August 27. 2003 

Mean 0.0844 5.9680 2.2777 4941.000H 100.3049 
SD 0. 49423 0,0154 0.0330 48.790 0.9918 
%RSD 50.0832 0.2586 1.4504 0.987 0.9888 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230772 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:01:38 PM August 27, 2003 

Mean 15.5 24575.5 27.0 4968.0 4968.0 
SD 0.7 79.9 1.4 22.6 22.6 
%RSD 4.6 0.3 5.2 0.5 0.5 



APPARENT CONCENTRATIONS 
Identity 1 : 230772 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Valume : 1.00 Printed : 7:01:38 PM August 27, 2083 

EVOLUTION by Micro-Active Australia Pty Ltd 7:12:34 PM August 27, 2003 010457 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230773 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:04:44 PM August 27, 2003 

Mean 4716.5 13.0 11780.0 5162.0 5162.0 
SD 43.1 3.5 51.6 53.7 53.7 
%RSD 0.9 27.2 0.4 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : 230773 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:04:44 PM August 27, 2003 

Mean 47.8836 0.0082 24.0748 5162.000 H 104.7972 
SD 0.0609 0.0809 0.1454 53.740 1.0924 
%RSD 0.1271 10.9737 0.6040 1.041 1.0424 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230774 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Valume : 1.00 Printed : 7:07:52 PM August 27, 2003 

APPARENT CONCENTRATIONS 
Identity 1 : 230774 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Valume : 1.00 Printed : 7:07:52 PM August 27, 2003 

Mean 47.3272 0.0035 23.7525 5192.000 H 105.4071 
SD 0.1875 0.0015 0.0179 35.355 0.7187 
%RSD 0.3962 43.3857 0. 0753 0.681 0.6bl8 



EVOLUTION by Micro-Active Australia Pty Ltd 7:17:40 PM August 27, 2003 

BACKGROUND CORRECTED INTENSITIES 
Identity f : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 7:13:10 PM August 27, 2003 

Mean 1908.5 20138.5 14210.0 5060.0 5060.0 
SD 1.4 142.1 74.2 57.3 57.3 
%RSD 0.1 0.7 0.5 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0008 Volume : 1.00 Printed : 7:13:10 PM August 27, 2083 

Hean 19.6419 5.0188 29.6367 5060.000 H 102.7239 
SD 0.2100 0.0214 0.1869 57.276 1.1643 
XRSD 1.0693 0.4258 0.6104 1.132 1.1334 

Checking calibratian verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Law limit Value High limit 
K-766 18.000 19.642 22.000 
Li670 4.500 5.019 5.500 
Na589 27.000 29.637 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blenk Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 7:17:24 PM August 27, 2003 

Mean 19.5 -5.0 22.0 5081.0 5881.0 
SD 1.4 8.5 19.8 59.4 59.4 
XRSD 7.3 169.7 90.0 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blenk Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 7:17:24 PM August 27, 2003 

Mean L -0.0116 0.0038 0.0020 5081.000 H 103.1507 
SD 0.0170 0.0021 0.0417 59.397 1.2074 
%RSD 146.6696 55.5793 2063.1302 1.169 1.1705 

Checking calibration blank ... 
TA--,.,I.. 4 .-.-%Jt.-.L.. t 3 - - 1 -  TA--,.,A-- rn - 



Report name CRDL Value 
K-766 ' I I 0.100 -0.012 
Li670 0.010 0.004 
Ha589 0.050 0.002 

EVOLUTION by Micro-Active Australia Pty Ltd 7:27:04 PM August 27, 2003 

Sc361 0.000 103.151 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230868 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0008 Valume : 1.00 Printed : 7:28:32 PM August 27, 2003 

Mean 21.0 12884.5 15551.0 4990.0 4990.0 
SD 7.1 53.7 42.4 22.6 22.6 
%RSD 33.7 0.4 0.3 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230868 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:20:32 PM August 27, 2003 

Mean 0.0076 3.2577 32.8923 4990.000 H 101.38@9 
SD 0.0736 0.0012 0.0595 22.627 0.46@0 
%RSD 963.0745 0.0363 0.1809 0.453 0.4540 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230868d Identity 2 : pgS4-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:23:40 PM August 27, 2003 

Mean 20.5 12744.0 15430.0 4997.5 4997.5 
SD 4.2 50.9 98.3 27.6 27.6 
%RSD 20.7 0.4 0.6 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 230868d Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:23:40 PM August 27. 2003 

Mean 0.0021 3.2175 32.5867 4997.500 H 101.4534 
SD 0.0435 0.0049 0.0278 27.577 0.5606 
%RSD 2082.3896 0.1521 0.0853 0.552 0.5525 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230868s Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.00@0 Volume : 1.00 Printed : 7:26:48 PM August 27, 20@3 

M-an 9 ' 3  ffi '30305 la t E;=.ffiC la AOCO la AQLU nt 



APPARENT CONCENTRATIONS 

EVOLUTION by Micro-Active Australia Pty Ltd 7:36:36 PM August 27, 2003 
010460 

Identity 1 : 230868s Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.08 Printed : 7:26:48 PM August 27. 2083 

Mean L -0.0866 7.1759 32.9357 4969.080 H 108. 8741 
SD 0.0072 0.0137 0.0875 12.728 0.2587 
%RSD 8.2732 0.1910 0.2656 0.256 0.2565 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230869 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:29:56 PM August 27, 2083 

Mean 26.0 19307.5 12914.5 4991.0 4991.0 
SD 6.4 161.2 135.1 54.4 54.4 
%RSD 24.5 0.8 1.0 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : 230869 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:29:56 PM August 27, 2003 

Mean 0.0609 4.8784 27.3028 4991.008 H 101.3213 
SD 0.0701 0.0125 0.0123 54.447 1.1068 
%RSD 115.1695 0.2556 0.0452 1.091 1.0923 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230870 Identity 2 : pgS4-173 Type : SAMPLE 
Weight : 1.0080 Volume : 1.00 Printed : 7:33:04 PM August 27, 2083 

Mean 19.0 11204.0 3564.0 4910.0 4918.0 
SD 2. 8 145.0 48.8 68. 8 6@. 8 
XRSD 14.9 1.3 1.4 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : 230870 Identity 2 : pg54-173 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:33:04 PM August 27, 2083 

Mean L -0.0102 2.8796 7.6273 4910.000 99.6748 
~h n nqqo n n n r r  n nrnn r n  n a  a I -..-..-a 



%RSD 272.6647 0.0552 0.1312 1.239 1.2402 
t 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 230743 Identity 2 : pg54-172 Type : SAMPLE 

EVOLUTION by Micro-Active Australia Pty Ltd 7:46:06 PM August 27, 2003 

Weight : 1.0000 Volume : 1.00 Printed : 7:36:12 PM August 27, 2003 

Mean 18.0 21467.0 1152.5 4947.5 4947.5 
SD 7.1 112.4 14.1 23.3 23.3 
%RSD 39.3 0.5 1.2 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 230743 Identity 2 : pg54-172 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 7:36:12 PM August 27, 20@3 

Mean L -0.0220 5.4710 2.4179 4947.560 H 100. 4370 
SD 0.0761 0.0028 0.0186 23.335 0.4743 
%RSD 345.6330 0.0520 0.7692 0.472 0.4723 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.00@0 Volume : 1.00 Printed : 7:41:30 PM August 27, 2063 

Mean 1922.5 20109.0 14169.5 5062.0 5062.0 
SD 1.4 7.1 16.3 32.5 32.5 
%RSD 0.1 0.0 0.1 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 7:41:30 PN August 27, 2003 

Mean 19.7789 5.0095 29.5401 5062.000 H 1€42.7645 
SD 0.1138 0.0304 0.2241 32.527 0.6612 
%RSD 0.5752 0.6068 0.7585 0.643 0.6434 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.779 22.000 
Li670 4.54)0 5.009 5.500 
Na589 27.000 29.540 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 7:45:44 PM August 27, 2003 



Mean 9.5 -6. B 36.5 5056.5 5656.5 

EVOLUTION by Micro-Active Australia Pty Ltd 7:56:36 PM August 27. 2803 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.000B Volume : 1.00 Printed : 7:45:44 P# August 27, 2003 

Mean L -0.115Gl 0.0035 0.0324 5056.500 H 102.6527 
SD 0.0360 0.0004 0.0124 48.305 0.8193 
%RSD 31.3295 10.4354 38.4221 0.797 0.7981 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.115 Contaminated 
Li670 0.010 0.803 
Na589 0.056 0.032 
Sc361 0.000 102.653 
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FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A509 

Tests - 
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 
Strontium 
Thorium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 
Zirconium 

Lot No: 1103030 
Date: March, 2003 

Units - Value 

Yo 70% 
APHA < I0  

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 (412) 490-8300 



FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A509 Lot No: 1103030 

Date: March, 2003 

Tests - 
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 
S~dium 
Strontium 
Thorium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 
Zirconium 

Units - 
% 

APHA 

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

Value - 
70% 
< l o  

c0.2 
co.1 

Element concentrations are at the point of bottling. 
Concentrations of some elements in  particular, 
Ca, Si, K, Na, B, Al, Mg 8 Mn will increase due to 
storage In glass bottles. 

-& kwtuy./ 
Dr. B. McKelvey 
QAIQC Manager 

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



FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A509 Lot No: 11 03030 

Date: March, 2003 

Tests - Units - Value - 
Assay , 

Color I 

% 70% 
APHA <I0 

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

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. 

35 kcke\y/ 
Dr. B. McKelvey 
QAIQC Manager 

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

CIshmr Chsmlcol @.,,, 
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010466 

FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 Lot No: 4102110 

Date: December, 2002 

Assay 
Color 

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

% 
APH A 

Element concentrations are at the point of bottling. 
concentrations of some elements in particular, 
Ca, Si, K, Na, B, Al, Mg 8 Mn will increase due to 
storage in glass bottles. 

3 k%by 
Dr. B. McKelvey 
QAIQC Manager 

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

Fisher Cbemird @ 



FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 Lot No: 4102110 

Date: December, 2002 

Tests - Units . Value - 
Assay % 36% 

color APH A <10 

Aluminum P P ~  <0.5 
Antimony P P ~  co.1 
Arsenic P P ~  <0.1 
Barium PPb <0.1 
Beryllium PPb <0.1 
Bismuth PPb <0.1 
Boron P P ~  <l 
Cadmium PPb <0.1 
Calcium PPb ~0.5 
Chromium PPb ~0.1 
Cobalt P P ~  <0.1 
Copper P P ~  <0.1 
Iron PPb <0.5 
Lead P P ~  <0.1 
Lithium P P ~  co.1 
Magnesium P P ~  <0.5 
Manganese P P ~  <0.1 
Mercury PPb <0.2 
Molybdenum PPb <0.1 
Nickel P P ~  <0.1 
Potassium PPb co.1 
Selenium PPb <0.1 
Silver P P ~  ~0.1 
Sodium P P ~  <0.5- 
Strontium PPb co.1 
Tharium PPb <0.1 
Tin PPb ~0.1 
Titanium P P ~  <0.1 
Uranium P P ~  co.1 
Vanadium P P ~  co.1 
Zinc PPb ~0.5 
Zirconium PPb <0.1 

Element concentrations are at the point of bottling. 
Concentrations of some elements in particular, 
Ca, SI, K, Na, 6, Al, Mg 8 Mn will increase due to 
storage in glass bottles. 

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



FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 Lot No: 4103030 

Date: March, 

Tests - 
Assay 
Color 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potass ium 
Selenium 
S~lver 
Sodium 
Stronti um 
Thorium 
Tm 
Titanium 
Uranium 
Vanadium 
zim 
Zirconium 

% 
APHA 

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

Element concentrations are at the point of bottling. 
Concentrations of some elements in particular, Ca, Si, K, 
Na, 9, Al, Mg & Mn will increase due to storage in glass 
bottles. 

Dr. B. ~ c ~ e l v &  
QAlQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA., 15275 Phone (412) 490-8300 

Fisher Chemical 
A Fisher Scientific Company 



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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

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

A1 200 199.51 3101a Pb 50 49.98 3128 
As 200 199.89 3103a Sb 50 50.02 3102a 
Ba 200 199.68 3104a V 50 49.95 3165 
Se 200 200.10 3149 Zn 50 50.02 3168a 
TL 200 200.07 3158 Cu 25 25.34 31 14 

Spex Reference Multi: Lot #2-6 lBD, 17-55AS, 19-85ASREF 

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 component exceeding +I- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: MAY '03 Certifying Officer: N- 



Catalog Number: ICAL- 1 Lot No.: 6-1 04VY 
Description: Pnstrument 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 
(mgW (mgW 

NIST 
SRM 

3 1 O9a 
3141a 
3131a 
3 1 %?a' 

Spex Reference Multi: Lot #lo-100AS, 12-1 13AS, 5-198VY, 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 from the date of certification only when the material is kept tightly capped and 
transpqrted and stored under laboratory conditions. 

EIR( *a3 
Date of Certification: Certifying Officer: f l v  k O L X c u  



RADE SOLUTION 1000 pglmL Scandium IN 5% HNO, (abs) 
Catalog Number: CGSCI -1 and CGSCI -5 018471 

Lot Number: W-SC02055 INORGANIC LABS/RADCHEM LABS 

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

D A T E R E C E I V E D :  ~c&fa_oI03 
DATE EXPIRED: ----- wLc,u.aoll_! ----- 
DATE OFmIED: ------ QGda;Zz/.-3 ------ 
INORG: +I s\ PO: P ~ ~ a 3 7 ~ _ o _ o - -  

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

Certified Value ( 2 )  = Cx, 

(n) = mean x, = individual results n = number of measurements CS, = The summat ion  o f  a l l  s igni f icant  
estimated errors. 

Classical Wet Assay: 1000 + 5 pg/mL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 995 + 5 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SUM 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 s inties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
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 fim . 

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

ANALYZED DENSITY OF SOLUTION 
QA:KL ~~V.ONJOJJTS 

i - spectral interference n - not checked for 

(measured at 22•‹C): 1.038 g/mL 

s - solution standard element 

(over) 

v Inorganic Ventures, Inc. 
195 Leh~gh Avenue Sulte 4 Lakewood, NJ 08701 Qualty Assurance M a n a g ~ r  

Orders. 800-669-6799 FAX (732) 901-1903 
Techn~cal Support: 800-569-6799 



Certificate o f  gnalp8ie 

CUSTOM-GRADE SOLUTION 10,000 pg/rnL Scandium IN 5% HNO, ( a b s D l 0 4 7 2  
Catalog Number: CGSCI 0-1 and CGSC10-5 

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

CERTIFIED VALUE: 10,056 pg/mL 
The certified value is the average of the classical wet assay and instrument analysis unless otherwise specified. All standards are accurate 
to  a relative precision of * 0.5% at the 95% confidence level for a period o f  1 year. (See expiration date below) 

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

Sufficient number of sample 95% confidence level. 

Instrument Analysis: 10,071 
Method: Inductively Coupled P 

Sufficient number of sample 95% confidence level. 

TRACE METALLIC IMPURI D ICP-OES IN pg/mL: 
Custom-Grade solutions tested for tra 
An ULPA-Filter is 99.9985% efficient 

0 Al <0.07 - - M Dy <0.00 Pr <0.0003 Ibl+ Te <0.03 
M Sb <0.0005 - jvJ Er <0.00 Re <0.001 - M Tb <0.0003 
M As <0.01 - - M Eu <0.00 M Rh <0.001 - M TI <0.001 
M Ba <0.01 - - M Gd <0.001 - M Rb <0.001 - M Th 0.028 
M Be <0.0005 - - M Ga <0.001 Q Hg i - M Ru <0.002 - M Tm <0.0004 
M Bi 0.043 - - M Ge <0.006 - M Mo <0.002 - M Sm <0.001 - M Sn <0.005 
0 B <0.034 - - M Au <0.003 - M Nd <0.002 - s Sc - n Ti 
M Cd <0.003 - - M Hf 0.03 - 0 Ni <0.084 - 0 Se <0.67 - M W <0.01 
0 Ca 0.17 - - M Ho <0.0005 - M Nb <0.0005 - 0 Si <0.034 - M U <0.002 
M Ce <0.005 - - M In <0.001 - n 0 s  M Ag 0.005 - M V <0.002 
M Cs <0.0003 - - M Ir <0.005 - M Pd <0.005 - 0 Na c0.16 - M Yb <0.001 
M Cr <0.005 - - 0 Fe <0.16 - O P  i - M Sr <0.0005 - M Y <0.04 
M Co ~ 0 . 0 0 3  - - M La <0.0005 - M Pt <0.002 - n S - M Zn 0.075 
M Cu <0.006 - - M Pb 0.005 - 0 K <5.01 - M Ta <0.007 - M Zr 0.32 

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

ANALYZED DENSITY OF SOLUTION (measured at 22•‹C): 1.062 g/mL 
QA:KL RW.O~OMZDN 

(over) 

Orders: 800-669-6799 FAX (732) 901 -1 903 
Techn~cal Suooort: 800-569-6799 



This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a I I ! I \  
1 l l I ; D  

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. 

Certifjed Value: 999.5 
Uncertainty Associated with Measurement: +I-3 .Om@ 
Certified Value is Traceable to: NET SRM 3 107 

IQl I f 
The CRM is prepared gravimetrically using high purity (NH4)2(B407>4H20 Lot# 08001E. The I I 1 1 

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

Classical Wet Assay: 1001 mgL 

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

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

Density: 1.000 @ 23.7 Degrees Celsius 

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

Element mg/L Element mgL Element mgL 
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 cO.01 Sb <0.001 

Balances are calibrated regularly with weight sets traceable to NIST k32856, #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: 
3UN '03 

Certifying Officer: M. ,k&b%&& 



u .' i'i: 
- 0 m ; r ? ~ ~ 1  

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

Description: 1000 mg/L Lithium 
2% HN03 Matrix: - u m r  

i * - a P  

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 rng/L 
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 129a 

The CRM is prepared gravirnetrically using high purity Lithium Carbonate Lot# 0302 1 A.  The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

I i ;  i Refer to side 2 for details of measurement uncertainties. 1 i t  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: 1.014 @ 24.5 Degrees Celsius 

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

Element m g L  Element m g L  Element mg/L 

Al 0.009 Cu 0.01 Pb 0.001 
As 0.004 Fe 0.045 Re 0.002 
Ag <0.001 Ga <0.001 Rb <0.001 
B <0.004 In <0.001 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 Mg 0.003 TI <O.OO 1 
Cr <0.001 Na 0.02 V <0.001 
Cd <0.001 Ni <0.001 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 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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1 oxkJ> 
m o n z  

catalog Number: PLM09-2X/2Y/2T Lot No. 9-49MO KI Z H ~ H  
m .XI H 1 1 1  

1000 mg/L Molybdenum a m <  
Description: - u m r  

=* 0 > 
Matrix: H20 I l l  " a  

i l l 1  U3 
f 1 1 1  

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a j _  i l l  33 
I 1  32 

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as &a? 0 
=* pnn# 1 3  

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. i ihs$ cnw2g3 
Certified Value: 1000 rng/L ~LIO r 
Uncertainty Associated with Measurement: +I- 3 mg/L !%BP' $ 
Certified Value is Traceable to: NIST SRM 3 134 

@I $1 LO 
iA ! 1 
I l l 1  

The CRM is prepared gravimetrically using high purity Ammonium Molybdate Lot# 0301 1C. The I I certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis I I l 

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(C9H6N0)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 / ICPMS Analysis: 

Element mg/L Element mg/L Element mglL 

Al 0.001 Cu 0.004 Pb 0.00 1 
As 0.04. Fe <0.01 Re 0.03 
Ag <0.001 Ga <0.001 Rb <0.00 1 
B <0.003 In <0.001 Sr a . 0 0  1 
Ba <0.001 K 0.02 Sb <0.00 1 
Be <0.001 Li <0.001 Sn <0.00 1 
Bi <0.001 Mg 0.007 Ti 0.004 
Ca 0.006 Mn <0.001 TI ~0.00 1 
Cr <0.005 Na 0.009 V 0.004 
Cd <0.05 Ni <O.OO 1 Zr <0.00 1 
Co <0.001 Zn <0.0U 1 

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: - 
HAY '03 Certifying Officer: M. urnre 

O 2000 SPEX CertiPrep, Inc. 



- - L U  1 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a - . L x ~  - , I .<& & - :: 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as !.; L - -7 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 5 2 2 $ 
relevent to the certified properties listed below. - ~ r z c a z  

.- ,;; 3 L! 

Certified Value: 1003 5 rng/L 
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# A 158 . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1004 mg/L 

Method: Precipitation using Magnesia mixture. Filter, ignite, and weigh as Mg202. 

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

Density: 0.9997 @ 22.9 Degrees Celsius 

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

Element mglL Element mg/L Element mg/L 

A1 0.05 Cu <O.OO 1 Pb <0.001 
As <0.001 Fe 0.019 Rb <O.OO 1 
Ag <0.001 Ga <0.001 Re <O.OO 1 
B <0.005 In <0.001 Sn 0 006 
Ba <O.OO 1 K 0.17 Sr 0.004 
Be <0.001 Li 0.004 Sb 0.01 
B i <0.001 Mg 0.3 Ti 0.0 16 
Ca 0.65 Mn <0.001 TI <0.001 
Cr <0.001 Mo <0.001 V <O.OO 1 
Cd <0.001 Na 0.5 Zr <O.OO 1 
Co <0.001 Ni CO.00 1 Zn 6.7 

Balances are calibrated regularly with weight sets traceable to NET #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: & ,- - 33 Certifying Officer: /V. kOzXe- 

O 2000 SPEX CertiPrep, Inc. 



11 relevent to the certified properties listed below. ' ";A 
I / , ,  

Certified Value: 1001 -5 rng/L 8 :  

..- 
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 150 

I The CRM is prepared gravimetrically using high purity Ammonium Hesafl~~orosiliLot# 02021D. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectronleter analysis 

I Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 

Method: Precipitation using Ammonium Molybdate and S-Hydrosy Quinoline. Filter, dry, and weigh as 
(CgH70N)4(H4)[Si(Mo 12040)l 

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

Density: 1.001 @ 24.5 Degrees Celsius 

T race  Metallic Impuri t ies  in  t h e  Actual Solution via I C P  I I C P M S  Analysis: 

Element mg/L Element mg/L Element nig/L 
A1 0.002 Cu 0.01 Pb <0.00 1 
As <0.001 Fe 0.006 Rb <0.00 1 

Ag 0.009 Ga <0.001 Re 4 . 0 0  1 
B C0.05 In CO.00 1 Sn 10.00 I 
Ba <O.OO 1 K 0.014 Sr a .  00 1 
Be <0.001 Li C0.00 1 Sb <0.00 1 
Bi <0.001 Mg <0.001 Ti c0.002 
Ca 0.004 M 11 <0.001 TI <O.OO 1 
Cr <0.002 Mo <0.001 V <0.001 
Cd <0.001 Na 0.006 Zr 0.008 
Co <0.001 Ni CO.00 1 Zn 0.02 

Balances are calibrated regularly with weight sets traceable to NIST #32S56, #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. 



Catalog Number: PLTI9-2X/2Y/2T Lot No. 9-52TI 

Description: 1000 mg/L Titanium 

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: 995.5 mg/L 
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 l62a 

The CRM is prepared gravimetrically using high purity (NH4)2TiFG . Lot# 0202 1 E . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 996 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 995 mgl L 
Uncertified Properties: 

Density: 1 .ooO @ 23.9 Degrees Celsius 

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

Element mg& Element m g h  Element mg/L 

Al 0.01 Cu 0.35 Pb 0.002 
As <0.001 Fe 0.01 Rb <0.001 
Ag <0.001 Ga <0.001 Re <0.001 
B <0.005 In <O.OOi Sn <O.OO 1 
Ba <0.001 K <0.05 Sr <0.001 
Be <0.002 Li <0.001 Sb 0.005 
Bi 0.008 Mg 0.008 TI <O.OO 1 
Ca 0.095 Mn 0.001 V <0.001 
Cr <0.001 Mo <0.001 Zr 0.20 
Cd <0.001 Na 0.009 Zn 0.030 
Co €0.001 Ni 0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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: lx - - '02 Certifying Officer: N. kouCl eh&&,. 



Catalog Number : PLSR2-2X/2Y/2T Lot No. 9-166SR 

Description: 1000 mg/L Strontium in 2% HN03 

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: 1002.5 m& 
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# 02001B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 
Uncertified Properties: 

Density: 1.010 @ 22.7 Degrees Celsius 

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

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

Element 
Cu 
Fe 
Ga 
In 
K 
Li 

Mg 
Mn 
Mo 
Na 
Ni 

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: Certifying Officer: N. 



Catalog Number: PLSN5-2W2Y12T Lot No. 9-62SN 

Description: 1000 mgL Tin 

Matrix: 20% HCL 

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 m g / ~  
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 16 1 a 

The CRh4 is prepared gravimetrically using high purity Tin Metal Lot# 02891N. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mg/L 

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

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

Density: 1.034 @ 24.8 Degrees Celsius 

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

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

A1 0.007 Cu <O.OO 1 Pb 0.00 1 
As 0.01 Fe 0.02 Rb <0.001 
Ag 0.002 Ga <0.001 Re <0.001 f 

B <0.03 In <0.001 Sr <0.00 1 
Ba <O.OOI K 0.10 Sb 0.002 
Be <0.001 Li <0.001 Ti < O m  1 
Bi <O.OO 1 Mg <0.001 TI <0.00 1 
Ca 0.004 Mn <0.001 V <0.001 
Cr <0.005 Mo <0.001 Zr <0.00 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 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: 
'03 

Certifying Officer: /V. kcrc(zctiddk&L 

O 2000 SPEX CertiPrep, Inc. 



Catalog Number: PLBI4-2XI2Y Lot No. 9-36BI 
Description: 1000 mg/L Bismuth 

Matrix: 10% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic 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 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value b Traceable to: NIST SRM 3 106 

l i t 1  
The CRM is prepared gravirnetrically using high purity Bismuth Metal Lot# 04941B.The I I I i  
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 1 1 . 1  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: 100 1 mgiL 
Uncertified Properties: 

Density: 1.052 @ 23.1 Degrees Celsius 

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

Element m g L  Element mg/L Element mglL 
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 cO.00 1 
B <0.04 In <0.001 Sr <0.001 
Ba <0.001 K 0.001 Sb <0.001 
Be <0.001 Li <0.001 Sn <0.001 
Cd <0.001 Mn <0.001 Ti <0.001 
Co <0.001 Mo <0.001 T1 <0.001 
Ca 0.006 Mg <0.001 V ~0.002 
Cr <0.005 Na 0.005 Zr <0.001 

Ni <0.001 Zn 0.02 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +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: 
JUN '03 

Certifying Officer: M. &x#+- 

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 certified properties listed below. 

Certified Value: 996.5 mgn 
Uncertainty Associated with Measurement: +I- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 127a 

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. I i t ;  
I I 1  i 

Classical Wet Assay: 998 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: 995 mg/L 
Uncertified Properties: 

Density: 1.010 @ 23.8 Degrees Celsius 

Trace Metallic Impurities h the Actual Solution via ICP / ICPMS Anaiysis: 

Element mg/L Element mg/L Element mg/L 
Ce 0.009 Lu <0.001 Tm <0.001 
Ca 0.05 Mn <0.001 Ti <0.001 
DY <0.001 Mo <0.001 Tb <0.001 
Er <0.001 Nd <0.001 Ta <0.001 
Eu <0.001 Ni <0.001 TI <0.001 
Fe 0.006 Na 0.006 V <0.001 
Gd <0.2 Pr <0.001 W <0.001 
Ga <0.001 Rb <0.001 Y <0.001 
H f <0.001 Sc <0.003 Yb <0.001 
Ho <0.001 Sm <0.001 Zr <0.001 
In <0.001 Th <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others 
This CRM is guaranteed stable to +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 •’tom 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: F14Y "0;3 CertifLing officer: N- k d e r l k s d i ,  

O 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLY2-2X/2Y/2T Lot No. 9-1 52Y I D X ~  P 
i m T 171 z 

Description: 1,000 mg/L Yttrium m n  H o 

2% HN03 urn c Matrix: P M 1  ..g 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 1 1 1  I it3 

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

Certified Value: 1001 -5 m g / ~  
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# 08001A. 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. i i l  I 
I l l  l 

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: 100 1 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 mglL Element mglL 
Ce <0.001 La <0.001 Tb <0.001 
Ca 0.007 Lu <0.001 Tm <0.001 

DY <0.001 Mn <O.OO 1 TI <0.001 
Er <0.001 M o  <0.001 Th <O.OO 1 
Eu <0.001 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 <0.001 Pr <0.001 W <0.001 
H f <0.001 Rb <0.001 Y b <0.001 
Ho <O.OO 1 Sc <0.001 Zr 0.003 
In <0.001 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #I32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and o&er 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. &xAp;dd&L 



Catalog Number : PLPD3-2X12Y Lot No. 9-74PD 
,-Y. ! ! t i  

Description: 1000 mg/L Palladium 

Matrix: 10% HCl 
"i"i - !& i 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a z G x  a ; 
c":" :!I 0 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 G LL ,-V. 

i l 
relevent to the certified properties listed below. 3 

Z . c ' G Q Z  
Y 

Certified Value: 995 ,g/~ 
Uncertainty Associated with Measurement: +I- 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 glyoxinie,filter,d~y and weigh as Pd(C4H702N2)2. 

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

Density: 1.025 @ 26.3 Degrees Celsius 

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

Element mglL Element mg/L Element mglL 

Al <0.004 Cr <0.009 Pt <0.004 
Au 0.03 Fe 0.02 Re 4.001 
Ag 0.007 Ga <0.001 Rh 0.002 
B <0.05 Ir <0.001 Rb <O.OO 1 
Be <0.002 In <0.001 Ru <0.001 
Bi <O.OO 1 Mg c0.005 Sn 0.08 
Ca 0.02 Mn <0.001 Te <O.OO 1 
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 +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: /V. 
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4Certificate of Beferente flsterisl 

Catalog Number: PLS9-2X/2Y/2T Lot No. 8-74s 
1000 mg/L Sulfur 

l i l t  3 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a TI  101 g 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 0IoQo u 

*. 1\e 1 3  

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
a I  I  t g b %  relevent to the certified properties listed below. g \ O x  

Certified Value: 1003 m g / ~  l U F B b  T 
Uncertainty Associated with Measurement: +/- 3 mg/L P ' k b l  $ 
Certified Value is Traceable to: NIST SRM 3 154 I I i f  

I l i l  
The CRM is prepared gravimetrically using high purity Ammonium Sulfate Lot# 05891M. The 1 1 1 1  
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis t i l l  

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 

Method: Precipitation using barium chloride,filter,ignite and weigh as BaS04. 

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

Density: 1.007 @ 23.6 Degrees Celsius 

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

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

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

Date of Certification: _ 



Catalog Number: PLTH2-2XDY Lot No. 9-9Sl-H 

Description: 1 000 mg/Lthori~un 

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: 1000 mg/L +/- 3 mg/L 
Uncertainty Associated with Measurement: 
Certified Vaiue is Traceable to: NIST SRM 3 159 

The CRM is prepared gravimetrically using high purity Tli(N03)4-4H20 Lot# OlS51R. The 
certified value listed is the average of values obtained by classical wet assay and 1CP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 100 1 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 999 ing/L 
Uncertified Properties: 

Density: 1,043 @ 25.2 Degrees Celsius 

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

Element mg/L Element mg/L Element mg/L 
Ce 0.008 La 0.002 Tb a 0 0  l 
Ca 0.0 1 Lu <0.001 Tm <O.OO 1 

DY <0.001 Mn <0.001 Ti c0.002 
Er <0.001 Mo <O.OO 1 Ta <O.OO 1 
Eu <O.OO 1 Nd 0.002 Ti <O.OO 1 
Fe <0.01 Ni <0.001 V <0.001 
Gd <0.001 Na 0.03 W -4.00 1 
Ga <0.001 Pr <0.001 Y 0.001 
H f <0.001 Rb <O.OO 1 Y b <0.001 
Ho  -=0.001 Sc 0.002 Zr 0.002 
In <0.001 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32S56, #I32857 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. 

CFP - - '02 
Date of Certification: -ZL' Certifying Officer: /V. me&&&+. .  



Catalog Number: PLU2-2X/2Y Lot No. 9-1 79U 

Description: 1 000 mg/L Uranium 
Matrix: 2% HNO3 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 6\n 

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 gravirnetrically using high purity Uranium Oxide Lot# 04001D. The ( 1 i 
certified value listed is the average of valves 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: Evaporate to dryness. Ignite and weigh as U308. 

Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncertified P~operties: 

Density: 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 

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 TI <0.001 
Cr <0.010 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 +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: 
3UN '03 

Certifying Officer: #. &wAdJZBGic 
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Catalog Number: PLW9-2Xf2Y Lot No. 8-135W f l l i \  

1 l l f T I  

1000 mg/L Tungsten 1 lWWQ5 
Description: 
Matrix: H20 

;g@@ 
I 

This ASSURANCE 0 certified reference material, CRM, is intended primarily for use as a f l t ~ r  131% 1 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as lWl I  f D 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
1% I 1 m 

relevent to the certified properties listed below. I  El$$! 1 

Certified Value: 999.5 rng/L +I- 3 rng/L I l l  
I l l  

Traceable to: 
r r !  

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: 997 mg/L 

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

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

Density: 1 .OO6 @ 25.2 Degrees Celsius 

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

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

Al 0.005 Cu <0.001 Pb <0.008 
As 0.006 Fc 0.003 Rb <0.00 1 
Ag <0.004 Ga <O.OO 1 Re 0.009 
B <0.004 In <0.001 Sn 0.00 1 
Ba <0.001 K 0.07 Sr <0.001 
Be <0.001 Li 0.04 Sb 0.002 
Bi <O.OO 1 Mg 0.006 Ti <0.002 
Ca 0.008 Mn <0.001 TI 4 .00 1 
Cr <0.005 Mo 0.005 V <O.OO 1 
Cd <O.OO 1 Na 0.03 Zr <0.00 1 
Co <0.001 Ni <0.001 Zn ~ 0 . 2  

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

AUG - - '02 Date of Certification: . .._ . . . .._. - Certifying Officer: /V. kffcXed&& 

O 2000 SPEX CertiPrep, Inc. 
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&trfific~fe ~f Beference flaterial 

Catalog Number: PLZR2-2X/2Y/2T Lot No. 9-07ZR 

Description: 1000 mg/L Zirconium 

Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a GI 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 3 
relevent to the certified properties listed below. IW 

I I 
Certified Value: 997 I I I 
Uncertainty Associated with Measurement: +/- 3 m@ 
Certified Value is Traceable to: NIST SRM 3 169 

The CRM is prepared gravimetrically using high purity Zirconyl Nitrate Lot# 1101 1C. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 996 mg/L 

Method: Fume with Sulfuric Acid to dryness,ignite and weigh as Zr02. 

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

Density: 1.009 @ 25.0 Degrees Celsius 

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

Element m g L  Element mg& Element mg/L 

A1 0.02 Cu <0.001 Pb <0.001 
As <0.002 Fe 0.039 Rb <0.001 

Ag 0.2 Ga <0.001 Re <0.001 
B <0.05 In <0.001 Sn <0.001 
Ba <0.001 K <0.08 Sr <0.001 
Be <0.001 Li <0.005 Sb <0.001 
Bi <0.001 Mg c0.002 Ti <0.002 
Ca 0.04 Mn <0.001 TI <0.001 
Cr c0.005 Mo <0.001 V 10.001 
Cd 0.004 Na <0.03 Zn 0.005 
Co <0.001 Ni <O.OO 1 

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 
trans~orted and stored under laboratow conditions. 

MG - - '02 
Date of Certification: Certifying Officer: N. w e -  

O 2000 SPEX CertiPrep, Inc. 



Catalog Number: PLNA2-3W3Y Lot No. T8-73NA 

Description: 10,000 mg/L Sodium 

Matrix: 5% HNO3 

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

Certified Value: 10,036.5 m g / ~  
Uncertainty Associated with Measurement: +I- 30 mgL 
Certified Value is Traceable to: NIST SRM 3 152a 

The CRM is prepared gravimetrically 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 analysi 

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 mg/L Element m g L  Element mg/L 

Al 0.02 Cu ~0.002 Pb ~0.001 
As <0.08 Fe 0.03 Re <0.001 
Ag <0.02 Ga <0.001 Rb <0.001 
B <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 <0.001 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 cO.0 1 Ni <0.003 Zr <O.OO 1 
Co <0.001 Zn <0.05 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
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 :onditions. m-- 03 
Date of Certification: Certifying Officer: N. 



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 instrumentation such as 
TCPOES, 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 

Ca 
I< 

Mg 
Na 
A1 
Ba 
Fe 
Co 

Labeled Measured NIST Element Labeled Measured NIST . 
(mg/L) (mg/L) SRM (n~g/L) (mg/L) SRM 

Spex Reference Multi: Lot #4-63 BD, 14- l25AS 

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 component exceeding +I- 2%. This guarantee is valid for a period of 



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 
(mg/L) (mg/L) SRM 

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: NW - - '02' Certifying Officer: N- 



Catalog Number: PLW9-2XQY Lot No. 9-1 77W 

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 m g / ~  
Uncertainty Associated with Measurement: +/- 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 

Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as WO3. 

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 / ICPMS Analysis: 

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

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 <0.001 Si .56 
Ba <0.001 K 0.05 Sr <0.001 
Be <0.001 Li <0.001 Sb 0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #I32857 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 material is kept tightly capped and 
transported and stored under laboratory condition 

Date of Certification: 
li& '03 

Certifying Officer: N. 
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0Cextificm2 of Be&reniz &%%teriaI 

Catalog Number: H-ZU-2Xf2Yf2T Lot No. 10-05ZR 
Description: 1 000 mg/L Zirconium 
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: 997 
Uncertainty Associated with Measurement: +I- 3.0 mgL 
Certified Value is Traceable to: NIST SRM 3 169 

The CRM is prepared gravirnetrically using high purity Zirconyl Nitrate Lot# 11011C.The 
certXed value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 997 mg/L, 

h!Mmd: Evaporate to dryness. Fume with Ignite and weigh as Zr02. 

Instrumentation Analysis By ICP spe 

23.6 Degrees Cels 

ICP 1 ICPMS Analysis: 

Element mg/L 



CUSTOM-GRADE SOLUTION 10,000 pg1mL Aluminum in 5% HNO, (abs) 010496 
Catalog Number: CGALI 0-1 and CGALI 0-5 

Lot Number: S-AL03136 (Revised 0611 0102) 

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

Aluminum Metal 
99.999% 
6071 16 

DATE EXPIRED: - - - - ~ ~ ~ _ O L L ; ~ - W ~  - 
DATE OFWED: ----- ~ B , ! d d ~ ~  ------ 
I NORG : ---3b%___ PO : F ,5 ap,'t a a 

CERTIFIED CONCENTRATION: 10,041 & 25 pglmL 
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 ( j 7 )  = Li 
n 

Uncertainty ( *) = 21& J21112 
(n)'I2 

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

Classical Wet Assay: 10,041 rt 25 pg/mL 
Method: EDTA Titration vs NlST SUM 928 L 

Instrument Analysis: 10,017 * 102pglmL 
Method: Inductively 

The independent samples t-test was used to e above assay methods at the 95% confidence 
interval. Both methods were compared and ainties. This agreement is a confirmation of the 
accuracy o i  this CRM. 

TRACE METALLIC IMPURITIE -MS AND ICP-OES IN pg/mL: 
Custom Grade solutio 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 Dy <0.028 - M Li <0.047 - M Pr <0.0014 - M Te <0.14 
M Sb <0.0024 - - M Er <0.024 - M Lu <0.0019 - M Re <0.0047 - M Tb <0.0014 
M As <0.047 - - M Eu <0.014 2 Mg 0.0050 - M Rh <0.0047 - M TI <0.0047 
M Ba <0.047 - - M Gd <0.0047 -- M Mn ~ 0 . 0 1 9  - M Rb <0.0047 - M Th <0.0047 
0 Be <0.00017 - - M Ga <0.0047 - 0 Hg <0.0070 - M Ru <0.0094 - M Tm <0.0019 
M Bi .<0.0019 - - M Ge <0.028 - M Mo <0.0094 - M Sm <0.0047 - M Sn <0.024 
0 B 0.012 - - M Au <0.014 - M Nd <0.0094 - M Sc ~ 0 . 0 4 7  - M Ti c0.24 
M Cd <0.014 - - M Hf <0.0094 - 0 Ni <0.0060 - M Se <0.036 - M W <0.047 
0 Ca 0.0084 - - M Ho <0.0024 - M Nb <0.0024 - 0 Si 0.052 - M U <0.0094 
M Ce <0.024 - - 0 In <0.030 - n 0s  - M Ag <0.0094 - M V C0.0094 
M Cs <0.0014 - - M Ir <0.024 - M Pd <0.024 - 0 Na <0.10 - M Yb C0.0047 
0 Cr 0.0026 - - 0 Fe 0.018 - 0 P <0.030 - M Sr <0.0024 - M Y <0.19 
M Co <0.014 - - M La <0.0024 - M Pt <0.0094 - 0 S 0.086 - M Zn <0.094 
M CU <0.028 , - - M Pb <0.014 - 0 K <0.0060 - M Ta <0.033 - M Zr <0.024 

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

ANALYZED DENSITY OF SOLUTION (measured at 22•‹C): 1.061 g/mL 
Q k K L  nw.wrrn,lm 

(over) 

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



i n o r g a n i c r  - -  r . - - I,:- , v _ e n t ~ - r e s  RFFTd s-INc pfi4 i r c I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

- ' p h e f -  800-669-6799 '732-9014900 'fax: ?32-9OI-l903 
e-mail: ivsalesQiv~tandards.com - website: www.ivstandards.com 

x ,  

c e r t i f ica te  of a n a l y s i  

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 "Qualify System Guidelines for the Production of Reference Materials, '' and IS0 Guide 35-1989 
"Certification of Reference Materials - General and Statisical Principles." 010497 

1.0 

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Calcium in 1.4% (abs) HNO3 

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

Catalog Number: CGCA10-1 AND CGCA10-5 
Lot Number: T-CA03010 
Starting Material: CaO INIJI?GANI 1: L_AESiF;:AL)CI-lEr.1 LABS Py-lof  2 
Starting Material Purity (%): 99.9981 rjft;'l-E REI::E.~'VEI):: ---QJ~Q%).Q~ -----.--. 
Starting Material Lot No C27L01 EZf15x FED :: -- ..--..- ~ . ~ ! ~ l ~ ~ !  
Matrix: 1.4%(abs)HN03 slPENED: ----- 0 ~ 1 ~ ~ 1 ~ 3  ------ 

INORG: 3.4_m -F'O::::J15g?f&---\ 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,007 i 22 pglmL 

Certified Density: 1.037 g/-L (r v.?ast.~red 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 Vale (St) = & (4 = man 
n xr = indwidllal n?sults 

n = nut-rtm d measnemnts 
Uncertainty (g = 2 2 1 ~ & , ~ ~  '$3 = lhe sumnation d all significant esti rrated errors 

@"= (Most c m n  are t he erras from hstrurrental maswetrent, 
weigtung, dilution to volwre, and the fixed ma reported on t he 
MST S M  certificate d matfss.) 

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 t uncertainties. This agreement k a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO N E T  AN 
'Property of the result of a measure can be related to stated references, usually 

national or international standards, through 
ed., 1993, definition 6.1 0) 

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 10,034 f 25 pg/mL 
ICP Assay NlST SRM 3109a Lot Number: 000622 

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



.. 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
010498 

Starage & Handing - Keeptightly sealedwhen nat h use. Store mi use a! 23 2 4%. Do rd Pipet t om cantainer. Do Do return 
portions  moved kr pipettikg to container. 
M d c  Wght; Valence; C m d n a t i m  Nunber; ChaTlical Form in S o l u t i ~  - 40.076 +2 6 WHDX' 
C M c d  CanpatibiEty- Soluble in H a  and HNOI. Avokl HISO., HF, HPO.andneLiralto baric media Stablerrcahrnost metals 
and inorganic anicns forming hsoltble silicate, carbonate, hydroxide, dde,  fluxid?, sulfate, omlde, chromate, snd 
tungstate in neutral a y e a s  media. 
Stability- 2-1 00 ppb levels stable for months in 1% HNOJ I LDPE ccntainer. 1-10,000 ppm solutions d7emicaWy stable for years in 
1-1 0% HN 0, I LDPE mrtaner. 
Ca Cafaining Smples(Prepaatbn and Sdu t im  -Metal ( be9 dissolved in diluted HNOj 1 Ores (Cattmmte h Pt6 k folmed by HCI dissolution); OlgsnicMairices (dy as and dissolLtion in dilute HCI. Do not heaiwbn dissdting to avoid 

cipitdion of SiO, ) .The w e ,  hycloxid?, carbonate, phosphate, and llmi6 d calaum are soFble n %levels of HCI cr HNOJ . 
%e sulfate @mum, ahyk te ,  etc.), d a i n  sit, md complex a m p o W  reqwe luson*mNaCO, b u d  by HCI , 
d e r  dissolltion. Cortaminatim is a very real problem when malyrirg for trace levels. 
c#-c ~pectroso~pic hfamation (IB-OES D.L.~ aregium as  p d i i i a ~ i a l  u-w): 
TecM ueRine Estinated D.L. Order ,= Interferences finderlined indicates severe atr: concs.) 
ICP-O& 393.3s nm om02  10.m004 pghL  7 ion U. Ce 
ICP-OES 396.847 nm O.MO5 10.M006uaM 1 ion Th 
ICP-OES 422.673 nm 0.01 10.001 pgk- 1 &om Ge 
ICP-MS 44 amu laOOrpt nla M' 'COIBC, WYO, *Sr" 

8.0 HAZARDOUS lNFORMATlON - 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-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
A:gci?iir,a (:RAM), Australia ([IAS). Austiia (b~Sj ,  Belgium iAvir;ter) , Brazil (FCAV), Canada (QMI), Hcng Kony (HKQM), 
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) 
IsonEb 1702b. - 1999 "General Requtrements for the Competence of Testing and Calibration 
-Chemical Testing -Accredited A2LA Certificate Number 883.01 

ISOAEC 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 RepuMii 
(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) 

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

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



- . , - .  , iL., , , ,- ,- , - ~p.5!leh~gQ awewe, suite ,4Jakewood,_nj 08701 wsa . rn - r:, 
- -. - - - - .  . phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

-2 , - 
e-mail: ivsalesQivstandards~corn website: www.ivstandards.com 

cer t 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($ 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 Materialsl " and 1% Guide 35-1989 
"Cerlifcation of Reference Materials - General and Statisical Principles." 

010499 

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

Catalog Number: CGFEIO-1 and CGFEIO-5 

CERTIFIED VALUES AND UNCERTAI 

Certified Concentration: 9920 k 22 

Certified Density: 1.037 glm 

The Certified Value is based upon t he following equations are used in the 
calculation of the certified value and the uncertainty 

Certified Value (x) = .& 

Uncertainty (*) = 21& ,121'" 

- "Property of the result of a measu ard whereby it can be related to stated references, usually 
national or international standards, comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
- This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 9920 k 22 pg/mL 
ICP Assay NIST SRM 3126a Lot Number: 000606 

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



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
010500 

Storage & HandCng - Keep tightly sealedwhen not in use Store and use at 20 * 4•‹C. Do not pipet from container. Do n d  retum 
portions removed f a  pipetting b container. 
Atcmic Might ;  Vdence; Coordination Nunber; Chemical Form in  Sobtion - 55.847; +3; 6; Fe(H,O)? 
Chemicd Compatibility- Stablein Ha, HNQ, H2S04 ,HF and K O .  Avoid basic media Stablewith most metals and inorganic 
anions in acidic media. 
Stability- 2-100 ppb levels stale for months in 1% HNQ I LDPEcmtainer. 1-10,000 ppm solutions chemically stable for years in 
16% HNCb I LDPE container. 
Fe Containmg Samples (Pleparation and Solution) - Metal (Soluble in HCI); Oxides ( C the oxide has been at a hi@ tewerature 
then Na2CQfusion in PtO follmed by HCI dissolution cthennrisedissokre in dilute HCI); Ores ( See Oxides above us~ng only the 
fusion approach). 
Atanic Spectroscopic hformation (ICP-OES D.Ls are given as ~xl i id ladal  view): 
Techniouelline ted D L  && Interferences (underlined indicates severe at = corns.) 
ICPOES 238.204 nm 0.005 I 0.001 pglml 1 ion Ru, Co 
ICPOES 239.562 nm 0.005 10.001 pglmL 1 ion Co, W, Cr 
ICPOES 259.940 nm 0.006 10.001 pg/mL 1 ion Hf, N, 
ICPMS 56 amu 970ppt da NT 40Ar15N1H, 40Ar160, J6Ar1701H, 38Ar180, 37U1801H, 40Ca160 

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-FWB) 
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 ([RAM), 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), 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 

ACCREDITED 

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: 

!El!? 
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) (JNU), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), 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 



Certificate o f  glnalp$i$  
-GRADE SOLUTION 10,000 pg/mL Potassium in I .4% HNO, (abs) 

Catalog Number: CGK10-1 and CGK10-5 010561 
Lot Number: T-KO2 1 0 2  XNORGANIC LABSiRhDCHEM LABS 

DATE RECEIVED: ------ ~ ~ ~ . Q ; ; I L ~ - _ - - - - - -  
Starting Material: Potassium Nitrate DATE EXPIRED:: -----u- )JLo_~(-.&Y~~. ---- 
Starting Material Purity: 99.996% DATE ~PENED:------JQ~~-&@_------ 
Starting Material Lot No: K18J19 I NOEG : --3n. ---, F'o : __T5_a952--- 

CERTIFIED CONCENTRATION: 9999 2 7 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CUM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (n) = &, Uncertainty ( r t )  = 2 [ ( x s  ~ ~ 1 ' ' ~  
n (n)'l2 

(n) = mean x, = individual results n = number of measurements I S ,  = The  summation o f  a l l  s igni f icant  
estimated errors. 

Classical Wet Assay: 9999 * 7 pglmL 
Method: Gravimetric as the Sulfate vs NlST weig 

Instrument Analysis: 10,002 27 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (IC 

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

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

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): 1.023 g/mL 
QA:KL ~n.03mazcn 

(over) 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 . > 

Technical S u ~ ~ o r t :  800-569-6799 



Certificate of  BnaLpeie 
CUSTOM-GRADE SOLUTION 10,000 pglmL Magnesium in I .4% HNO, (abs) 
Cataiog Number: CGMG10-I  and CGMGI 0-5  818502 

Lot Number: T-MG02151 

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

..---.-- 
Magnesium Metal - - ..BJ-Q!. Laoo3..- - - - - - 
99.999% ~~~r_5-L0.3 
91191 

' .  --E3J3A5-% ..--, 

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

Certified Value (3 = &, Uncertainty ( rt)  = 21& J2l1I2 
n (n)'I2 

(ii) = mean x, = individual results n = number of measurements ZS, = The summat ion  o f  al l  s ign i f i cant  
estimated errors. 

Classical Wet Assay: 10.01 6 I?r 22 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrat 

Instrument Analysis: 10,016 + 52 pg1mL 
Method: Inductively Coupled Plasma Spectroscopy NlST SRM 3131a. 

The independent samples t-test was used to dete between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agree rtainties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DE ED 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 220~): 1.050 g/mL 
QA:KSL R W  OZZZOZDN 

(over) 

Quality Assurance Manager 

Technical Support: 800-569-6799 



CUSTOM-GRADE SOLUTION 10,000 pglmL Sodium in 1.4% HNO, (abs) 010503 
Catalog Number: CGNAI 0-1 and CGNAI 0-5 

Lot Number: T-NA02144 
Starting Material: Na,CO, 
Starting Material Purity: 99.999% XJ!.!.~J-O~'~~ a -- -- 
Starting Material Lot No: 41 355 5 ,':. f --E31%.5-? 

CERTIFIED CONCENTRATION: 10,029 k 8 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (i?) = Lx, Uncertainty ( rt ) = 2[& J21112 
n (n)'I2 

(x )  = mean x, = individual results n = number of measurements I S ,  = The summat ion  o f  al l  s igni f icant  
estimated errors. 

Classical Wet Assay: 10,029 + 8 pglmL 
Method: Gravimetric as the Sulfate vs MIST weights 

Instrument Analysis: 10,035 + 40 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 31 52a. 

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

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

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

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 1.030 g/mL 

s - solution standard element 

v Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 Quahty Assurance Manager 

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



C e r t i f i c a t e  o f  5ZXnaLps'ie' 
CUSTOM-GRADE SOLUTION I000 pg/mL Lithium in 0.1% HNO, (abs) 010504 
Catalog Number: CGLI1-1, CGLI1-2 and CGLI1-5 

Lot Number: T-L102059 

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

CERTIFIED CONCENTRATION: 997 r ~ :  1 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 = Cx, 
n 

(n) = mean x, = individual results 

Classical Wet Assay: 997 * 1 pglmL 

Instrument Analysis: 998 * 2 pglmL 

I- 

TRACE METALLIC IMPURITI 
Custom Grade solutions tested for trace m 

0 Al <0.010 - - M Dy <0.000 < 0.000030 - 0 Te <0.0090 
M Sb <0.000050 - - M Er <0.000 M Re <0.00010 M Tb <0.000030 - 
0 As <0.044 - - M Eu <0.00030 Rh <0.00010 - M TI <0.00010 
M Ba <0.0010 - - M Gd <0.00010 Rb <0.00010 - M Th <0.00010 
0 Be <0.000050 - - M Ga <0.00010 Ru <0.00020 - M Tm <0.000040 
M Bi <0.000040 - - M Ge <0.00060 - M Mo <0.00020 - M Sm <0.00010 - M Sn <0.00050 
0 B <0.0060 - - 0 Au <0.010 - M Nd <0.00020 - M Sc <0.0010 - 0 Ti <0.00030 
0 Cd <0.0018 - - M Hf <0.00020 - 0 Ni <0.0040 - 0 Se <0.020 M W <0.0010 - 
0 Ca 0.051 - - M Ho <0.000050 - M Nb <0.000050 - 0 Si 0.023 - M U <0.00020 
M Ce <0.00050 - - 0 In <0.030 - n 0s - 0 Ag <0.0040 - 0 V <0.0010 
M Cs 0.0018 - - M Ir <0.00050 - M Pd <0.00050 - 0 Na <0.10 - M Yb <0.00010 
0 Cr <0.0020 - - 0 Fe <0.0020 - 0 P <0.030 - 0 Sr <0.0010 - M Y <0.0040 
M Co <0.00030 - - M La <0.000050 - M Pt <0.00020 - 0 S <0.050 - 0 Zn <0.030 
M Cu <0.00060 - - M Pb <0.00030 - 0 K 0.0070 - M Ta <0.00070 - M Zr <0.00050 

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

ANALYZED DENSITY OF SOLUTION (measured at 22•‹C): 1.004 g/mL -- 
(over) 

QA: KL R ~ . O ~ Z ~ O Z O N  

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



Certificate o f  anaL~,$t$ 
CUSTOM-GRADE SOLUTION I 0 0 0  p & A ~  Barium in 0.7% HNO, labs) 
Catalog Number: CGBAI -1, CGBA1-2, and CGBAI -5 

010505 

Lot Number:  T-BA02021 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

INORGANIC LAES/'RADC:HEPI LABS 

CERTIFIED CONCENTRATION: 1003 + 2 pglmL 
The Certified: Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation o e h e  certified value and the uncertainty: 

Certified Value (n) = Li 
n 

(n) = mean x, = individual results nts CS, = The  summat ion  of al l  s igni f icant  
estimated errors. 

Classical Wet Assay: 1003 + 2 pglmL 
Method: Gravimetric as the Sulfate vs NlST wei 

Instrument Analysis: 1002 + 3 pglrnL 
Method: Inductively Coupled Plasma Spectroscopy ( 

The independent samples t-test was used to deter een the above assay methods at the 95% confidence 
interval. Both methods were compared and showe uncertainties. This agreement is a confirrr~ation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURlTlES DE P-MS AND ICP-OES IN pglmL: 
Custom-Gradasolutions tested for trace metallic impurities bv ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-~ilt&s 99.9985% efficient for the removal of parkcles down to  0.3 i m  . - 

M Li <0.0010 - - n Pr 

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

ANALYZED DENSITY OF SOLUTION 
QA:KLnov ~ ~ Z ~ O Z D N  

i - spectral interference n - not checked for 

(measured a t  22OCI: 1.000 g/mL 

s - solution standard element 

(over) 

ue Suite 4 Lakewood, NJ 08701 Quality Assurance Manager 

Technical SUDDO~~:  800-569-6799 



inorg-a-n4-o; vIm.teures- I i v  l a b s  
195 lehigh4avarsue;xuittx A, lakewood, nj 08701 usa 

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

cer t i f ica te  of a n a l y s i s  
Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certifi~att? 1883-02. 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), 
/SO Guide 34-2000 "Quality System Guidelines for the Produdion of Reference Materials," and /SO Guide 35-1989 
"Certifcation of Reference Materials - General and Satisical Principles." 

010506 
DESCRIPTION OF CRM Custom-Grade 1000 pglmL Beryllium in 2% (abs) HNO3 

Catalog Number: CGBEI-1, CGBEI-2, and CGBEI-5 
Lot Number: W-BE01100 
Starting Material: Be(OOCCH3)2 
Starting Material Purity (%): 99.999897 
Starting Material Lot No 01-10-01 
Matrix: 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 991 * 3 

Certified Density: 

The Certified Value is the instru the calculation of the certified value and 
the uncertainty: 

Certified Vale (Q = 

Uncertainty (k) = nificant 8stirrated errors 

fixed erra reported on t he 

TRACEABILITY TO NlST 
"Property of the result of a me 

national or international standard 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NET 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 991 f 3 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3105a Lot Number: 892707 

INORGANIC LAES/HADCHEM LABSP~. l o f a  
DATE RECEIVED: - - - D a m 3  -- 
DATE EXPIRED: ---- O _ h J _ ~ ~ i m ! ! ~ - ~ - ~  
DATE OFENE'D: , - -Q ' .LLL~LQ~ ------ 
INORG: _--L\_%L---PO: _f_5aIR\  --- 



4.2 BALANCE CALIBRATION - All balances are checked daily using in-houseprocedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master;wSghts and@re:traceable4o thecSrlatio~at 
Institute of Standards and Technology (NIST). The NIS7 Traceability numbers are 692476 + Class41 and692476A - ~~ 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 NET test number is 822,260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/76~543,2173681P14452,1762401P14452,176240. 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. 811/258522,811/2557078, 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 

0 Al < 0.00800 - 
M Sb < 0.00109 - 
M As < 0.02175 - 
M Ba < 0.02175 - 
s Be - 
M Bi < 0.00087 - 
0 B < 0.01200 - 
M Cd < 0.00652 - 
0 Ca 0.00164 - 
M Ce < 0.01087 - 
M Cs < 0.00065 - 
0 Cr < 0.00900 - 
M Co < 0.00652 - 
M Cu < 0.01305 - 

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

n. 

M Pr < 0.00065 - 
M Re < 0.00218 - 
M Rh < 0.00218 - 
M Rb < 0.00218 - 
M Ru < 0.00435 - 
M Sm < 0.00218 - 
0 Sc < 0.00009 - 
M Se < 0.01740 - 
0 Si 0.00649 - 
M Ag 0.00435 - 
0 Na 0.00368 - 
M Sr < 0.00109 - 
i s 

M Ta < 0.01522 - 
n - Not Checked For 

M Te < 0.06525 - 
M Tb < 0.00065'"' - 
M TI < 0.00218 - 
M Th < 0.00218 - 
M Tm < 0.00087 - 
M Sn < 0.01087 - 
M Ti c 0.10874 - 
M W < 0.02175 - 
M U < 0.00435 - 
M V < 0.00435 - 
M Yb < 0.00218 - 
M Y < 0.08699 - 
M Zn < 0.04350 - 
M Zr < 0.01087 - 

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 

Staage & HandCng -Keep tightly sealedwen not in use. Store m d  use d a0 i 47Z. Do not pipet from cortainer. Do n d  
return putions removed for pipetting to mrtainer. 
Wtrmic Wght; Valencq Cwrdn&im Nunber; Chanical Form in Solutian - 9.01 218; +2; 4; Be'(HX)).'2 
Chanical CanpatibiCty- Soluble in HCI, HNOp, HSO. and HF aqJecus matrices. Stablewith all metals and inorganic anim. 
StabiCty - 2-1 00 ppb lewls d&le for months in 1 % HNO, 1LDPE ccntEliner. 1 -1 0,UJO ppm solutions chemically stable for years in 
5-1 0 % HNOs I LDPE cortainer. 
Be Carkainiw Samples(Preparation and Sdutian] - Meta [(is kest dissolved in diluted HBO. 1 B e 0  (koiling nkric, hwhchlcric, 
or sulfuric adds or KHS.O.fusim1. O r e  (HzSC).MF digestion cr c~vkonate fusion in Ptq Oqrganic Mafrices (sulfuricfpermids 
d~aestlon or nitr~dalfur~clberchlonc ac~d decompod~on. w &y ashand d~ssolutlm acmrchng to the Be0 pmcecClre above). 
&rmic Sp?ctmsmpic L;fibrmatian (ICP-OES'D.L.S aiigik as radiallaIda1 viw): 

- 

Estimated D L  Order I-aes Onckrlined indicates severe at &ncs.) 
-042 nm O.OUJ3 1 0.00038 p m L  7 ion V. Ce. U 
ICP-OES 234.861 nm 0.0003 10.0001 6 p@nL 1 &om Fe, Ta, Mo 
ICP-OES 31 3.1 07 nm 0.0W7 1 0.0005 uahL  1 ion Ce,Th,Tm . - 
ICP-MS 9 amu 4 P@ nla M' 



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

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

10.0 QUALIN STANDARD DOCUMENTATION 010507 
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 certkcation 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), 
P~I~"~.PCBC),  Portugal (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIE~ 11025 - 1999 "General Requirements for the Comp.tence of Testing and Calibrationg' 
- 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 M L A  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), 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 B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - 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 transpiratlon and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and 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: April 149 2003 

Expiration Date: lf Z1iO4- 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor - L  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



C e r t i f i c a t e  o f  Bnarps.is. 
CUSTOM-GRADE SOLUTION 1000 pglmL ~ h r o m i u r n ' ~  in 1.4% HNO, labs) 

010508 

Catalog Number: CGCR(3)l-1, CGCR(3) 1-2 and CGCR(3) 1-5 

Lot Number: T-CR02125 

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

INORGANIC LABS/F?ADCHEM LABS 
D A T E  RECEIVED: ----- o ?  ~ a ~ ~ o - %  - - - --- 

Chromium Metal D A 'TE E X F I RED : - _ _ _ _ L ~ ~ O _ \ ~ L  2 - m ~  - -- - 
99.995% J3AI-E ! x E ~ E D :  ------ lQJd!% ------ 
F16122 I NORG: --31;33 ---_a P(1: -!_I;.&Q57--- 

CERTIFIED CONCENTRATION: 995 + 3 pglmL 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value ( x )  = Uncertainty ( +) = 2 [ (Cs  ,)2]'12 
n (n) 'I2 

(x) = mean x, = individual results n = number of measurements CS, = The summation o f  al l  s igni f icant  
estimated errors. 

Instrument Analysis: 995 + 3 pglmL (Avg of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 12a. 

Calculated Value: 1002 pglmL 
Method: Calculated, based on starting material. 

rRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
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): 1.010 g/mL (over) 
QA: KSL R, ~ 2 6 0 2 ~ ~  

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 



Cert i f i cate  o f  gnaLps'is' 
RADE SOLUTION IOOO yg/mL Copper in 2% HNO, (abs) 

Catalog Number: CGCUI-1, CGCUI-2 and CGCUI-5 
010509 

Lot Number: T-CU02060 

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

I N0F:GRN I 1: L.AESi~RADI:l.-IEM L.AES 
DATE F:EC:E I VET$:: .---- Q b d g - 3  - 

Copper Metal SPITE EXPIRED:: Q~, /Q)J~C,_~LC LCLC,LCLC. 

99.999% DATE CFENED : ---- s03f~3&f-3 .--.------- 
K09C13 INORB: --39= PO: -~_52&0 

CERTIFIED CONCENTRATION: 1005 It 2 yglmL 
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) = Li 
n 

(n) = mean x, = individual results ts CS, = The  summat ion  of al l  s igni f icant  
estimated errors. 

Classical Wet Assay: 1005 + 2 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrat 

Instrument Analysis: 1003 + 5 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs 

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

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
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 .015 g/mL 
QA:KSL R.V O ~ O ~ O Z D N  (over) 

Inorganic Ventures, Inc. 
195 Leh~gh Avenue Sulte 4 Lakewood, NJ 08701 Qual~ty Assurance Manag~r 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Techn~cal SUDDO~~: 800-569-6799 



I 

in=o+nsam;ic. 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 

r t i f i ca te  of ana 
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(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and label(s), 
IS0 Guide 34-2000 "Qualrty 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 1000 pglmL Nickel in 1.4% (abs) HNCb 

Catalog Number: CGNII-1, CGNI1-2, and CGNI1-5 

Lot Number: T-N102028 
Starting 
Starting 
Starting 
Matrix: 

Material: 
Material Purity (%): 
Material Lot No 

Ni pieces 
99.9994 

L06L02 

I .4% (abs) 

INCJF:GM4 I C: L A B S ~ M U - ~ E M  LABS 39.1 &a 
OATE RECE I V E U  :: -.--- @LL>[Q~ ------.- 
DATE E'' -1 LF. 1 l%3 : 
DATE UPENED: -----Q> f_13&3-- 
INORG: - - - ~ y 5 . - - - ~ 0  :: --E5-aaw--- 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 + 2 p 

Certified Density: 1.011 g/ 

The Certified Value is 
calculation of the cert 

Certified Valw (n) = 
n 

Uncertainty (i) =a estimated errors. 
rumental measurement, 
ked errar reported on the 

The independent samples t-test was used to d 
confidence interval. Both methods were comp d uncertainties. This agreement is a 
confirmation of the a 

TRACEABILITY TO NlST 
"Property of the result of ndard whereby it can be related to stated references, usually 

national or international st of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.1 0) 

This IV product is Traceable to NET via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measu eighing and volume dilution errors. 

4.1 Assay Method #I 1002 f 3 pg/mL 
ICP Assay NlST SRM 3136 Lot Number: 000612 

Assay Method #2 998 f 2 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The 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 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 NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240lP14452,176240. 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 11258522,81112557078, 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 vm. 

Al < 0.00938 

M Sb < 0.00548 

As < 0.01689 

M Ba < 0.10962 

Be < 0.00626 

- Bi < 0.00439 

- O < 0.03097 

M Cd < 0.03289 

Ca < 0.01157 

M Ce < 0.05481 

M Cs < 0.00329 

M Cr < 0.05481 

- O C0 0.00182 

M Cu < 0.06577 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00329 

M Re < 0.01096 

M Rh < 0.01096 

M Rb < 0.01096 

M Ru < 0.02192 

M Sm < 0.01096 

M Sc < 0.10962 

Se < 0.01877 

- O Si 0.00188 

M Ag < 0.02192 

- 0 Na 0.00102 

M Sr < 0.00548 

- O < 0.07820 

M Ta < 0.07674 

n - Not Checked For 

- Zn 0.00189 

M Zr < 0.05481 

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 

Storage & Handling - Keep tightiy sealedwhen not in use. Store and use at 20 * 4•‹C. Do not pipet fmm container. Do not return 
portions removed for pipetting b container. 
Atanic Wight; Valence; Coordination Number; Chemical Form in Solution - 58.69; +2; 6; Ni(kb0)P 
Chemical Compatibility- Stable in Ha, H W ,  ,HF, &PO4. Avoid basic media Stablewith most metals and inorganic 
anions in acidic media. 
StabiC 2-100 p b levels sthle for months in 1% HNCb I LDPEcmtainer. 1-10,000 ppm solutions chemically stable for years in 
16% H% I LDPB container 
Ni Containing Samples (Preparation and Solution) -Metal (Soltble in HNCX ); Oxides ( Soluble in HCI ); Ores (Dissolve in H a  I 
HN03). 
Atanic Spectroscopic hforrnation (ICPaES D.Ls are g iwn  as radiallaxial v h ) :  

&& lacrferences (underlined indicates severe at = c o ~ s . )  
ICPOES 221.647 nm 0.01 10.0009 pglml 1 ion SI 
ICPOES 232.0U3 nm 0.02 10.006 pglml 1 atom Q, Re, Os, Nb, Ag, Pt, Fe 
ICPOES 231.604 nm 0.02 10.002 pglml 1 ion Sb, Ta, Co 
ICPMS 60 a m  100 ppt da M' 443CaqB01H , 44Ca160, %aJ7a 



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 018511 
10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 090105 - - 

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 ([RAM), 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) 

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

ACCREDITED 

- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 

SB? 
10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 

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-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

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

10.5 lOCFR21 - 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 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: October 11, 2002 

Expiration Date: w, 
I N@RGlctNIC: I-AES/RAUC:I-IEM LAHSFS.3 4 3 la2004- - 

D A - r ~  I?ECEIVL:U: ~a[.~1/23 ----.--.-- 
J3AI-E EXP I R E D  :: - - --- - Q ~ J ( . ? _ L ~ ~ - Y  ------- 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, QA 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  of  S3naLpe'ie' 
CUSTOM-GRADE SOLUTION 1000 pglmL Cadmium in 2% HNO, (abs) 
Catalog Number: CGCD1-1, CGCDI -2  and CGCDI -5 

Lot Number: T-CD0 1 1 25 I NOls:GAN I C: L..AESIRADCWEM LABS 

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

Cadmium Metal 
99.999% 
H02K40A DATE UPENED: ------ W-Q~~QL- 

:[ Nuel3 : : --~5a4_b.-- 
CERTIFIED CONCENTRATION: 1003 k 3 pg1mL 

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

Certified Value (x )  = &, 
n 

Uncertainty ( + )  = 2 [ (Cs  J21"2 
(n)'I2 

(x )  = mean x, = individual results n = number of measurements CS, = The  summat ion  o f  al l  s igni f icant  
estimated errors. 

Classical Wet Assay: 1003 * 3 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 1003 +I 3 pg1mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3108. 

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 pglmL: 
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 Dm. 

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

ANALYZED DENSITY OF SOLUTION 
QA:KL nw.osoiozoN 

i - spectral interference n - not checked for 

(measured at 2Z•‹C): 1.01 5 g/mL 

s - solution standard element 

(over) 

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 @ao5CBbs 
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 analysis 
Inorganic Ventures I W Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 1883.02. The certificate is designed and the certified value@) and uncertainfy(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of cerlificates and labeI(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 1000 pglmL Cobalt in 2% (abs) HN03 

Catalog Number: CGCOI -1, CGCOI -2, and CGCOI -5 
Lot Number: T-COO1120 
Starting Material: Co powder 
Starting Material Purity (%): 99.9957 INC~WGAN TO LRES/RADI:I-EM LAES%.~O~ a 

DATE REIEIVED; --,--- ~ L Q ~ ~ , Q O  ,-- 

Starting Material Lot No 22897 DATE EXPIRED: - m L a _ ~ j  -"."--.-- 
Matrix: 2% (abs) HN03 ~ 3 1 - E  OPENED: -.----- 3_0-'tlQ3 -__----- 

l : N O F ; G : - - ~ ' 7 3  - PO : - -E5-?-6_Llf: - - 
CERTIFIED VALUES AND UNCERTAI 

Certified Concentration: 1002 * 3 C( 

Certified Density: 

The Certified Value is following equations are used in the 
calculation of the certi 

Certified Vale (R) = 

estimated errors. 
umental measuremnt, 

The independent samples t-test wa ove assay methods at the 95% 
confidence interval. Both methods uncertainties. This agreement is a 

"Property of the result of a measu e related to stated references, usually 
national or international standards, ing stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.1 0) 

4.1 Assay Method #I 998 f 4 pg/mL 
ICP Assay NIST SRM 3181 Lot Number: 000630 

Assay Method #2 1002 A 3 pg/mL 
EDTA NIST SRM 928 Lot Number: 880710 



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
Tor 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 NIST 
test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. 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 NIST 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 NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST 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 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 0.00025 

M Sb < 0.00202 

O As < 0.10000 

M f3a < 0.04032 

M Be < 0.00202 

- Bi < 0.00161 

- O < 0.04000 

M Cd < 0.01210 

- O Ca 0.00325 

M Ce < 0.02016 

M Cs < 0.00121 

M Cr < 0.02016 

s Co - 

M Cu < 0.02419 

M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00121 

M Re < 0.00403 

M Rh < 0.00403 

- Rb < 0.00403 

M Ru < 0.00807 

M Sm < 0.00403 

M Sc < 0.04032 

M Se < 0.03226 

- O Si < 0.00400 

M Ag < 0.00807 

- O Na 0.00138 

M Sr < 0.00202 

n S - 

M Ta < 0.02823 

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 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

- Ti < 0.20162 

M < 0.04032 
, . 

- < 0.00807 

- < 0.00807 

M Yb < 0.00403 

- < 0.16129 

M Zn < 0.08065 

M Zr < 0.02016 
s - Solution Standard Element 

Storage 8 Handling - Keepbghtiy sealedwhen not in use. Store and use at 20 k 4•‹C. Do not pipet from container. Do not 
retum portions removed for pipetting to container. 
A t m i c  Wight: Vdence: Coordination Number: Chemical Form in Solution - 58.9332: +2: 6: ColMOk2+ . . - ,- 
Chemical &TI&~ bility 1 Stable in Ha, HNO,, H,SO, ,HF, &PO,. Avoid basic media. stable with most metals and inorganic 
anions in acidic media. 
Stabifi 2-100 b levels stable for months in 1% HNCX 1 LOPEcmtainer. 1-10,000 ppm solutions chemically stable for years in 
16% H k  I ~dl! container. 
Co Containing Samples (Preparation and Solution) - Metal (soluble in HNCX ); Oxides ( Soluble in H a  ); Ores ( Dissolve in HCI 
I HNCX). i 

Atan; Spectroscopic hformation (ICPQES D.Ls are given as mllaxicial view): 
&thMQL D.L. l L o J r u n & r l i n e d  indicates severe at 3 concs.) 

ICP-OES 238.892 nm 0.011.002 pg'mL 1 ion Ee, W, Ta 
ICPOES 228.616 nm 0.011.001 pg'mL 1 ~n I 

ICPOES 237.862 nm 0.011.002 pg'mL 1 ion W, Re, Al, Ta 
ICPMS 59 arm 2 PPt nla Mi 4ZCa'QO' , *APOt H , "AP Na, %at60, 24MgW I 



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

- Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 

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 

I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI020) 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. 

Certification Date: September 05, 2002 



T2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Cefiificate Prepared By: Debbie Newman, QA Administrator 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



RADE SOLUTION I 0 0 0  pglmL Manganese in 2% HNO, (abs) 
Catalog Number: CGMN 1-1, CGMN1-2, and CGMNI -5 

Lot Number: T-MN02033 

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

I i',lOliGAN I C: LAES/'~;.:~?,DI:I~E)"I LADS 
DATE FECE I VED: o\,/~~dpcvj ,--..--,-- 

Manganese Metal DATE EXF'I EEE :: .--,-- Q@&\.-L&~% .----.- 
99.998% 1)ATE DPENEU: ----.-- 0 l/!bJ!o_& -.----- 
21  563 I tdOt?G: ,3931----FO: -ES_aO.T.3--- 

CERTIFIED CONCENTRATION: 1004 + 3 pgImL 
The Certified Value is the wet assay value. The following equations are used in the calculation of the certified value and the 
uncertainty: 

Certified Value ( 2 )  = Ci 
n 

Uncertainty ( _ t )  = 21(Cs .)2]'12 
(n)'I2 

( R )  = mean x, = individual results n = number of measurements CS, = The summat ion  o f  a l l  s ~ g n i f i c a n t  
est~mated errors. 

Classical Wet Assay: 1004 & 3 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitra 

Instrument Analysis: 1001 +- 3 pglmL 
Method: Inductively Coupled Plasma Spectroscopy 

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 pglmL: 
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 

ANALYZED DENSITY OF SOLUTION (measured at 2 2 ~ 1 :  1 .Ol 5 
QA: KL fl.~.O82202DN 

n - not checked for s - solution standard element 

(over) 

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 



Certificate o f  gnaLpr?ie 
OiO5f 6 

CUSTOM-GRADE SOLUTION 1000 p g l r n ~  Vanadium in 1.4% HNO, (abs) 
Catalog Number: CGV1-1, CGV1-2 and CGVI -5 

Lot Number: S-QVO 1080 
INORGANIC LABS/RADCI-iEM LABS 

Starting Material: Vanadium Pentoxide DATE REC:E I VED : --"- a;aaJ~-2 ---------- 
Starting Material Purity: 99.999% PATE EXPIRED: _--- U L Q ~ / - ~ N ~ .  ------ 
Starting Material Lot No: 46 DATE CEENED: - - - _ _ L ~ ~ ~ L Q ~ ~ ~ ~ ~ ~ ~ ~ ~  

CERTIFIED VALUE: 995 pg/mL 
The certified value is the average of the classical wet assay and instrument analysis unless otherwise specified. All standards are accurate 
to a relative precision of rt 0.5% at the 95% confidence level for a period of 1 year. (See expiration date below) 

Classical Wet Assay: 999 pg/mL 
Method: EDTA Titration vs NlST SRM 92  

Sufficient number of sample measurements e to give a minimum relative precision of * 0.3% at the 95% confidence level. 

Instrument Analysis: 991 pglmL 
Method: Inductively Coupled Plasma Spe 

Sufficient number of sample measurements minimum relative precision of * 0.5% at the 95% confidence level. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pqlml: -- 
Custom-Grade solutions tested for trace metallic impurities by ICP-M ltered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 

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

M Te <0.003 - 
M Tb <0.00003 - 
M TI <0.0001 - 
M Th <0.0001 - 
M Tm <0.00004 - 
M Sn <0.0005 - 
M Ti <0.005 - 
M W 0.00055 - 
M U 0.0011 - 
s v - 
M Yb <0.0001 - 
M Y <0.004 - 
M Zn 0.0041 - 
M i r  <0.0005 - 

s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22•‹C): 1 .013 g/mL 
OA:Kkno~rmm~ 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 Qual~ty Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Techn~cal Support: 800-569-6799 



C e r t i f i c a t e  o f  gna lpe ' i e '  

CUSTOM-GRADE SOLUTION 1000 pg/mL Zinc in 1.4% HNO, (absl 
010517 

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

Lot Number: T-ZN02015 

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

.- . . 

Zinc Metal _- -- -- --8Lql ..&EZ... -- -- - -- 
99.999% .---- - 7L15 k.2 -- .- - -- 
J17L26 .--- ~.5!?3-? -..- 

CERTIFIED CONCENTRATION: 1007 -r- 2 pg/rnL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used In the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = Cx, Uncertainty ( * )  = 2[(& .)21112 

( 2 )  = mean x, = individual results easurements ZS, = The  summat ion  of a l l  s igni f icant  
estimated errors. 

Classical Wet Assay: 1007 * 2 pglmL 
Method: EDTA Titration vs NET SRM 928 Lead Nitr 

Instrument Analysis: 1006 * 4pglmL 
Method: Inductively Coupled Plasma Spectroscopy 

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

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

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 21~): 1 .011 g/mL 

Quality Assurance Manager 

Technical Support: 800-569-6799 



C e r t i f i c a t e  o f  gnaLp$i$ 
CUSTOM-GRADE SOLUTION 1000 pg/mL Lanthanum in 1.4% HNO, (abs) Q105f8 
Catalog Number: CGLA1-1 and CGLA1-5 

INORGANIC LAES/RADCHEM LABS 
Lot Number: S-QLA01054 DATE RECEIVED: 0%f3-w,03----- 

DATE EXPIRED: - ~ ~ L _ O L ~ ; ? O _ O _ ? L . ~ - ~ ~  
Starting Material: Lanthanum Oxide DATE OPENED : -,---- 4 . & ( d ( b _ l ~ ~  
Starting Material Purity: 99.999% I NORG: ---3~5~,--~0: -F-SLCLYL 
starting Material Lot NO: LA-0-5-0 1 7 

CERTIFIED VALUE: 1001 pg/mL 
The certified value is the average of the classical wet assay and instrument analysis unless otherwise specified. All standards are accurate 
to a relative precision of * 0.5% at the 95% confidence level for a period of 1 year. (See expiration date below) 

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

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

Instrument Analysis: 999 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET  SRM 31 2 

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

TRACE METALLIC IMPURITIES DETERMINED ICP-MS AND ICP-OES IN pglnr~L: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in 
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 

ANALYZED DENSITY OF SOLUTION 
QA:KSL ~ ~ . r r o i o ~ m  

i - spectral interference n - not checked for s - solution standard element 

(measured at 22•‹C): 1.009 g/mL 

(over) 

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



Certif icate o f  53nalp$i$: 

CUSTOM-GRADE SOLUTION I000 pgImL Palladium in 3.3% HCI (abs) 
Ol85f 9 

Catalog Number: CGPD1-1 and CGPD1-5 

Lot Number:  T-PD02014 

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

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

Certified Value (3 = Ci 
n 

( 2 )  = mean x, = individual results n = number of measurements CS, = The  summat ion  o f  a l l  s igni f icant  
estimated errors. 

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

Instrument Analysis: 1001 + 3 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 1  38. 

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 fim. 

M Al <0.00090 - - M Dy <0.00060 - M Li <0.0010 - M Pr <0.000030 - M Te <0.0030 
M Sb 0.0017 - - M Er <0.00050 - M Lu <0.000040 - M Re <0.00010 - M Tb <0.000030 
M As <0.060 - - M Eu <0.00030 M Mg 0.0090 - 0 Rh <0.020 - M TI 0.00010 
M Ba <0.0010 - - M Gd <0.00010 - M Mn <0.00040 - M Rb <0.00010 - M Th <0.00010 
M Be <0.000050 - - M Ga 0.00026 - 0 Hg <0.030 - 0 Ru <0.010 - M Tm <0.000040 
M Bi <0.000040 - - M Ge 0.0058 - M Mo <0.00020 - M Sm <0.00010 - M Sn <0.00050 
M B <0.0070 - - M Au 0.00090 - M Nd 0.00090 - M Sc <0.0010 - M Ti <0.0050 
0 Cd <0.010 - - M Hf <0.00020 - 0 Ni <0.050 - 0 Se <0.40 - M W <0.0010 
0 Ca 0.040 - - M Ho <0.000050 - M Nb <0.000050 - 0 Si <0.020 - M U <0.00020 
M Ce <0.00050 - - 0 In <0.030 - n 0s Q Ag 0.26 - 0 V <0.010 
i Cs - M Ir <0.00050 - s Pd - 0 Na <0.090 - M Yb <0.00010 
0 Cr <0.020 - - 0 Fe <0.050 - 0 P <0.050 - M Sr <0.000050 - M Y <0.0040 
M Co <0.00030 - - M La <0.000050 - M Pt 0.016 - n S - M Zn 0.0030 
M Cu 0.0023 - - M Pb 0.0022 - n K - M Ta <0.00070 - M Zr <0.00050 

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

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 1.022 g/mL 
QA:KSL nw G-ZO~OZCM 

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



C e r t i f i c a t e  o f  DnaLpgi B 

CUSTOM-GRADE SOLUTION I 0 0 0  pg/mL Sulfur in H,O 
Catalog Number: CGSI -1, CGSI-2, and CGSI -5 

Lot Number: T-So 1058 

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

DATE RECE I VED : ---~a/-ha_03 -.-------- 
H2SO4 
99.999% 

JJATE EXPIRED: ---- ~y"'Lanz,,& ------ 
N38818 DATE OPENED: 1 QL~~&'LG?? - - - - - - .- 

INURG: 373q PO: - f ~ ~ ~ ~ z - - -  
CERTIFIED CONCENTRATION: 1000 +- 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 ( 2 )  = &, 
n 

(n) = mean x, = individual results n ts CS, = The summat ion  o f  a l l  s ign i f i cant  
estimated errors. 

Classical Wet Assay: 1000 + 2 pglmL 
Method: Acidimetric Titration vs NlST SRM KHP 8 

Instrument Analysis: 1003 & 4 pglmL 

, - 
Method: Inductively Coupled Plasma Spectroscopy 

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

TRACE METALLIC IMPURITIES DETERMI D ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by IC lvzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removd of down to 0.3 &. 

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

ANALYZED DENSITY OF SOLUTION 

i - spectral interference n - not checked for 

(measured a t  22•‹C): 0.999 g/mL 

s - solution standard element 

(over) 

195 ~eh igh~venue  Suite 4 Lakewood, NJ 08701 Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 



ertificate o f  S3naLpeie 
CUSTOM-GRADE SOLUTION I 0 0 0  pg/mL Thorium in 3% HNO, (absl 

010521 
Catalog Number: CGTH 1-1 and CGTH 1-5 

Lot Number: T-THO1059 

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

Thorium Nitrate D A T E  
99.999% 
C01 L32 1 NOR13: --3&d/-- 

CERTIFIED CONCENTRATION: 1001 -1- 3 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) = Cx, 
n 

Uncertainty ( k ) = 2[(Cs ,)211/2 
(n)'l2 

(4 = mean tion of all significant 

Classical Wet Assay: 1001 2 3 pglmL 

at the 95% confidence 
interval. Both methods were compared and sho is a confirmation of the 
accuracy of this CRM. 

TRACE METAL Y ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trac -MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient 

0 Al <0.00090 - M Dy 0.006 r 0.00037 - 0 Te <0.031 
M Sb <0.000050 - - M Er <0.00050 - M Tb <0.000030 
0 As ~ 0 . 0 1 4  - - M Eu <0.00030 - M TI <0.00010 
M Ba 0.0050 - - M Gd 0.0054 - M Rb <0.00010 - s Th 
0 Be <0.00020 - - M Ga <0.00010 ! Hg - M Ru <0.00020 - M Tm <0.000040 
M Bi <0.000040 - - M Ge <0.00060 - M Mo <0.00020 - M Sm 0.0095 - M Sn <0.00050 
0 B <0.00060 - - M Au <0.00030 - M Nd 0.0026 - M Sc <0.0010 - 0 Ti <0.00092 
0 Cd <0.0045 - - M Hf <0.00020 - 0 Ni <0.0023 - M Se <0.010 - M W <0.0010 
0 Ca <0.030 - - M Ho 0.00022 - M Nb <0.000050 - 0 Si <0.0034 - M U 0.074 
M Ce <0.00050 - - 0 In <0.0020 - n 0s - M Ag <0.00020 - M V <0.00020 
M Cs <0.000030 - - M Ir <0.00050 - M Pd <0.00050 - 0 Na <0.00010 - M Yb <0.00010 
0 Cr <0.00080 - - 0 Fe <0.0011 i P - M Sr <0.000050 - M Y <0.0040 
M Co <0.00030 - - M La <0.000050 - M Pt <0.00020 - 0 S <0.072 - 0 Zn <0.00058 
M Cu <0.00060 - - M Pb <0.00030 - 0 K <0.0017 - M Ta <0.00070 - M Zr 0.0085 

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

ANALYZED DENSITY OF SOLUTION (measured at 22•‹C): 1.022 g/mL 
QA: KL R.V OSOBOZDN 

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



RADE SOLUTION 1000 pg/mL Uranium in 1 % HNO, (abs) 
Catalog Number: CGUI-1 and CGUI-5 018522 
Lot Number: T-U01056 ~ ~ i ' ~ ~ ? ~ j ~ : , b f l i : :  L-AESi/F~:(?IDi-~:I.-lErl LAES 

Starting Material: Uranium Oxynitrate* DATE REEE 3:VEI.) :: ---- 3L93_0-3 ,-,---.--, 
Starting Material Purity: 99.95% EATE EXFIF:IED:: -,,--,-- 3l~,\LamY 
Starting Material Lot No: E 1 4L40 I)A"I"E OPENED: --, U Q ~ ~ Q X - - - - - -  

CERTIFIED CONCENTRATION: 1001 k 1 pg/mL 
I NORG : --3_91% ---.- F' : - -E53-&tftf - .- 

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 ( a )  = & 
n 

(n) = mean x, = ~ndcvcdual results n = number of measurements ZS, = The sumrnatcon of all scgnificant estcrnated errors. 

Instrument Analysis: 1001 + 1 pglmL (Avg. 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs N E T  SRM 31 64. 

Calculated Value: 1000 pglmL 
Method: Calculated, based on starting material. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutcons tested for trace metalhc impurcties by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-F~lter IS 99.9985% effic~ent for the removal of particles down t o  0.3 pm. 

M Te <0.030 - 
M Tb <0.00030 - 
M TI <0.0010 - 
M Th <0.0010 - 
M Trn <0.00040 - 
M Sn 0.043 - 
M Ti 0.029 - 
M W <0.010 - 

U 
M V 0.00040 - 
M Yb <0.0010 - 
M Y 0.56 - 
M Zn 0.020 - 
M Zr 0.00060 - 

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

**NOTICE TO ICP-MS USERS: The 235U in  this standard is depleted. The certified abundances in Atom % are as follows: 

Natural IV's Certified 
Abundance Abundance 

l so to~e  Atom % Atom % 

Uranium 23811 99.3 99.8 _+ 0.1 

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 1.008 g/mL (over) QA:KSL R ~ V . O ~ Z ~ O ~ D N  

-- 

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 



Certificate o f  gnaLpeie  
010523 

CUSTOM-GRADE SOLUTION I 0 0 0  pg/mL Tungsten in 0.1 % HNO, (abs)/l% HF (abs) 
Catalog Number: CGW1-1, CGW1-2, and CGW1-5 This standard should not be prepared or stored in glass. 

Lot Number: T-WOI 078 

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

7(1a/sa ---.- 
Tungsten Metal 
99.999% 
E03K06 -- - - ;" i:: :. - -.-E3.!.?..3 ? - -- - 

CERTIFIED CONCENTRATION: 1003 k 4 pglmL 
The Certified Value is based upon the most precise method used to analyze this CUM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (x) = &, Uncertainty ( *) = 2 [ (Cs  .)21112 
n (n)li2 

(n) = mean x, = individual results 

Calculated Value: 1000 p g  
Method: Calculated, based on starting mat 

Instrument Analysis: 1003 * 4 pglmL (Avera 
Method: Inductively Coupled Plasma Spzctros 

TRACE METALLIC IMPURITIES 
Custom-Grade solutions tested for trace metallic impurities by ICP-M lyzed 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 0.030 - - M Dy <0.00060 - 0 Li <0.000030 - M Pr <0.000030 - M 
M Sb <0.000050 - - M Er <0.00050 - M Lu <0.000040 - M Re <0.020 - M 
M As <0.0010 - - M Eu <0.00030 g Mg 0.0010 - M Rh <0.0010 - M 
M Ba <0.0010 - - M Gd <0.00010 - M Mn <0.00040 - M Rb <0.00010 - M 
M Be <0.000050 - - M Ga <0.00010 i Hg - M Ru <0.00020 - M 
M Bi <0.000040 - - M Ge <0.00060 - M Mo <0.00020 - M Sm <0.00010 - M 
M B <0.0070 - - M Au <0.00030 - M Nd <0.00020 - M Sc <0.0040 - M 
M Cd <0.00030 - - M Hf 0.00037 - 0 Ni <0.10 - M Se <0.010 - s 
0 Ca 0.00086 - - M Ho <0.000050 - M Nb ~0.00080 - n Si - M 
M Ce <0.00050 - - M In <0.0010 - n 0s  - M Ag <0.00020 - M 
M Cs <0.000030 - - M Ir <0.00050 - M Pd <0.00050 - 0 Na 0.047 - M 
M Cr <0.00050 - i Fe i P - M Sr <0.000050 - M 
M Co <0.00030 - - M La <0.000050 - M Pt <0.00020 - n S - M 
M Cu <0.00060 - - M Pb <0.00030 - 0 K 0.028 - M Ta <0.010 - M 

of  a l l  s igni f icant  

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): 1.006 g/mL (over) 

Orders 800-669-6799 FAX (732) 901 -1 903 
Technical S u ~ ~ o r t :  800-569-6799 



Certificate o t Rnarprli-e 
ADE SOLUTION 1000 pg/mL Yttrium in 1.4% HNO, (abs) 

Catalog Number: CGY 1-1 and CGY 1-5 

Lot Number: T-YO 1086 

Start ing Material: 
Start ing Material  Purity: 
Start ing Material  Lo t  No: 

INORGANIC L A B S / R A D C H E M  LABS 
DA1-E RECE 1 VED: - - - , I ! L ~ & Q ~ ~ Q ~ ,  ------ 

Y2•‹3 DATE EXPIRED: JdC;?o-%----- 
99.999% .DATE  NED : ------ 0_511_a&=?~ ------ 
Y-0-5-9503201 INORG: Lt O h  3 PO: -552481 - 

CERTIFIED CONCENTRATION: 1004 + 3 pglmL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in  the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = &, Uncertainty ( rt) = 2 [ ( C s  .)21112 
n (n)li2 

(n) = mean x, = indwidual results n = number of measurements CS, = T h e  s u m m a t i o n  o f  a l l  s i g n i f i c a n t  
estimated errors. 

Classical W e t  Assay: 1004 +- 3 p g l m L  
Method: EDTA Titration vs NlST SRM 928 Lead Nitrat 

Instrument Analysis: 1004 +- 4 p g l m L  
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs 3 167a. 

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

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solut~ons 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 t o  0.3 p m  . 

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 .010 g/mL (over) 
QA: KL nev.osisozoti 

v Inorganic Ventures, lnc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 Quality Assurance Manager 

Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Su~oort: 800-569-6799 



dertif i c a t e  o f  gna-Lp$i$- 
C~S'fdhii-GRADE SOLUTION 1000 pg/rnL Zirconium in H,O tr. HF tr. HNO, 
Catalog Number: CGZRI -1 and CGZRI -5 010525 
This standard should not be prepared or stored in glass. 

I NURGAN I I: L-&+BS.,/R&+Df:1-/EM L.&,l3S 
L o t  Number :  T-QZR01062 

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

Zirconium Metal 
99.999% 
S P 4 8 l l A  

CERTIFIED CONCENTRATION: 1005 & 6 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) = Li Uncertainty ( + I  = 2[(& ,)21'/' 
(n)"' 

(n) = mean x, = individual results n = number of measurements CS, = The summat ion  of al l  s i g n i f ~ c a n t  
estimated errors. 

Instrument Analysis: 1005 +. 6 pglmL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 69 

Calculated Value: 1000 pglmL (For informational purposes) 
Method: Calculated based on starting material. 

TRACE METALLIC IMPURITIES DETERMiNED BY TCP-T41S 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 a t  22•‹C): 1.000 g/mL 
QA:KL RW IWIO~DN (over) 



Certificate o f  gna lpe ie '  

CUSTOM-GRADE SOLUTION 1000 pglmL Silver in 3.5% HNO, (abs) 
Catalog Number: CGAGl-1, CGAGl-2 and CGAG1-5 

Lot Number: T-AGO2013 

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

CERTIFIED CONCENTRATION: 996 + 3 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 (R) = Li 
n 

Uncertainty ( * ) 

(R) = mean x, = individual results n = number of measurements CS, = The summat ion  of al l  s igni f icant  
estimated errors. 

Classical Wet Assay: 998 -t 3 pg/mL 
Method: Volhard Titration vs NlST SRM 999a Potassium Chloride 

Instrument Analysis: 996 & 3 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 51 

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 pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-US 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 

ANALYZED DENSITY OF SOLUTION (measured at 2 2 0 ~ ) :  1.025 g/mL (over) 

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

s - solution standard element 



Certificate o f  a n a l p e i e  
CUS?'~;M-GRADE SOLUTION 1000 pg/rnL Arsenic in I 41% HNO, labs) 
Catalog Number: CGASI -1, CGASI -2 and CGASI -5 010527 

Lot Number: T-AS020 1 9 

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

Arsenic Metal 
99.999% 
2301 4 

DATE 

CERTIFIED CONCENTRATION: 1006 + 3 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 certrfied value and the uncertainty: 

Certified Value (n) = Cx, 
n 

Uncertainty ( 2 )  

(2) = mean xi = individual results n = number of measurements L S ,  = The summat ion  o f  a l l  s igni f icant  
estimated errors. 

Calculated Value: 1003 pglmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1006 -L 3 pglmL (Average of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3103a. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
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 

ANALYZED DENSITY OF SOLUTION 
QA:KSL RW ~ 4 1 2 0 2 ~ ~  

0 Li <0.000020 - - M Pr <0.00060 
M Lu <0.00080 - - 0 Re <0.010 
0 Mg <0.000030 - - M Rh <0.0020 
0 Mn <0.000030 - - M Rb <0.0020 
0 Hg <0.012 - - M Ru <0.0040 
M Mo <0.0040 - - M Sm <0.0020 
M Nd <0.0040 - - M Sc <0.020 
M Ni <0.016 - - M Se <0.016 
0 Nb <0.0020 - - 0 Si 0.0077 
n 0s - - M Ag <0.0040 
M Pd <0.010 - - 0 Na 0.00096 
0 P <0.0026 - - M Sr <0.0010 
M Pt <0.0040 - - 0 S <0.025 
0 K 0.00096 - - M Ta <0.014 

i - spectral interference n - not checked for 

(measured a t  22•‹C): 1.01 0 g/mL 

s - solution standard element 

(over) 

Quality Assurance Manager 

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



Certificate o f  BnaLpeie 
CUS'~"~M-GRADE SOLUTION I000 pgimL Lead in 0.35% HN03 labs1 
Catalog Number: CGPB1-1, CGPB1-2 and CGPB1-5 

010528 

Lot Number: T-PBOZ110 

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

Lead Nitrate 
99.995% 
22 1 50 

INORGANIC: LABS/EADCt-IEM LABS 
DATE EECE I VED: 1sla2Aa ----_-- 
DATE EXPIRED: _____u~Q!&&_O&---- 
DATE wENEU: ------ Q.h3&! 
I NCIEG: --37 35 PO: - ~ 5 a ~ _ ~ _ t , -  

CERTIFIED CONCENTRATION: 1004 .c 2 pglmL 
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 

(i7) = mean xi = individual results n = number of measurements XS, = The summat ion  o f  a l l  s ign i f i cant  
estimated errors. 

Classical Wet Assay: 1004 f 2 pglrnL 
Method: EDTA Titration vs  NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 995 & 8 pglrnL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 28. 

The independent samples t-test was used to determine if them is agreement between the a b o ~  essay methods at the 95% confidence interval. Both 
methods were compared and showed agreement within the stated uncertaintks. This wreement is a confirmscion of the accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
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 fim. 

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): 1.002 glmL 
QA:KSL w.osrmurs 

M Te c0.0030 - 
M Tb C0.000030 - 
M TI C0.0050 - 
M Th c0.00010 - 
M Tm ~0.000040 - 
M Sn c0.00050 - 
M Ti C0.0050 - 
M W c0.0010 - 
M U c0.00020 - 
M V c0.00020 - 
M Yb c0.00010 - 
M Y C0.0040 - 
M Zn c0.0020 - 
M Zr 0.00120 - 

s - solution standard element 

(over) 

v I ".V .  U 

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



Cer t i f i ca te  o f  BnaLpeie' 
RADE SOLUTION 1000 pg/mL Antimony in 0.7% HNO, (abs) / 3 

Catalog Number: CGSB1-1, CGSB1-2 and CGSB1-5 

Lot Number: T-SB02074 

Start ing Material: 
Starting Material Purity: 
Starting Material Lot  No: 

CERTIFIED CONCENTRATION: 1003 -e 2 pglmL 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and the 
uncertainty: 

Certified Value ( R )  = Cx, 
n 

Uncertainty ( *) 

(n) = mean x, = individual results n = number of measurements CS,  = T h e  s u m m a t i o n  o f  a l l  s ign i f i can t  
estimated errors. 

Calculated Value: 999 pglmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1003  + 2 pglmL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3102a. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-tirade 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 

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 1 .019 g/mL 

s - solution standard element 

(over) 

Expires: 

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 L .  



Certificate o f  anaLp$ie  

CUSTOM-GRADE SOLUTION I000 pg/mL Selenium in I .4% HNO, (abs) 010530 
Catalog Number: CGSE1-1, CGSEI -2 and CGSE1-5 

L o t  Number: T-SE0 1098 

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

INORGANIC LAES/RADCHEM LABS 

CERTIFIED CONCENTRATION: 996 + 4 pglmL 
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) = C, 
n 

Uncertainty ( f 1 = 21(Cs J2l1I2 
(n)'I2 

(n) = mean x, = individual results n = number of measurements ZS,  = The  summat ion  o f  a l l  s ign i f i cant  
estimated errors. 

Calculated Value: 1005 pglmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 996 4 4 pgimL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3149. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/rnL: 
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. 

0 Al <0.04 - - M Dy <0.0006 
M Sb <0.00005 - - M Er <0.0005 
M As 0.004 - - M Eu <0.0003 
M Ba <0.001 - - M Gd <0.0001 
M Be <0.00005 - - M Ga <0.0001 
M Bi <'0.00004 - - M Ge <0.0006 
M B <0.007 - - M Au <0.0003 
M Cd <0.0003 - - M Hf <0.0002 
0 Ca <0.01 - - M Ho <0.00005 
M Ce <0.0005 - - M In <0.0001 
M Cs <0.00003 - - M Ir <0.0005 
M Cr <0.0005 - - 0 Fe ~0.05 
M Co <0.0003 - - M La <0.00005 
M Cu 0.0035 - - M Pb c0.0003 

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

ANALYZED DENSITY OF SOLUTION 

QA:KSL RW o ~ r s o ~ m  

i - spectral interference n - not checked for 

(measured at 22•‹C): 1.009 g/mL 

s - solution standard element 

(over) 

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



. . . . 

Certificate of %alpei$ 
CUSTO-M-GRADE SOLUTION I000 p g i d  Thallium in 0.5% HNO, labs) 
Catalog Number: CGTLI -1, CGTL1-2 and CGTLI -5 010531 
Lot Number: T-TL01075 

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

DATE EXF31F?E!2: ---_Q~~Q\CH~~ ------ 
Thallium Nitrate 
99.999% 

SATE OIz'ENED: - O\ L L ~ L Q ~ _  ------ 

5 9 0 0  1 
1: NOI?Ei : .3Q92---FTl: -l5-&-JA ---, 

CERTIFIED CONCENTRATION: 997  -t- 1 pg/mL . . 

The ~ertified$;i/alue is based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (n) = Ci 
n 

Uncertainty ( * I  = 2[&i J211/2 
(n)'I2 

(2) = mean xi = individual results n = number of measurements ZS, = T h e  s u m m a t i o n  o f  a l l  s i g n i f i c a n t  
estimated errors. 

Calculated Value: 1000 pg lmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 997 + 1 p g l m L  (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3158.  

TRACE METALLiC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pgImL: 
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 gm. 

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

ANALYZED DENSITY OF SOLUTION (measured a t  22OC): 1.002 glmL 
QA:KL n . v o 3 1 u r m ~  

- 
< - r 

.Y - - 

195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 Qual~ty Assurance Manager 

Orders: 800-669-6799 FAX (732) 901-1903 .,- 
~&hnical Support: 800-569-6799 

s - solution standard element 

(over) 



Certif icate o f  BnaLps'is' 
RADE SOLUTION 1000 pglmL Boron in H,O 

Catalog Number: CGBI -1, CGBI -2 and CGBI -5 018532 

Lot   umber: T-BOZO38 

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

I N U R G A N I C :  L-RES,/F:rlDl::k.lEP L.AI3S 
DATE RECEIVED:: ---."-- 6-3113/-~3 .---,--.- 

H390, 
JMT'E ,EXP I F E D :  ,---.. _~~&,/aLam* "..--+--- 

99.999% DATE OPENED: -.Jo-W~31p? --- 
S - B 0 2 0 3 2  I NO133 :: - - ~ ~ ~ - - - -  I" (-J " -.E520&"--- 

CERTIFIED CONCENTRATION: 1 001  + 3 pglmL 
The Certified Value is the instrument analysis value. The following equations are used in  the calculation of the certified value and the 
uncertainty: 

Certified Value ( 3  = &, 
n 

Uncertainty ( + )  = 2 [ ( C s  ,)2]112 
(n)li2 

(R) = mean x, = individual results n = number of measurements XS, = T h e  s u m m a t i o n  o f  a l l  s tgn i f i can t  
estimated errors. 

Instrument Analysis: 1001 + 3 pg1mL 
Method: Inductively Coupled Plasma Spectroscopy 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
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% eftictent for the removal of particles down to  0.3 pm. 

0 Al <0.00090 - - M Dy <0.0060 - 0 Li <0.000024 - M Pr <0.00030 - M Te <0.030 
M Sb <0.00050 - - M Er <0.0050 - M Lu <0.00040 - M Re <0.0010 - M Tb <0.00030 
M As <0.010 - - M Eu <0.0030 - 0 Mg <0.000060 - M Rh <0.0010 - M TI <0.0010 
0 Ba <0.00010 - - M Gd <0.0010 - 0 M n  <0.000023 - M Rb <0.0010 - M Th <0.0010 
0 Be <0.00017 - - 0 Ga <0.0016 - 0 Hg <0.015 - M Ru <0.0020 - M Tm <0.00040 
M Bi <0.00040 - - M Ge <0.0060 - M Mo <0.0020 - M Sm <0.0010 - M Sn <0.0050 
s B - - M Au <0.0030 - M Nd <0.0020 - 0 Sc <0.000023 - M Ti <0.050 
M Cd <0.0030 - - M Hf <0.0020 - 0 Ni <0.0023 - 0 Se <0.0062 - M W <0.010 
0 Ca <0.000070 - - M Ho <0.00050 - M Nb <0.00050 - 0 Si 0.00067 - M U <0.0020 
0 Ce <0.0030 - - M In <0.010 - n 0 s  - M Ag <0.0020 - 0 V <0.00083 
M Cs <0.00030 - - M Ir <0.0050 - M Pd <0.0050 - 0 Na <0.00010 - M Yb <0.0010 
M Cr <0.0050 - - 0 Fe <0.0011 - 0 P <0.0025 - M Sr <0.00050 - M Y <0.040 
0 Co <0.0011 - - M La <0.00050 - M Pt <0.0020 - 0 S <0.10 - 0 Zn <0.00019 
M Cu <0.0060 - - M Pb <0.0030 - 0 K <0.0030 - 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 22•‹C): 0.999 g/mL 

(over) 

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

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



l ! i i  
! ; i {  

I h  

Certificate o f  gnalpeirr 
CUSTOM-GRADE SOLUTION 1000 pg/mL Molybdenum in H,O tr .  NH,OH 

; ; ! !  '., j ; i ! 

Catalog Number: CGMOI -1, CGMOI -2 and CGMO1-5 m.. i j j 2 l Y % S u (  6 .*, 
Lot Number: T-M001130 018533 - G E ~  

!-I k, !-! a 
W.CBU 1 

Starting Material: Ammonium Molybdenum Oxide 
z w x n  ! 
Q z U a  .. 

Starting Material Purity: 99.9943% s 2 u u ~  ! - r! c r l  - 
Starting Material Lot No: 21410 I+ . .++=  

Z Q . Z <  z 
++GUS!-! 

CERTIFIED CONCENTRATION: 997 -t- 3 pg/mL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in  the 
calculation of the certified value and the uncertainty: 

Certified Value (n) = Cx, Uncertainty ( + )  = 21(Cs J21"' 
n (n)'I2 

(n) = mean x, = individual results n = number of measurements CS, = T h e  s u m m a t ~ o n  o f  a l l  s i g n i f i c a n t  
estimated errors. 

Calculated Value: 1000 yg lmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 997 & 3 yglrnL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 34. 

rRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND tCP-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% eff~cient 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 

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

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 0.999 g/mL 
QA:KL RW 0 7 3 1 0 2 ~ ~  

s - solution standard element 

(over) 



C e r t i f i c a t e  o f  g n a l p 8 i 8  
RADE SOLUTION 1000 pg/mL Phosphorus in H,O 

Catalog Number: CGPI -1, CGPI -2 and CGPI -5 010534 - 

Lot Number :  T-PO1 1 1 8 

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

Phosphoric Acid 
99.999% 
J18804 

CERTIFIED CONCENTRATION: 1004 & 2 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (x) = Cx, Uncertainty ( * )  = 2 [ (Cs  ,)2]112 
n (n)"' 

(x) = mean x, = individual results n = number of measurements IS, = The summat ion  o f  al l  s igni f icant  
estimated errors. 

Classical Wet Assay: 1004 + 2 pglmL 
Method: Acidimetric Titration vs NIST SRM 84k KHP 

Instrument Analysis: 1000 & 3 pgImL 
Method: Inductively Coupled Plasma Spectroscopy 3139a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% conf~dence interval. 
Both methods were compared and showed agreement s. This agreeme& is a confirmat~on of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES D P-MS AND ICP-OES IN pglmL: 
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 

ANALYZED DENSITY OF SOLUTION 
QA:KL RDV IZZCOZDN 

i - spectral interference n - not checked for 

(measured at 22•‹C): 0.999 g/mL 

s - solution standard element 

(over) 

v Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 Quahty Assurance Manager 

Orders: 800-669-6799 FAX (732) 901 -1 903 
Techn~cal S u ~ ~ o r t :  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: ivsales@ivstandards.com website: www.ivstandards.com 

010535, 
cer t i f icate  of a n a l y s r s  

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 "Qua/@ 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 1000 pg/mL Silicon in HnO tr. HNO3 tr. HF 

Catalog Number: CGSI1-1, CGSI1-2, and CGSII-5 
Lot Number: W-S102082 
Starting Material: Si02 
Starting Material Purity (%): 99.996367 

Starting Material Lot No C05310C 
Matrix: H20 tr. HN03 tr. 

INORGANIC LABS/RADCHEM ~ ~ ~ ~ ' 9 9 - l d a  

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 & 5 pglmL 

Certified Density: 

The Certified Value is based upon th this CRM. The following equations are used in the 
calculation of the certified value and the uncertai 

Certified Value 0 = 
n 

n = nurtber of masurerrents 
Uncertainty It] = 21iwst31IR BS = The surrmation d all significant estirmted errors 

WR rrental masurerrent, 
d error reported on t he 

TRACEABILITY TO NlST AND VALU 
0 "Property of the result of a measurement or 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1000 f 5 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3150 Lot Number: 991 I08 

Assay Method #2 1001 pg/mL 
Gravimetric 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 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 Cop. 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.: 769543,217368/769543,217368/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, 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 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 

0 Al 0.02730 - 
M Sb < 0.00113 - 
M As < 0.02264 - 
M Ba < 0.02264 - 
0 Be < 0.00091 - 
M Bi < 0.00091 - 
0 B 0.02409 - 
M Cd < 0.00679 - 
0 Ca 0.00135 - 
M Ce < 0.01132 - 
M CS < 0.00068 - 
0 Cr < 0.00681 - 
M Co < 0.00679 - 
0 Cu < 0.00454 - 

M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

m. 

M Pr < 0.00068 - 
M Re < 0.00226 - 
M Rh < 0.00226 - 
M Rb < 0.00226 - 
M RU < 0.00453 - 
M Sm < 0.00226 - 
0 SC < 0.00091 - 
M Se < 0.01811 - 
s Si - 
M Ag < 0.00453 - 
0 Na 0.02008 - 
0 Sr < 0.00032 - 
0 S < 0.11342 - 
M Ta 0.00200 - 

n - Not Checked For 

M Te c 0.06791 - 
M Tb < 0.00068 - 
M TI < 0.00226 - 
M Th < 0.00226 - 
M Tm < 0.00091 - 
M Sn < 0.01132 - 
0 Ti 0.01325 - 
M W < 0.02264 - 
M U < 0.00453 / - 
0 V < 0.00408 - 
M Yb < 0.00226 - 
M Y < 0.09055 - 
M Zn < 0.04528 - 
M Zr < 0.01132 - 

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 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL (bl053g; 
Storage 8i Handing - Keeptightly sealedwen not in use. Store md use at ZU + 4-6. Do mt pipet from cortainer. Do n d  return 
portions removed fcr pipetting ID container. 
Mrmic W g h t ;  Valence; Cmdnat ian Nunber;  Chanical  om in Solutim - 28.0855; +4; 6; Si(OHUFXa 
Ch6nical CampatibiEty-Soluble in HCI, HF, H,PO. HSO, ard HNQ a s t k  Si(OHl,lFl.z-. Avoid neutral to basic media. 
Unstale at ppm levelswith metalsthatmld pull F. m y  0.e. Do n d  m i x M  Alkaline or Rare Earths, or high levels of transition 
elements unless they are fluorinated). Stablewith most inogwic wimswith a tendencyto hydrnly~e forming silicic acid (silldc 
acid is soluble up to -1 M3 ppm in h e r )  in all dilute acids e m f l  HF . 
StabiKy - 2-1 00 ppb levels - stability u n k n m  - (alcne or mimi with all other metals) asthe Si(OH)4FXa. 1,-10,000 ppm single 
element solutions as the S~(OH)$FX~chemically stale for yews in 2-5 % HNOs Ikaoe HF In a LDPE cmtalner. 
Si  Cohiring Sanples (Preparation and Sdaim) - Metal (Soluble in 1:l :I H A  I HF IHNOs); Odde - SO2, amorWic (Dissolve 
by heating in 1:1 :I H P  1 HF 1HNOa); OAde - tyartz (Fuse in PtnwithNalCO,); Geological Samples (Fuse in PtWh NaEOs 
f o l l w d  by HCI soldion ofthe fusmte); Organic Matrices cantaining silicdes and non wlatile silicon compourds (Dry ash at 
450-6: in P t Q d  dissolve by ynt ly tlyvming with 1 :1:1 H D  1 HF I H S Q  OT hse I ash with NalCOp m d  dissolve fuseate with HCI 1 
H A  3 Silicone Oils - dimethyl silicones depolymerizeto form wldile mmomer untsv\hm heated (Measure diredly in alcoholic 
KOH lxylene mixtuewhere sample is treded first Mhthe KOH 60.1 00 to "miip"the S iOSi  plymeric structure or dlgest 
4 h  cccncentrated H 2 S O ~ z O z  f o l l m d  by cooling w d  dissolution o f t k  dehydrated silicawith HF.) Note that the drred analms of 
silicme oils in an organic solvent \nil1 result in false high results dueto h i s  vapr praslre of volatile monomer units like 
hexamethylcycldrisiloxane. The KOH forms the Kz'Si(CH&O- s~ltvrhich is mt volatile at room temperatwe. 
M d c  S p e c t ~ p i c  Mormat im [IB-OES D.La aregiven as radidtadal uieru): 
Tech- d m  Estinated D.L. Order Interferences Nrdelned indicates severe a t d m s . )  
ICP-02s 251 .Ell nm 0.01 2 1 O.OU3 pghL 7 ion Ta, U, Ln, Th 
ICP-OES 212.412 nm 0.02 10.01 pghL  1 ion Hf, Os, Mo, Ta 
ICP-OES 288.1 58 nm 0.03 10.004 pghL I ion Ta, Ce, Cr, Cd, Th 
ICP-MS 28 amu 4000 - 8000 ppt n k  M' 'W,, 'aCW 

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 

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), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEM ). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing -Accredited A2LA Certificate Number 883.01 

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) (ICE30 ES) 

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

10CFR21 - 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 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. 
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: February 241 2003 

Expiration Date: 

3120G4 

12.0 NAMES AND SIGNATURES OF CE 

Certificate Prepared By: 

Certificate Approved By: 

Certifying Officer: 



6 e r t i f  i c a t e  o f  gnalps'i $ 

CUSTOM-GRADE SOLUTION 1000 pglmL Titanium in 1.4% HNO, (abs) tr. 
Catalog Number: CGTII -1, CGTI1-2 and CGTI 1-5 This standard should not be prepared or stored In  glass. 

Lot Number: T-TI02039 

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

INORGANIC LAESt'RAQCHEJY LABS 
DATE RECEIVED: 

Titanium Metal DATE E X ~  I FED : 
99.999% 
F29114 

I N O ~  : 

CERTIFIED CONCENTRATION: 101 0 t- 3 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) = &, Uncertainty ( r t )  = 21(Cs J21112 
n (n)'I2 

( 2 )  = mean x, = individual results urements ZS, = The  summat ion  o f  a l l  s ign i f i cant  
estimated errors. 

Calculated Value: 1002 pglmL 
Method: Calculated, based on starting materia 

instrument Analysis: 1010 f 3 pglmL (Average of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) v 

TRACE METALLIC IMPURITIES DETERM CP-MS AND ICP-OES IN ~ g / m L :  
Custom-Grade solutrons tested for trace metallrc impurrties by I Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of varticl 

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 .011 g/mL 
QA:KL RW osao2ot4 

(over) 

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

Quality Assurance Manager 



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 

010538 
er t i f i ca te  of a n a l y s i  

Inorganic Ventures I N 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 "Qualrty System Guidelines for the Production of Reference Materials, " m d  IS0 Guide 35-1989 
'Certification of Reference Materials - General and Statisical Principles. " 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Strontium in 0.1% (abs) H N a  

Catalog Number: CGSRI -1, CGSRI -2, and CGSRI -5 
Lot Number: T-SR01123 
Starting Material: SrC03 INOF;GAI\I I C  LABS/RAI>l~I-IEM L A B S % ~ *  a 
Starting Material Purity (%): 99.9951 DATE MECE I V E D :  ---- ~~~j3_(&!!,3 -3----- 

Starting Material Lot No 22593 UATE EXP 1RE:D :: ---- 07,&1[~% -.---- 
Matrix: DATE OPENED: ---,,-, QM-0_. ------ 

Oal% (abs) HN03 I NORG: --'~?fi --- Po : ,_~~po:,_Es_a,?LzO__,__~'?L~~ -,-- 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 k 2 vg/mL 

Certified Density: 1.000 g/mL (measured at 22" C) 
I 

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 Vale (x) = Cx, (2)  = mean 
n xl = individual m l t s  

n = n u d r  of measure 
Uncertainty (k) = 21& , ~ 1 ' / ~  ZS = The summation of all significant estimated errors. 

(n)In (Most comnon a~ the erras from instrumental measurement, 
weighing, dilution to volume, a d  the fixed error reported on the 

The independent samples t-test wa ove assay methods at the 95% 
confidence interval. Both methods uncertainties. This agreement is a 
confirmation of the accuracy of this 

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

This IV product is Traceable to NlST via 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 998 k 2 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 1002 & 8 pglmL 
ICP Assay NlST SRM 3153a Lot Number: 990906 



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 822l260017-98. 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. 

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.: 769543,217368/769543,2173681P14452,1762401P14452, 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. 8111258522,811/2557078, 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 ICPIMS AND ICP-OES IN vglrnL 
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. 

Q Ai < 0.00090 

M Sb < 0.00050 

As < 0.00500 

- Ba 0.04001 

O Be < 0.00009 

M Bi < 0.00040 

- O < 0.00060 

M Cd < 0.00300 

- 0 Ca 0.03600 

M Ce < 0.00500 

M Cs < 0.00030 

Cr < 0.00080 

M Co < 0.00300 

0 < 0.00140 

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

M Pr < 0.00030 

M Re < 0.00100 

Rh < 0.00600 

Rb 

Ru < 0.00300 

M Sm < 0.00100 

M Sc < 0.01000 

Se < 0.05000 

- O Si 0.00056 

!!4 Ag < 0.00200 

- 0 Na 0.00520 

s Sr - 
n S - 
M Ta < 0.00700 

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 

Q Te < 0.10000 

M Tb < 0.00030 

M TI < 0.00100 

M Th < 0.00100 

M Tm < 0.00040 

M < 0.00500 

- M Ti < 0.05001 

M W < 0.01000 
- \ 

M " < 0.00200 

- M V < 0.00200 

M Yb < 0.00100 

- O < 0.00004 

M Zn < 0.02000 

M Zr < 0.00500 

s - Solution Standard Element 

Storage &Handling - Keep tightly sealedwhen not in use Store and use at 29 * 4•‹C. Do not pipet from container. Do nct retum 
portions removed far pipetting b container. 
A t m i c  Wight; Vdence; Coordination Nunber; Chemical Form in Solution - 87.62; +2; 6; S(bO)a*2 
Chemicd Compatibility - Soluble in Ha, and H W .  Avoid HSO,, HFand neutral to basic media Stablewith most metals and 
inoganic an-ng insofbsle silicate, carbcnate, hydroxide, oxide, flwride, sulfate, oxalate, chromate, arsenate and tlngstate 
in neutral aaueous media. 
Stabilit -2-100p blevels stable for mnths in 1% HNO, I LDPEccntainer. 1-10,000 ppmsolutions cherrically stablefor years in 
1 - ~.~?!H\Kx 1 L&E ccntainer. 
Sr Contdning Sanples (Pleparation and Solution) -Metal (Best d isso lv~ in diluted HNQ ); Ores (Carbonate fusion in FY 
follcuved tr/ H a  dissolution); Oramic Matices (DN ash an3 dissolution in dlluB HCIL 
Atanic ~m3roscop ic  hf&&ion (ICP-OES D:LS areghren as v k ) :  
TechniauelUne Qukt lnberfelenceslunderlined indicates severe at concs.) 
ICPOES 407.771 nm 0.0004 10.00006 p@nL 1 ion U, Ce 
ICPOES 421.552 nm 0.0008 / 0.00004 pg'mL 1 ion Rb 
ICPOES 460.733 nm 0.071 0.003 p g l d  1 atom Ce 
KPMS 88 amu 1200ppt n/a M 72~~rno i 7 e y b + z  I~SL,+Z 1 7 6 ~ f + z  



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

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guary&d_tobe 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), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

ISOllEC 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) 
(SINAI-), 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 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf 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: October 31, 2002 

Expiration Date: 
0 1  !?DO4 



120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertificateBrepared .By: - Debbie Newman, QA Administrator 

Certificate  roved By: Katalin Le, QC Supervisor 

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 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 tk883.02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with /SO 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 1000 pglmL Tin in Hz0 tr HNOs tr HF 

Catalog Number: CGSNI-1, CGSNI-2, and CGSNI-5 
Lot Number: TSNOI 11 0 
Starting Material: #I. #2 SN SHOT 
Starting Material Purity (%): 99.9969 
Starting Material Lot No AAJM H12H17, A23F09 
Matrix: H20 tr HN03 tr HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1003 * 5 pg/mL 

Certified Density: 1.000 g/mL (measured at 22" C) 

The Certified Value is based upon the most precis RM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

artified Value (CJ = 
n 

Uncertainty (&I = 2itmtRin 8s = The sunmat ion d all significant estirrated errors 
(nSn (Most c o m n  are the w~~sfr~minstrunental measurerrent, 

weighing, dilution to vokare, and the fixed error reported on t he 
NIST SRM certificate of matjsis.) 

TRACEABILITY TO NlST AND VALUES METHODS 
0 "Property of the result of a measurement or the value of a standard whereby i t  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 e b r  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1003 f 5 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3161a Lot Number: 993107 

Assay Method #2 1000 gg/mL 
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 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 8W260017-98. 

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.: 769543,2173681769543,217368/P14452,1762401P14452,176240. 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. 811/258522,81112557078, 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 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 vm. 

M Cu < 0.01217 - - M Pb < 0.00609 - 0 K < 0.00200 - M Ta < 0.01420 - M Zr c 0.01014 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 
1 

I 

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



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 0.80541 

Starage & Handing - Keeptightly sealedwhen not in use. Store ard use at a0 + 4-6. Do mt pipet from mrtainer. Do n d  return 
pottions removed fix pipetting to container. 
Manic W g W  Valence; Cmrbn& im Nunber; Chmical Fonn in Solub'm - 118.710; +4; 4,5,6,7,4 Sn(OH),F,* 
Chmical CampaiibiCty- Soluble in HCI and dilute HF I HNOI. Awid neutral to basic media. Unstable at (3pm levelswith metals 
thatwurld pull F- m y .  4.e. Do mt mixaith Alkaline or Rare Eatths cr high levels of transition elements mlessthey are 
fluorinated.) Stable with most inorganic anicns provided it is in the chemical form ShJIIKI above. 
StabiTty- 2-1 00 ppb levels stable [alone or mixed with all other metalsthat are d comparable levels) as the Sn(0H)F:- far 1 year 
in I % HNOI I LDPE cortainer. 1-1 0,000 ppm single element solutions asthe Sn(OH)F:- chemically stable for years in 25% HNO, 
I trace HF in a LDPE container. 
Sn C d a m i  S m q d p  g r e p r a t i m  a@ Sol$m) - Metal (Solde in HF IHNO! or HCI); 0 J d ~  - SrrO (soluble in HCI), SnO, 
-wry reasta80 all m d s  ndudng HF(FmonwUl eqml patts of NaLOl m d  5. It Isthen sollllle m w t w  w d~lute aads as the 
thiostamate.); Plloys (Treat first 0.1 g aith 10 mL am. HSO. to boiling Lntil the alloy disintegrdes and nearly all of the sulfuric 
acid is welled. Then a id  100 mL 0, free w te r  and 50 mL of mnc HCI or transfer to a plastic mntainer and add 1 mL HF in 
either case wrming gertly to brim about soldion.] Organic Matrices(Volati1ity m d  precipitation of t k  insoluble stmnic oAde are 
problems. Consultation of the literatve should be made fa individual matrices I Sn compounds.) 
M d c  Spectrosmpic Mnrmatim [ICPOES D.Ls a r e g i m  as radialladal view): 
TeclmiaueRine E s l h m W  D.L Order lnderferences hnderlind indicates severe at dm.) 
ICP-OES 189.989 nm 0.03 1 0.M3 udmL 1 ion 
ICP-OES 242.949 nm 0.1 1 0.01 p g ' k ~  I atom W, Mo, Rh ,Ta, Co 
I C P-MS 1 20 amu 5 FPt nIa M' InTe, Ib Ru'CO, tbPd'CO 

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 (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), 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 ISOIIE~ 11025 - I999 "General Requirements 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 IOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

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



4 1.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf 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 / 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. 

Certification Date: December 17,'2002 
' "'- 

Expiration Date: - 
1C2004 

12.0 NAMES AND SIGN 

Certificate Prepared By: 

Certificate Approved By: 

Certifying Officer: 



C e r t i f i c a t e  of  gna lpe ' i e '  

CUSTOM-GRADE SOLUTION 
Catalog Number: CGBII -1 and CGBI1-5 

Lot Number: T-B101087 

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

Bismuth Metal 
99.999% 
L13D09 

010542 
Bismuth in 3.5% HNO, (abs) 

INORGANIC 

DATE 

CERTIFIED CONCENTRATION: 996 + 3 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 (n) = &i 

n 
Uncertainty ( f ) = 2 [ (Cs J2I1/' 

(n)li2 

(n) = mean x, = individual results n = number of measurements ZS, = The  summat ion  o f  a l l  s igni f icant  
estimated errors. 

Calculated Value: 1001 pglmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 996 f 3 pglmL (Average of 
- - Method: Inductively Coupled Plasma Spectroscopy 

\ 

TRACE METALLIC IMPURITIES DE CP-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 Li <0.0010 - - M Pr <0.000030 
M Lu <0.000040 - - M Re <0.00010 
M Mg <0.0030 - - M Rh <0.00010 

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

ANALYZED DENSITY OF SOLUTION 

i - spectral interference n - not checked for 

(measured at 22•‹C): 1.027 g/mL 

s - solution standard element 

(over) 

i 

Quality Assurance Manager 

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 

r t i f i  e of a 
Inorganic Ventures 1 N 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 certifcates and label(s), 
IS0 Guide 34-2000 "Qualrty System Guidelines for the Production of Reference Materialsl l' and IS0 Guide 35-1989 

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

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

Catalog Number: CGMG10-1 and CGMG10-5 
Lot Number: T-MG03006 
Starting Material: Mg metal 
Starting Material Purity (%): 99.9968 INORGANIC LABS/I?ADC:l-IEM LABS'PS. hf a 
Starting Material Lot No RML91191 

DATE RECEIVED:  -,-Qz,&&~--- -- 
Matrix: 

:,ATE EXPIF:ED: -.--- Qa,&"$mY ------- 
1.4% (abs) HNOa DATE UPENED: ,-,,, ~ B L o _ \ / 0 3  ----,_I- 

T I\IORG: IY;a.QY--.- -, Po : --f.fsa%L--_, 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9921 i 20 ug/mL 

Certified Density: 1.050 g/mL (measured at 22" C) 

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

Certified Vale (s;) = & (5) = ma 
n xl = individual results 

n = nurrtser of masuremnts 
Uncertainty (2) = 21&,Yl1'2 ZS = lhe surrmation d all significant estirmted errors 

(nYn (Most c o m n  are the erras from instrurrental measurerrent, 
weighing, dilution to volurre, a d  the fixed errcr reported on t he 
MST El34 certificate of anatysis.) 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST via 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 9998 f: 20 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 9921 & 20 pg/mL 
ICP Assay NlST SRM 3131a Lot Number: 99t 107 



4.2 'BALANCE CALIBRATION; A4 balanoes 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 Stan&r&ad F9r;tulo@~yfsTb ~ - P i i , S ~ r : T ~ i ~ # i d m & f f i T S ~ e 0 6 9 2 4 7 6  - Class 1 and 692476A - Class 2. 
The NlST test &ls 8*k%6017-98. CZfiawytical balanck calibrated every-4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annwlly by a NlST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98, 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NIST 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 NET Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, 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 ICPIMS AND ICP-OES IN uglmL 
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 

Be < 0.00017 

- M Bi < 0.00164 

- 0 B 0.00871 

- M Cd < 0.01228 

- 0 Ca 0.01070 

M Ce < 0.02046 

!k! Cs < 0.00123 

- 0 Cr 0.02315 

M Co < 0.01228 

- 0 c u  0.00672 

M - Checked by ICP-MS 

&! DY < 0.02455 

M Er < 0.02046 

M Eu < 0.01228 

fd Gd < 0.00409 

M Ga < 0.00409 

M Ge < 0.02455 

M Au < 0.01228 

- M Hf < 0.00818 

M Ho < 0.00205 

M In < 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 

M Lu < 0.00164 

S Mg 

M Mn < 0.01637 

Hg < 0.00900 

M Mo 0.00818 

M Nd < 0.00818 

- 0 Ni 0.01404 

M Nb < 0.00205 

!! 0 s  

- M Pd < 0.02046 

- 0 p < 0.01600 

- M Pt < 0.00818 

- 0 K < 0.05000 

i - Spectral Interference 

M Pr < 0.00123 

M Re < 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 < 0.00818 

- 0 Na 0.01817 

M Sr < 0.00205 

n s 

M Ta < 0.02864 

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 

!!!! Te < 0.12275 

- M Tb < 0.00123 

- M TI 0.00409 

- M Th < 0.00409 

E? Tm < 0.00164 

E? s n  < 0.02046 

- 0 Ti 0.10206 

- M W < 0.04092 

- M U < 0.00818 

M V < 0.00818 

- M Yb < 0.00409 

- M Y < 0.16367 

- 0 Zn 0.01892 

M Zr < 0.02046 

s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL Olio544 
Storage &Handing - Keeptightly sealedwhen not in use. Store md  use at a0 + 4-C. Do mt pipd from cortainer. Do nct return 
pottions remowd far pipetting to mntaimr. 
Wcrnk Wight; Valencq Cmrdnation W q  C h ' r h l  Form in Solution - 24.303 +2; 6 Mg(HzOXa 
charicd Compatibility- Soluble in HCI, HNO,, and HSO. a ~ i d  HF, KPO.ad neutral to basic media. St&le vrith most 
metals ard inorgmic anions farming insoluble silicates, cabontles, hyiroddes, oxides, m d  tUIgst&h?3 in IWlral ard slightly acidic 
media. 
Stabifty- 2-1 00 ppb lewls &able for months in 1% HNO, I LDPE catainer. 1-1 0,0(30 ppm solutions Chemically stable for years in 
1-1 0% HNOI I LDP E mrtainer. 
Mg C d a i n i w  Swr@es(Preparatbn a r d  Sduiian) - Metal (Bed dissolved in diluted HNO. ); Odde (Readily soluble in a b w  
compdible aqusous d d i c  solutions> Ores (Cahcnate fusion in PtD f o l lmd  by HCI dissolution] Organ~c Matr~ces (Sulfuric I 
peroxide digestion or nitric I sulfuric 1 perchlcric acid decomposition, or dry a67 ard dissolLtion in dilute HCI). 
WaTlic Spectmscopic hfamration (ICP-OES D.Ls aregiuen as radidlaxial ubv): 
TeclmisueRine Esbinated 0 .L Int&erence~ (Clrderiined indicates severe at c m s . )  
ICP-OES 279.553 nm 0.0002 10.00303 p g W  1 ion Th 
ICP-OES 280.270 nm 0.0003 10.00005pghL 1 ion U,V 
ICP-OES 285.213 nm 0.0CJ2 10.00033 pghL 1 &om U, Hf,Cr, Zr 
ICP-MS 24 amu 42ppt nla M' 'Li'DO, 'Ti " , 'Ca" 

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 ( ~ 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), 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) 
ISOIIE& ITO2bl - 1999 "General kequlrements 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 
AZLA 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) 

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

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

DATE RECX I VED : ---- ~V3u0.3- - - -- .- - - - 
DATE EXPIRED: ---_ Q ~ / O J J ~ ~ -  --"--- 
DATE CG'EhJED: ------Q~QlLB3-33-3-3333 I NOF ["' 

.: 2, : __!;3.QY ----- t='Q : --€-%L---- 



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 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 SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, QA Administrator 

d 
Certificate Approved By: 

&. &&PU&/ 
Katalin Le, QC Supervisor 

I(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: ivsaIes@ivstandards.com website: www.ivstandards.com 

r t i f icate  of a n a l l  o 
Inorganic Ventures I IV b b s  is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and label@), 
IS0 Guide 34-2000 "Qualdy 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 Sodium in 1.4% (abs) HNO3 

Catalog Number: CGNAI 0-1, CGNAI 0-2, and CGNAIO-5 
Lot Number: T-NA03006 
Starting Material: Na2C03 INORGANIC: LABS/RAT)I~:I-IEM LABS% 1 3 

Starting Material Purity (%): 99.999936 DATE F:ECEIVED: ____-- (37.\J!,oa - -.. - - - - - 
Starting Material Lot No 42095 DA-rE EXPIRED: ~ ~ ~ ~ ~ ~ " % j ~ ~ ? 1 . d d m Y Y Y Y y Y Y Y Y  
Matrix: DATE WENED : ------ _o!w~I/~.;i-- 

1.4% (abs) HN03 I NORG : --5=5 PO: - -E5a3(3 .---- 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,005 -?17 p g h L  

Certified Density: 

The Certified Value is based upon th this CRM. The following equations are used in the 
calculation of the certified value and 

Certified Valm 0 = 
n 

. n = nurrber of measurerrents 
Uncertainty (3 = 21iwslNfR RS = The sumnation d all significant estirrated errors 

(nIiR (Most c o m n  are t he wrorsfrom instrumntal measurerrent, 
weighing, dilution to volurre, a d  the fixed erra reported on t he 
NET SFavl certificate of aalysis.] 

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

TRACEABILITY TO NlST AND VAL EPENDENT METHODS 
O "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 6.1 0) 
0 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 #1 10,067 f 75 pg/mL 
ICP Assay NlST SRM 3152a Lot Number: 990907 

Assay Method #2 10,005 f 7 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 



4.2- ; @&AN~SALWBA7;1OM~ All balantes 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 fN1ST): The NIST Xm-ceabitity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test nurnhr is 8221260Q17-98. ~ijahalytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 

- annually bye 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.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No, is 2-QC-0Ol.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 1/258522,811/2557078, 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 yg1rnL 
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 < 0.00090 - 
M Sb < 0.00208 - 
M As < 0.04165 - 
M Ba < 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 

M Te < 0.12494 - 
M Tb < 0.00125 - 
M TI < 0.00417 - 
M Th < 0.00417 - 
M Tm < 0.00167 - 
M Sn < 0.02082 - 
0 Ti < 0.00070 - 
M W < 0.04165 - 
M U < 0.00833 - 
9 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 

Starage & HandCng - Keeptightly sealedv\hen not in use. Store md use at a0 + 4-42, Do mt pipet from mrtainer. Do nd return 
pottions removed fa pipetting to container. 
Cttcnic Wght; Valence; Coardnatian Nunber; Chemical Fonn in Solutian - 22.98977; +I; @); Nat(aq) largely ionic in natue 

(Coordination Number in parertheses is assumed, n d  certain.) 
C M c d  CamgatibiSty- Soluble in HCI, HNO,, HBO, and HF aqmus matrices. Stablewith all metals and inorganic anims. 
Stability- 2-1 00 ppb levels stable for months in 1% HNOo I LDPE ccntainer. 1 -10,OM ppm solutions chemically stable for years in 
15% HNO. i LDPE container. 
Na Co*aniy S-ss P ation and Sdubim) - Metal D isa les  wry rapidly in neta O m  (Lithium carbonate fusim in 
graphite umi 1s t o \ & $ ~ ~ l  dimlution - b lak levels of 6 in IRt-ium cabmate ctiticalj btganic ~atrices ( ~ u l f u k  ipern.de 
digestion or nitriclsulfuri@erchlonc acid decomposition). 
M-c Spectraampic -1rn (ICP-OES D.Ls eregiuen as ddlarrial uiwu): 
TechniaueRine E - O.L. Order T~J@= Intmfemnces (unckrl in indicates severe at &n=s.) 
ICP-OES 589.585 nm O z m 9  pglnL T dom 2"' order radiation from R.E .s m some optical designs 
ICP-OES 588.955 nm 0.03 1 0.006 pghL 1 $om 2"' order radiation from R .E .s m some optical designs 
ICP-OES 330.237 nm 2.0 ! 0.03 pghL I $om Pd. Zn 
ICP-MS 23 amu 310 P@ nla M' Titz, Y a o z  



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

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

10.0 QUALITY STANDARD DOCUMENTATION Qi0546 
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 (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), Swjtzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requ~rements for the Competence of Testmg and Cal~bratlon" 
- 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 

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 / 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. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, LlMS Administrator 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



RADE SOLUTION 1000 pg/mL Lithium in 0.1 % HNO, (abs) 016547 - - - - -  
Catalog Number: CGLI I  -1, CGLI I  - 2  and  CGLI 1-5 

Lot Number: W-L102066 

Start ing Material: 
Start ing Material  Purity: 
Start ing Material  Lo t  No: 

I NClRGkN I C  LABS/RADCHEM LABS 
D A T E  RECEIVED: ---- W ~ Q L  ,----.- 

Li2C03 DATE E X P I R E D :  -- ~ ~ I _ O J L Z G Q ~  ------ 
99.999% DATE UF'ENED : ---,-- Q&(aaga --- 
1 0 5 3  I NORG : --&1.y% ----- HI : _-E55X3~Q---- 

CERTIFIED CONCENTRATION: 998 +- 2 pglmL 
The Certified Value is based upon the most precise method used t o  analyze this CUM. The following equations are used in  the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = &, Uncertainty ( * = ~ [ ( C S  ,)21112 
n (n)'I2 

(R) = mean x, = individual results n = number of measurements I S ,  = T h e  s u m m a t i o n  o f  a l l  s ign i f i can t  
estimated errors. 

Classical Wet  Assay: 998 + 2 pglmL 
Method: Grav~metric as the Sulfate vs NlST weights #822/254143-94. 

Instrument Analysis: 1000 + 4 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SUM 3129a. 

The independent samples t-test was used to  determine if there is agreement between the above assay methods at the 95% conf~dence 
interval Both methods were compared and showed agreement within the stated i~ncertainties. This agreement is a confirmatior? of the 
accuracy of t h ~ s  CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
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 t o  0.3 pm. 

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

ANALYZED DENSITY OF SOLUTION 
QA:KL R~V.OZZ~OJON 

i - spectral interference n - not checked for 

(measured at 22'C): 1.004 g/mL 

s - solution standard element 

(over) 

v Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 Qual~ty Assurance Manag~r 

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



CUSTOM-GRADE SOLUTION 1000 pglmL Zinc in I .4% HNO, (abs) 
Catalog Number: CGZNI -1, CGZNI -2, and CGZNI -5 

Lot Number: T-ZN02015 

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

GATE RECEIVED : .---.j~/-~~/~aaaaaaaaaaaaa 
Zinc Metal DATE EXPIRED: ----- !J,'_orla~~ ------ 
99.999% 
J17L26 DATE OPENED :: ------a- K&Q& 2 

INORG: --374\ PO : --E_5-*5I ---. 

CERTIFIED CONCENTRATION: 1007 & 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 = Li 
n 

(n) = mean x, = individual results ts Z S ,  = The summat ion  o f  al l  s igni f icant  
estimated errors. 

Classical Wet Assay: 1007 * 2 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate 

Instrument Analysis: 1006 * 4 pglmL 
Method: Inductively Coupled Plasma Spectrosco 

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

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

Al <0.0020 - M Dy ~ 0 . 0 2 5  - 0 Li 0.0000050 - M Pr <0.0013 
Sb <0.0021 - M Er <0.021 - M Lu <0.0017 - M Re <0.0041 
As <0.041 - M Eu <0.013 Q Mg 0.00011 - M Rh <0.0041 
Ba <0.041 - M Gd <0.0041 - M Mn <0.017 - M Rb <0.0041 
Be <0.0021 - M Ga <0.0041 - 0 Hg <0.010 - M Ru <0.0082 
Bi <0.0017 - M Ge <0.025 - M Mo <0.0082 - M Sm <0.0041 
B 0.00015 - M Au <0.013 - M Nd <0.0082 - M Sc <0.041 
Cd <0.013 - M Hf <0.0082 - 0 Ni 0.000085 - M Se <0.033 
Ca 0.00022 - M Ho <0.0021 - M Nb <0.0021 - 0 Si <0.0040 
Ce <0.021 - M In <0.041 - n 0s  - M Ag ~ 0 . 0 0 8 2  
Cs <0.0013 - M Ir <0.021 - M Pd <0.021 - 0 Na 0.00055 
Cr <0.0010 - 0 Fe 0.000045 - 0 P <0.0030 - M Sr <0.0021 
Co <0.013 - M La <0.0021 - M Pt <0.0082 - 0 S <0.020 
Cu <0.00050 - M Pb <0.013 - 0 K 0.00018 - M Ta <0.029 

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

. ANALYZED DENSITY OF SOLUTION (measured at 2 1 0 ~ ) :  1 .011 g/mL 

s - solution standard element 

Quality Assurance Manag 

Orders: 800-669-6799 FAX (732) 901-1903 
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 ica te  of analysis 
1.0 Inorganic Ventures 1 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 Principle " 

t.l05%9 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Bismuth in 3.5% (abs) HN03 

Catalog Number: CGBII-1 and CGBII-5 

Lot Number: W-BIOI 089 
Starting Material: Bi needles 
Starting Material Purity (%): 99.999090 INORGAN 11:: I..AEiS/EADC:HEPl 1 /+BS %'). a 
Starting Material Lot No G25L1 6 DATE RECEIVED: ---- o-U_;Z\~Q~~ -------- 
Matrix: DATE EXPIRED: ----- Q8/.WhacK,,Y ,Y,Y,Y,Y,Y- 3'5% (abs) HN03 DATE OPENED: 

0 b!.!.~hL ------- 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

I NORG : - _r_+&::::FQ : - ~ - 5 3 3 ~  

Certified Concentration: 1002 * 4 pg/mL 

Certified Density: 1.026 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 (Ql = a 
n 

(Q= m m  
xl = indirridual results 
n = nulrber of masuremnts 
El$ = The surrmation d all significant stirrated errors 
(Most c o m n  are the errasfrom instrurrental mawrerrent, 
weighing, dilution to volurre, md the fixed errcr reported on t he 
NlST SWU1 cettif icate of mavsis.) 

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) 
0 This IV 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  1002 f 4 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3106 Lot Number: 991212 

Assay Method #2 1002 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 





7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 018550- 

Stcrage & Handling - Keeptightly sealedrnhen not in use. Store m d  use at a0 f 4-6. Do rot pipet from cortainer. Do nd 
return portions removed for pipettingto cortainer. 
Attmic Wight; Valence; Cmrdnation Nunber; Chmical Form in SoLrtion - 208.9804; +q 6 ;Bi(0)@-l,O)" 
C W c a l  CuqAib iSty -  Stablein HCI, HNO,, HSO. andHF.Ckrad basicmedia fnrminginsoluble hydrcodde. Stable v~Ah mod 
metals a d  inogmic anions in acidic media. Many saltsthd are insobble in w&er are soluble in HCI, HNO, and HF. Them ajor 
problem with BiJ' is itstenckncy to hydrolyze at hi@er mncertrdions cr in dilute acid. Nitric add solutions shuld be 5% to hold 
the Bi in solutim in the 1 OOto 10000 pghL mncertrdion ran* 
Stabitty- 2-1 00 ppb levels stdle for months in 1 % HNO, ILDPE ccntainer. 1-1 0,MO ppm solutions dxmically stable for years in 
5 - 7% HNO, 1 LDPE cortainer. 
B i  Cantainik Sarrples (Preparation and Soldioril -Metal (sollble in HNO, ); O ~ d e s  ( Sollble in HNO, ) Nays ( D~ssolve in 
cmc. 4:l HCI MNO,. Heating may be required.) Organic based (cty ash Et 450-S and dissolve a h  in HNO, cr acid digestion nith 
cmc. h d  sulfuric add adding hvdroaen peroxide droPNise and carefulv urtil dear.) 
Attmic S p e d m p i c  hfidm;ati& (ICP-OES D.L; aregiuen as rediallaial uiarv): 
Techni ueRine E B t M  D.L. Order Inhfemnczs &mckrlined indicates severe a thncs . )  
I CP-0:s 223.061 nm 0.04 1 0.005 uahL 7 atom Th. Ir. T i  Cu 
ICP-OES 306.772 nm 0.08 I0.01 &&L I atom T~;.u',z~,H~, ~e 
ICP-OES 222.825 nm 0.1 10132 @nL I atom U, Hf, Ce, 0 s  
ICP-MS 209 amu 2 Ppt rda M' ' W S O  

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), 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) 
ISOllEC 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 

lOCFR21 - 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 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: 287 2003 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

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: ivsaiesQivstandards.com website: www.ivstandards.com 

cer t i f i ca te  f 
Inorganic Ventures I N 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 "Qualrty System Guidelines for the Production of Reference Materials," and IS0 Guide 35-1989 
"Certification of Reference Materials - General and Statisical Principles." 

018551 

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

Catalog Number: I NQRGAN I c L-ABS/RAL)C:HEM LABS %.lo4a 
Lot Number: 

CGW1-l and DATE RECEIVED: -_-- ~ s ( ; 1 . \ L g ~  ------- 
W-WO1080 DATE EXPIRED: .,-.---.- Q~/!LLwY- 

Starting Material: W Powder DATE OPENED: -- oW'J 103 ---- 
Starting Material Purity (%): 99.990703 INORG: --%a3 : ,,€5-a'ZLk> ---- 
Starting Material Lot No 21418,C31H46,D02J21 ,E03K06,DI 1 F29 
Matrix: 1% (abs) HNOdl% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: I001 + 2 pg/mL 

Certified Density: 1.006 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 Vale (41 = fJg= ma 
n x, = indhridual results 

n = nulrt3er of masurerrents 
Uncertainty (k) = 21C~s ,R '~  8s = The sunmat ion d all significant estirrated errors 

@IiR (Most c o m n  are the errorsfrom instrurrental mmrerrent, 
weighing, dilution to volurre, a d  the fixed errcr reported on t he 
NlST SFmn certificate of aalysis.) 

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) 
0 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 1001 f 2 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3163 Lot Number: 990209 

Assay Method #2 1000 pglmL 
Gravimetric NlST SRM Lot Number: See ~ e c .  4.2 



4.2 @4l&NCE CALIBRATIPN - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporatton's master werghts and are traceable to the Nattonal 

.A . . . , - . t n t i i dS tandards  and Techndggy_(NFT). The NET 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. 

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.: 769543,2173681769543,2173681P14452, 176240lP14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NET test report Nos. 811/258522,81112557078, 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 pm. 

0 Al 0.01792 - 
M Sb < 0.00050 - 
M As c 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 c 0.00030 - 
M Cr c 0.00496 - 
M CO < 0.00297 - 
M Cu c 0.00595 - 

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

M Pr < 0.00030 - 
1 Re 

M Rh < 0.00099 - 
M Rb < 0.00099 - 
M RU < 0.00198 - 
M Sm < 0.00099 - 
0 Sc c 0.00036 - 
M Se c 0.00793 - 
0 Si c 0.01354 - 
M Ag < 0.00198 - 
0 Na 0.04778 - 
M Sr < 0.00050 - 
n S - 
0 Ta < 0.39820 - 

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 

M Te < 0.02974 - 
M Tb < 0.00030 - 
M TI < 0.00099 - 
M Th c 0.00099 - 
M Tm < 0.00040 - 
M Sn < 0.00496 - 
M Ti 0.00198 - 
S W  - 
M U < 0.00198 - 
M V c 0.00198 - 
M Yb < 0.00099 - 
M Y < 0.03965 - 
M Zn c 0.01983 - 
M Zr 0.00079 - 

s - Solution Standard Element 

For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



010552 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stage  8 Handlng - Keeptightly sealedvrhen not in use. Store md  use at 2 4-6:. Do mt pip& from cortainer. Do nd  return 
portions removed fcr pipetting to mntaimr. 
Mrmic W g W ,  Valence; Cmrdnatim Nunber; Ckmical Form in Salutiun - 183.83 +6; 6,7,8,4 WOFLTchemical form as 
received) 
Chenical OqmtibiRy-W is very readily hyrkolyzed requiring 0.1 to 1% HF solltions for stable acidic solutions. The WOFSd is 
solLble in %levels of HCI m d  HNOI pravided it is in the WOFp fwm . Stakle at ppm levelswith some metals prodded it is 
flujrirarted. Do n d  mixwith Alkalineor Rare Earths. Is best to be mixed only with other fluwinded metals (Ti, Zr, Hf, Nb, Ta, Mo, 
Si, Sn, Ge). Look for yellowWO, precipitde if mixedwith dhertransition elemerts d higkr  levels indicating instability. The yellm 
AO1 nil1 fcrm wer a period of weeks even in trace HF, therefore, HF levels of W multi- element blends shculd be - I %. 
StabiHy- 2-1 00 ppb levels stable (Alone cr mixed mith all other metalsthd are at comparable levels) a s t k  WOFL3 for months in 
1 % HNOI I LDPE mntainer. 1-1 0,000 ppm single element solutions asthe WOF," chemically stable for years in 1 % HF in an 
LDPE mntaimr. 
W Cantainmg Samples (Preparation and Sdutim) - Metal (Solukie in HF I HNOI); ~ d e  (Soluble in HF or NH.OH) ; Organic 
Matrims (Dry ash at 450 %? in Ptb ard dissolve oddewith HF). 
Mimic S p e c t m p i c  Mormatim (ICPOES D.Ls aregiuen as radialianial uieuv): 
TecM ueRine E - D.L Order lnderferences finderlined indicates severe at &ms.) 
ICP-O& 207.91 1 nm 0=1 ughL  7 ion Ru,ln 
ICP-OES 224.875 nm 0.05 1 0 . m ~  uclhn~ 1 ion Co. Rh. @a . - 
ICP-OES 209.475 nm 0.05 I 0.005 L&IL 1 ion MO 
ICP-MS 182 amu 5 p p  nIa M' tYEr'bO 

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 (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), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

10.2 e o 1 1 d  17025 - 1999 "General Requ~rements 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), 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 



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 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: February 1092003 

Expiration Date: - - 
1 E ?  G94 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor w a  &- 

Certifying Officer: Paul Gaines, Chemist. Senior Technical Director 
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Pipette Calibrations 



SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 
n / 

.(\I\ h/ .,, (Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 

3' "SwRI - Div. 01, Inorganic Labs1 Fixed Volume Pipette Spreadsheet b K 

FRM-246 (Rev 11Mar 03) 

FRM-243-a (Rev 3IMar 03) 



BooWPage , C3 012 
SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 

Balance #: hb Thermometer #: G - 0 5 3  diH2O Temperature ('C): 010554 

Review Date: Ol?r - \\-o3 
FRM-243b (Rev 3IMar 03) 



BookIPage: $3 (313 OiO55S 

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

~/'i,& 
SwRl - Div. 01, lnorganic Labs' Fixed Vo 

FRM-246 (Rev ?/Mar 03) 

FRM-243-a (Rev YMar 03) 



SwRl -.Div. O l  , -1norgafih =Liibs'iFixed Volume Pipette Verification Log 

Balance #: zk Thermometer #: 601 1 diH2O Temperature (OC):  2 1 0 10 5 5 6 
I Eppendorf # 1 True Value (pL) I 1st Reading (g) I 2nd Reading (g) 1 3rd Reading (g) / 

Date: 08/15/03 
FRM-243b (Rev 3IMar 03) 

Lab30 
TMAl 
TMA2 
TMA3 

1000 
1000 
1000 
1000 

/. 003q 
/ r  01 /2- 

/, 004% 
/, 0076 
/, 0209 

A 01% 
/, wd 
/Ji77 

/,OO% I / ,  O/& / I  



' 03  033 Booklpage: 

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

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

' 
SwRl - D i v .  01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

Eppendorf # 1 True Value (pL) I 1st Reading (g) 2nd Reading (g) 1 3rd Reading (g) Avg Wt (g) % of True Vallle 

1 20 1 0.0204 0.0201 1 0.0202 0.020 101.17 

FRM-247a (Rev 2lMar 03) 

ADJZOO-E 

ADJZOO-G 

FRM-244 (Rev 2lSept 02) 

100 
200 

20 

100 
200 

0.0997 
0.1990 

0.0204 

0.0999 
0.1986 

0.0996 
0.1990 

0.0200 
0.0999 
0.1998 

0.0993 
0.1995 

0.0202 
0.0996 
0.1987 

0.099 
0.199 

0.020 

0.100 
0.199 

99.30 
99.58 

101.00 

99.80 
99.52 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: k Thermometer #: k0 ( 1  diH20 Temperature (' C) 2 1  (9 5 5 8 

Analyst: Date: 7 -94 -03 
Date: X / I  /83 

FRM-244 (a) (Rev 3IMar 03) 



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

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

010559 

Verification Spreadsheet 

, FRM-247a (Rev 2lMar 03) 

FRM-244 (Rev 2ISept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
- - 8.1.0 5 6 0 

Balance#: 3$ Thermometer #. - b o l l  diH20 Temperature (" C) 2 I 

Date: q%3 

FRM-244 (a) (Rev YMar 03) 



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

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

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 018561 

FRM-247a (Rev 2lMar 03) 

FRM-244 (Rev 2lSept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 34 Thermometer #: @ 1 I '10562 
diHZO Temperature (' C) 2J() 

Analyst: $Q-d& Date: g15W3 
Date: 8 / 27 /fi 

FRM-244 (a) (Rev YMar 03) 



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

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

SwRl - D i v .  01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

fJ FRM-247b (Rev IlSept 02) 

FRM-244 (Rev 2lSept 02) 

Avg Wt (g) 
0.101 
0.497 
1.004 

0.100 

0.498 
1 .004 

0.100 

3rd Reading (gj 

0.1014 
0.4973 
0.9994 

0.1013 
0.4981 
1.0044 

0.1010 

% of True Value 
101.47 
99.35 
100.44 

100.43 

99.57 
100.35 

99.50 

2nd Reading (g) 

0.1019 
0.4963 
1.0042 

0.1005 

0.4980 
1.0038 

0.0980 

1st Reading (g) 
0.1011 
0.4967 
1.0096 

0.0995 

0.4974 
1.0024 

0.0995 

Eppendorf # True Value (pL) 
100 

ADJ1000-C 500 

ADJI 000-D 

1000 

100 

500 
1000 

100 



SwRl Div. 01 - inorganic Laboratory Adjustable Pipme Verification Log 0 10 564 
Balance #: /6 Thermometer #: G"O // diHZO Temperature (' C) 2 1  

Date: 7- iq"  o> 
Date: , 1 !03 

FRM-244 (b) (Rev 2lSept 02) 



doowpage: I 03 087 
SwRi - Div. 0.1, lnorganic Labs' Adjustable Volume Pipette Verification Log 

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

/ / 010565 

I \ 

SwRl - Div. 01, Inorganic ~abloratory Adjustable Pipette Verification Spreadsheet 

FRM-244 (Rev 2/Sept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0105i;6 
Balance #: 54 Thermometer #: Go1 \ diH20 Temperature (' C) a/ 

FRM-244 (b) (Rev 2lSept 02) 



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

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

83.0567 

01, lnorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-244 (Rev 2lSept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3 Thermometer #: 6~ 11 diH2O Temperature (' C )  a 0 10 

Q$J+hJa Analyst: Date: g- 14-03 
Date: 

FRM-244 (b) (Rev 2ISept 02) 



SwRI - Div. 01, lnorganic Labs' Adjustable Volume Pipette Verification Log [\wr7 @pace provided h lnorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 

018569 
SwRl - Div. 01, lnorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2lSept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 016570 

Balance #: [n Thermometer #: 6-0 I I diH20 Temperature (" C )  =% 

Date: 

Date: 

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



iv. 01, lnorganic Labs' Adjustable Volume Pipette Verification Log 

ic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 

r .. I 01857i 
i /03 

Pipette Verification Spreadsheet 

FRM-247c (Rev 2lMar 03) 

FRM-244 (Rev 2ISept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0105 72 

Balance #: -34 mermometer #: 6 0 I I diH20 Temperature (" C) a I 

Date: 

Date: 08/1~;/03 

FRM-244 (c) (Rev YMar 03) 



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

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

018573 

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

FRM-247c (Rev 2lMar 03) 

FRM-244 (Rev 2lSept 02) 



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

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3 Thermometer #: GO / /  diH2O Temperature (O C )  3b 

Date: Z-/?-O 3 
Reviewed b Date: 6/27/6a 

v 
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Balance Calibrations 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

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

FRM-112 (Rev 11Dec 99) 



DUULIIW~SL nescdrcu ~ S L I L U L ~ :  

Division 01 
BALANCE VERIFICATION LOG 

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
If balance is still out of limits, place a "DO NOT USE" sign on it and call (~5896) for service. 

BALANCE # 
16 

Date 

FRM-112 (Rev l/Dec 99) 

LAB #: 
28 

Std Wt (g) 

SERIAL #: 
P37987 

Recorded Wt (g) 

TOLERANCE: 
f 0.0005 

Operator 

COMMENTS: 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Ifbalance is still out of limits, place a "DO NOT USE" sign on it and call ( ~ 5 8 9 6 )  for service. 

Page # 3 

FRM-112 (Rev 11Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Page # 2 3 -  

FRM- 1 12 (Rev 1Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Page # 2 4 -  

FRM- 1 12 (Rev l/Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Page # 2 5  

FRM-112 (Rev 1Dec  99) 



4 Division 01 
3C, 
a BALANCE VERIFICATION LOG 
zj 
4 
0 

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

FRM-112 (Rev l/Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

BALANCE # LAB #: SERIAL #: TOLERANCE: COMMENTS: 
34 28 1116031935 f 0.0005 

Ifbalance is still out of limits, place a "DO NOT USE" sign on it and call ( ~ 5 8 9 6 )  for service. 

Page # 5 

FRM-112 (Rev l/Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Page # 6 

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



D.I. WATER SYSTEM NOTEBOOK 
METALS LAB # 0 1  026  

SOUTHWEST RESEARCH INSTITUT&,,, 

doj~RM- 1 96 (Rev OlAprOl ) 



D.I. WATER SYSTEM NOTEBOOK 
METALS LAB # 

01 027 

SOUTHWEST RESEARCH INSTITUTE 

FRM- 196 (Rev OIApr 0 1) 
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