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NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.141 
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FINAL REPORT 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimony 
Arsenic 
Barium 
Bervllium 

SAMPLE ANALYSIS DATA SHEET 010002 

Sample Reporting 
Result ( m a )  Limit (mg/L) 

c0.05 0.05 
c0.02 0.02 
c0.005 0.005 
0.297 0.005 

C0.005 0.005 

Sample ID 
I CNWRA 1 I 

Lead 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Palladium 
Phosphorus 
Potassium 
S el eni um 
Silicon 
Silver 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243222 

c0.005 0.005 
co.0 1 0.01 
0.098 0.05 

c0.005 0.005 
<0.01 0.0 1 
0.059 0.0 1 

c0.005 0.005 
c0.02 0.02 
0.4 14 0.2 

c0.015 0.01 5 
0.274 0.05 

c0.005 0.005 

Client: Division 20 

Date Received: 04/ 14/04 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

St r  on ti um 
Sulfur 

0.2 12 0.005 
24.9 0.05 

Bismuth co.01 
Boron 
Cadmium <0.005 0.005 
Calcium 

Thallium 
Thorium 
Tin 
Titanium 
rungsten 
Uranium 
Vanadium 

Chromium cO.0 15 0.015 

c0.02 0.02 
CO.0 1 5 0.015 
co.01 0.01 
c0.005 0.005 
co.0 1 0.0 1 
<om 1 0.1 

C0.005 0.005 

Lanthanum I c0.005 I 0.005 

Sodium I 3.64 I 0.2 

Yttrium I <0.005 I 0.005 
Zinc I 0.1 12 I 0.005 
Zirconium I c0.005 I 0.005 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Analysis 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylli um 

010003,, 

Sample Reporting 
Result ( m a )  Limit (ma) 

c0.05 0.05 
c0.02 0.02 
c0.005 0.005 
0.007 0.005 

c0.005 0.005 

Sample ID 
I c m  10 1 

Chromium 
Cobalt 
Copper 
Iron 
Lan than um 
Lead 
Lithium 
Magnesium 
Manganese 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243223 

cO.0 1 5 0.015 
<0.005 0.005 
c0.005 0.005 
<o. 1 0.1 

<0.005 0.005 
C0.005 0.005 
0.035 0.0 1 
2.78 0.05 

0.025 0.005 
Molybdenum 
Nickel 

Bismuth <o.o 1 
Boron 0.138 
Cadmium c0.005 0.005 
Calcium 

<0.0 1 0.0 1 
<o.o 1 0.01 

PAGE 2 O F  17 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 20.06002.01 .141 

SRR: 25770 

TO: 040415-2 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010004 

Analysis 
A 1 umin um 

Sample ID 
I CNWRA 11 I 

Sample Reporting 
Result (mg/L) Limit (m@) 

c0.05 0.05 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243224 

Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 

~~ ~~ 

c0.02 0.02 
c0.005 0.005 
c0.005 0.005 
c0.005 0.005 
<0.01 0.0 1 
c0.05 0.05 
c0.005 0.005 

1 Nickel co.0 1 0.01 

1 Phosphorus c0.02 0.02 
Pal 1 adi um c0.005 0.005 

Potassium c0.2 0.2 
Selenium cO.0 1 5 0.01 5 
Silicon c0.05 0.05 
Silver c0.005 0.005 
Sodium 
Strontium 

8.86 0.2 
c0.005 0.005 

Sulfur 
Thallium 

Client: Division 20 

c0.05 0.05 
c0.02 0.02 

Date Received: 04/14/04 

Thorium 
Tin 

Project No.: 20.06002.0 1.14 1 

cO.0 15 0.015 
c0.0 1 0.01 

SRR: 25770 

TO: 040415-2 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010005 

Analysis 
Aluminum 
Antimony 

Sample ID 
I CNWRA 2 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

X0.05 0.05 
C0.02 0.02 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243225 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

Arsenic <0.005 0.005 

Boron 
I Cadmium I <0.005 I 0.005 1 
Calcium 0.248 

I S o d i u m 1  
Stron t i um <0.005 0.005 
Sulfur 0.432 
Thal 1 i um c0.02 0.02 
Thorium CO.0 1 5 0.01 5 

PAGE 4 OF 11 
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SOUTHWEST RESEARCH INSTITUTE 

Chromium 
Cobalt 

DUPLICATE SUMMARY 

c0.015 cO.0 15 0.00% 
c0.005 C0.005 0.00% 

010006 

copper c0.005 <0.005 0.00% , 

Sample ID 
I CNWRA 2 I 

Phosphorus 
Potassium 
Selenium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243225 

c0.02 c0.02 0.00% 
NA NA NA 

cO.0 1 5 cO.0 1 5 0.00% 

Client: Division 20 

Silicon 
Silver 
Sodium 
Stron ti urn 
Sulfur 
Thallium 

Date Received: 04/14/04 

0.465 0.456 1.90% 
c0.005 <0.005 0.00% 

NA NA NA 
c0.005 c0.005 0.00% 
0.432 0.4 19 2.97% 
c0.02 c0.02 0.00% 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

I Palladium I c0.005 I C0.005 I 0.00% I 
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SOUTHWEST RESEARCH INSTITUTE 

Iron <o. 1 
Lanthanum c0.005 
Lead <0.005 
Lithium <o.o 1 

SAMPLE ANALYSIS DATA SHEET 

0.1 
0.005 
0.005 
0.01 

010007 

~~~~~ 

Molybdenum 
Nickel 
Palladium 

Sample ID 

~~~ ~~ ~~ 

co.01 0.01 
0.036 0.01 

~0.005 0.005 

I CNWRA 3 I 

Phosphorus 
Potassium 
Selenium 
Si 1 icon 
Silver 
Sodium 
Strontium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243226 

0.059 0.02 
0.3 16 0.2 
c0.05 0.05 
1.57 0.05 

c0.005 0.005 
4.49 0.2 

<0.005 0.005 

Client: Division 20 

Date Received: 0411 4/04 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

Thallium 
Thorium 
Tin 

C0.075 0.075 
<O.O 1 5 0.01 5 
0.079 0.0 1 

Magnesium I c0.05 I 0.05 I 

Zinc 
Zirconium 

Manganese I <0.005 I 0.005 I 

0.077 0.005 
<0.005 0.005 

Sulfur I 0.395 I 0.05 I 

Titanium <0.005 0.005 

Uranium 
Vanadium c0.005 0.005 
Yttrium c0.005 0.005 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010008 

Analysis 
A1 umin um 

Samde ID 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

c0.05 0.05 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243227 

Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 

I cNwRA4 I 
Client: Division 20 

Date Received: 04/14/04 

Project No.: 20.06002.0 1.14 1 

SRR: 25770 

TO: 040415-2 

c0.02 0.02 
9.80 0.2 

c0.015 0.015 
1.54 0.05 

c0.005 0.005 
Sodium 
Strontium 

Antimonv I c0.02 I 0.02 I 

20.1 0.2 
0.014 0.005 

Arsenic c0.005 0.005 
Barium 0.765 0.005 

c0.005 0.005 
Bismuth co.01 
Boron 2.01 0.05 

Thorium 
Tin 

Molvbdenum I cO.01 I 0.01 I 

cO.0 15 0.015 
c0.0 1 0.0 1 

Nickel I 0.024 1 0.01 I 

- ~~ 

Titanium 
Tungsten 
Uranium 
Vanadium 
Yttrium 
Zinc 
Zirconium 

Pall adi um I c0.005 I 0.005 I 

- - . -  - 

c0.005 0.005 
co.0 1 0.0 1 
<o. 1 0.1 

c0.005 0.005 
c0.005 0.005 
0.268 0.005 

c0.005 0.005 

Sulfur I 1.04 I 0.05 I 
Thallium I c0.02 I 0.02 I 
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SOUTHWEST RESEARCH INSTITUTE 

Magnesium 
Manganese 
Molybdenum 

SAMPLE ANALYSIS DATA SHEET 

0.364 0.05 
<0.005 0.005 
<o.o 1 0.0 1 

010009 

Nickel 
Palladium 

Sample ID 
I CNWRA 5 I 

co.01 0.0 1 
C0.005 0.005 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243228 

0.005 

Sulfur 0.987 0.05 
Thallium <0.02 0.02 
Thorium c0.015 0.01 5 
I 

Chromium <0.015 0.015 
Cobalt c0.005 0.005 

c0.005 0.005 

Lan than um c0.005 0.005 
c0.005 0.005 

I Lithium I <0.01 I 0.01 I 

0.037 

I Silver I c0.005 I 0.005 I 
I Sodium I 7.47 I 0.2 I 
I Strontium I 0.008 I 0.005 I 

co.01 

<co.01 
Titanium 0.007 0.005 

Uranium 
Vanadium c0.005 0.005 
Yttrium C0.005 0.005 
I Zinc I 0.1 19 I 0.005 I 
Zirconium I c0.005 I 0.005 I 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimony 
Arsenic 

SAMPLE ANALYSIS DATA SHEET 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

<0.05 0.05 
<0.02 0.02 
<0.005 0.005 

010010 

Beryllium 
Bismuth 

Sample ID 
I CNWRA 6 

<0.005 0.005 
<o.o 1 0.01 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243229 

Magnesium 
Manganese 

Nickel 
Palladium 

Potassium 

Molybdenum 

Phosphorus 

Client: Division 20 

3.29 0.05 
<0.005 0.005 
<O.0 1 0.0 1 
<o.o 1 0.0 1 
<0.005 0.005 
0.025 0.02 
5.53 0.2 

Date Received: 04/14/04 

Silver <0.005 0.005 
Sodium 37.3 0.2 

Project No.: 20.06002.01.141 

Ti tani um 
Tungsten 
Uranium 

SRR: 25770 

<0.005 0.005 
<O.0 1 0.01 
<o. 1 0.1 

TO: 040415-2 

Vanadium 
Yttrium 
Zinc 

~~~ ~~~~ 

<0.005 0.005 
<0.005 0.005 
<0.005 0.005 

I Barium I 0.012 I 0.005 I 

Boron 0.142 
Cadmium <0.005 0.005 
Calcium 
Chromi um <0.015 0.015 

I Cobalt I <0.005 I 0.005 I 
I Copper I <0.005 I 0.005 I 
I Iron I <0.1 I 0.1 I 
Lanthanum I <0.005 I 0.005 I 
Lead <0.005 0.005 
Lithium 0.035 0.0 1 

I Selenium I <0.015 I 0.015 I 
I Silicon I 24.3 I 0.05 I 

Strontium 0.100 0.005 

I Tin I 0.016 I 0.01 I 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimonv 

SAMPLE ANALYSIS DATA SHEET 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

c0.05 0.05 
c0.02 0.02 

Sample I 010011 

Beryllium 
Bismuth 

I CNWRA 7 I 

C0.005 0.005 
co.01 0.01 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243230 

Boron 
Cadmium 
Calcium 
Chromi um 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

0.258 0.05 
<0.005 0.005 
2.49 0.05 

<O.0 1 5 0.015 

Magnesium 
Manganese 

Nickel 
Molybdenum 

I Arsenic I C0.005 I 0.005 I 

0.1 12 0.05 
C0.005 0.005 
0.046 0.01 
<0.0 1 0.01 

I Barium I C0.005 I 0.005 I 

Selenium <0.05 0.05 
Silicon 7.88 0.05 
Silver c0.005 0.005 

Titanium 
Tungsten 

C0.005 0.005 
<o.0 1 0.0 1 

I Cobalt I C0.005 I 0.005 I 

Uranium 
Vanadium 

c0.005 0.005 
0.136 

Lanthanum c0.005 0.005 
C0.005 0.005 

Lithium 0.270 

<o. 1 0.1 
c0.005 0.005 

Yttrium 
Zinc 
Zirconium 

I Palladium I <0.005 I 0.005 I 

C0.005 0.005 
c0.005 0.005 
<0.005 0.005 

Phosphorus I 0.057 I 0.02 I 
I Potassium I 3.81 I 0.2 I 

Sodium 
Stronti um 0.007 0.005 
Sulfur 
Th al li um <0.075 0.075 
I Thorium I c0.015 I 0.015 I 
I Tin I 0.062 I 0.01 I 
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SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 018012 

Analysis 
Aluminum 

Sample ID 
I CNWRA 7 I 

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

NA NA NA 

Lab Name: Southwest Research Institute 

LabCode: SwFU 

Matrix: Water 

Lab System ID: 243230 

Arsenic 
Barium 
Beryllium 

Client: Division 20 

-~ ~~ 

NA NA NA 
NA NA NA 
NA NA NA 

Date Received: 04/ 14/04 

Manganese 
Molybdenum 
Nickel 

Project No.: 20.06002.01.141 

NA NA NA 
NA NA NA 
NA NA NA 

SRR: 25770 

Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 

TO: 040415-2 

N A  NA NA 
3.81 3.82 0.39% 
NA NA NA 
NA NA NA 
NA NA NA 
206 203 1.51% 

I Antimonv I NA I NA I NA I 

I Palladium I NA I NA I NA 1 

I Strontium I NA I NA NA 
I Sulfur I NA I NA I NA 

PAGE 11 OF 17 
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SOUTHWEST RESEARCH INSTITUTE 

Sample 
Analysis Result (mg/L) 
Aluminum <0.05 
Antimony <0.02 
Arsenic 0.010 
Barium 0.008 

SAMPLE ANALYSIS DATA SHEET 

Reporting 
Limit (mg/L) 

0.05 
0.02 
0.005 
0.005 

010013 

Copper 
Iron 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243231 

c0.005 0.005 
<0. 1 0.1 

Lanthanum 
Lead 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Palladium 
Phosphorus 

Sample ID 
I CNWRA 8 I 

<0.005 0.005 
c0.005 0.005 
0.038 0.01 
2.05 0.05 
0.006 0.005 
co.0 1 0.01 
,<0.0 1 0.01 

<0.005 0.005 
c0.02 0.02 

Bervllium I c0.005 I 0.005 I 

Zinc 
Zirconium 

Bismuth I co.01 I 0.01 I 

<0.005 0.005 
<0.005 0.005 

Boron 0.136 
Cadmium C0.005 0.005 
Calcium 
Chromium <O.0 1 5 0.01 5 
Cobalt I c0.005 I 0.005 I 

Potassium I 5.68 I 0.2 I 
Selenium I <0.015 I 0.015 I 
Silicon I 25.7 I 0.05 I 
Silver I c0.005 I 0.005 I 
Sodium 
Stronti um 0.067 0.005 
Sulfur 
Thallium c0.02 0.02 
Thorium c0.015 0.015 
Tin I 0.013 I 0.01 I 
Titanium I c0.005 I 0.005 I 
Tun sten <o.01 
Uranium 
Van adi um 0.006 0.005 
Yttrium t <0.005 0.005 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimonv 

MATRIX SPIKE SUMMARY 

Sample Spike Spike 

C0.05 1.95 2 97.3% 
C0.02 0.505 0.5 101.1% 

Result ( m a )  Result (mg/L) Added (mg/L) Recovery 

010014 

~~ 

Barium 
Beryllium 
Bismuth 
Boron 

Sample ID 
I CNWRA 8 1 

~~ ~~~ 

-0.008 - 2.03 2 100.9% 
C0.005 0.049 0.05 98.7% 

NA NA NA NA 
NA NA NA NA 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 24323 1 

Cal ci um 
Chromium 
Cobalt 
Copper 

Client: Division 20 

13.3 33.7 20 102.0% 
C0.015 0.197 0.2 98.5% 
c0.005 0.501 0.5 100.2% 
~0.005 0.252 0.25 100.8% 

Date Received: 04/14/04 

P a1 1 adi um 
Phosphorus 

Project No.: 20.06002.01.141 

NA NA NA NA 
NA NA NA NA 

SRR: 25770 

Potassium 
S el eni um 

TO: 040415-2 

~~ ~~ 

NA NA NA NA 
C0.015 2.23 2 11 1.6% 

Silicon 
Silver 
Sodium 
Strontium 
Sulfur 

I Arsenic I 0.010 I 2.04 I 2 I 101.7% I 

NA NA NA NA 
c0.005 0.05 1 0.05 102.5% 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

Thallium C0.02 2.08 2 103.8% 
Thorium NA NA NA NA 
Tin NA NA NA NA 

I Cadmium I ~ <0.005 ~ I 0.050 I 0.05 I 99.5% I 

NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 

An a1 ysi s 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl lium 

SAMPLE ANALYSIS DATA SHEET 010015 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

<0.05 0.05 
c0.02 0.02 
0.008 0.005 
0.0 14 0.005 

c0.005 0.005 

Sample ID 
I CNWRA 9 

Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243232 

0.142 0.05 
<0.005 0.005 

12.8 0.05 
<O.0 1 5 0.015 
c0.005 0.005 
<0.005 0.005 
<o. 1 0.1 

Client: Division 20 

Yttrium 
Zinc 
Zirconium 

Date Received: 04/14/04 

<0.005 0.005 
c0.005 0.005 
<0.005 0.005 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

I Bismuth I co.01 I 0.01 I 

Lanthanum I <0.005 I 0.005 I 

I Selenium I <0.015 I 0.015 I 

I Uranium I <o.1 I 0.1 I 
Vanadium I 0.007 I 0.005 I 

PAGE 14 O F  17 
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SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 010016 

Sample ID 
I CNWRA 9 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 243232 

Lead NA NA NA 
Lithium NA NA NA 
Magnesium NA NA NA 
Manganese NA NA NA 
Molybdenum NA NA NA 

Uranium 
Vanadi um NA 
Yttrium 
Zinc 
Zirconium 
NA- Not Applicable. 

NA 
NA 
NA 

PAGE 1s O F  17 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

4 Recove 

NA I 

NA 

NA 

NA 

NA 
NA 
NA 

1 00.1 Yo 
NA 
NA 
NA 

101.3% 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

This report may not be reproduced except in its entirely without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 0 10 0 17 

Molybdenum 
Nickel 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

NA NA NA 
0.498 0.5 99.6% 

Sample ID 
I LCSW - F15W1 /Fl5E2 I 
Client: Division 20 

Date Received: NA 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 

NA NA NA 
19.2 20 95.8% 
2.04 2 101.8% 
NA NA NA 

0.050 0.05 101.0% 

I ~ .- 

I Palladium I NA I NA I NA I 

Sodium 
Strontium 
Sulfur 
Thallium 

19.1 20 95.3% 
NA NA NA 
NA NA NA 
2.06 2 102.9% 

.. 

PAGE 16 OF 17 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

BLANK SUMMARY 

Sample 
Result (mg/L) 

c0.05 
c0.02 
~0.005 
c0.005 
c0.005 
co.01 
c0.05 
c0.005 
c0.05 
c0.015 
c0.005 
~0.005 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

Tin 
Tit ani um 
Tungsten 
Uranium 
Vanadium 
Yttrium 
Zinc 
Zirconium 

01001.8 

co.01 
c0.005 
co.0 1 
<0. 1 

~0.005 
~0.005 
<0.005 
C0.005 

Sample ID 
I PBW - F15E1/ F15E2 I 
Client: Division 20 

Date Received: NA 

Project No.: 20.06002.01.141 

SRR: 25770 

TO: 040415-2 

c0.005 

c0.02 

Silver C0.005 

~~ 

Strontium ~0.005 
Sulfur c0.05 
Thal 1 i um c0.02 
Thorium CO.0 1 5 

Reporting 

0.02 I 
0.005 I 
0.005 

0.05 I 

0.015 I 
0.005 I 
0.005 I 

0.005 
0.005 

0.005 

0.0 15 

0.005 

0.005 

0.015 
0.01 I 
0.005 I 

~~ ~ 

NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 

SAMPLE ANALYSIS DATA SHEET 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

<o. 1 0.1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243233 

Chloride 
Fluoride 

1.05 0.1 
0.162 0.1 

Nitrate-N 
Nitrite-N 

<o. 1 
Sulfate 133 

010019 
Sample ID 

I CNWRAA I 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 06002.01.141 

SRR: 25770 

Page 1 of 75 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 

DUPLICATE SUMMARY 

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

<o. 1 <0. 1 0.00% 

or10020 

Chloride 
Fluoride 

Sample ID 
I CNWRAA I 

1.05 1 .oo 4.88% 
0.162 0.165 1.83% 

Lab Name: Southwest Research Institute Client: Division 20 

Nitrate-N 
Nitrite-N 
Phoshate-P 

LabCode: SwRI Date Received: 04/14/04 

<o. 1 <o. 1 0.00% 
<o. 1 <o. 1 0.00% 
<o. 1 <0. 1 0.00% 

Matrix: Water Project No.: 06002.01.141 

Task Order: 0404 15-2 SRR: 25770 

Lab System ID: 243233 

I Sulfate I 133 I 132 I 0.75% I 

Page 2 of 15 
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SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 010021 

Sample ID 
I CNWRAA I 

Lab Name: Southwest Research Institute 

LabCode: SwRl 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243233 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 06002.01.141 

SRR: 25770 

Page 3 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Nitrite-N 
P hosp hate-P 
Sulfate 

SAMPLE ANALYSIS DATA SHEET 010022 

<0. 1 0.1 
<0. 1 0.1 
0.468 0.1 

Sample ID 
I CNWRA B I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243234 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 06002.01.141 

SRR: 25770 

Sample Reporting 

Bromide 

Nitrate-N 0.1 

Page 4 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 

SAMPLE ANALYSIS DATA SHEET 010023 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

<o. 1 0.1 
0.258 0.1 

Sample ID 

Fluoride 
Nitrate-N 

I C N W R A  I 

<o. 1 0.1 
<0. 1 0.1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243235 

Nitrite-N 
Phosphate-P 
Sulfate 

Client: Division 20 

Date Received: 04/ 14/04 

Project No.: 06002.01.141 

SRR: 25770 

<o. 1 0.1 
<0. 1 0.1 
0.588 0.1 

Page 5 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 

SAMPLE ANALYSIS DATA SHEET 010024 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

Sample ID 

Bromide 
Chloride 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243236 

<0. 1 0.1 
4.13 0.1 

Client: Division 20 

Date Received: 04/ 14/04 

Project No.: 06002.01.141 

SRR: 25770 

Fluoride 
Nitrate-N 
Nitrite-N 

0.320 0.1 
0.1 14 0.1 
<0. 1 0.1 

Phosphate-P 
Sulfate 

<0. 1 0.1 
2.08 0.1 

Page 6 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Sample 
Analysis Result (mg/L) 
Bromide <0. 1 

SAMPLE ANALYSIS DATA SHEET 010025 

Reporting 
Limit (mg/L) 

0.1 

Sample ID 

Chloride 
Fluoride 

I 

I CNWRA E I 

8.88 0.1 
0.399 0.1 

Lab Name: Southwest Research Institute Client: Division 20 

Nitrate-N 
Nitrite-N 
Phosphate-P 

LabCode: SwRI Date Received: 04/14/04 

0.124 0.1 
<0. 1 0.1 
0.222 0.1 

Matrix: Water Project No.: 06002.0 1.14 1 

Task Order: 0404 15-2 SRR: 25770 

Lab System ID: 243237 

I Sulfate I 2.86 I 0.1 

Page 7 of 15 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010026 

Sample ID 
I CNWRA F I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243238 

~ ~ 

Client: Division 20 

Date Received: 04/ 14/04 

Project No.: 06002.01.141 

SRR: 25770 

Page 8 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

~ 

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

SAMPLE ANALYSIS DATA SHEET 010027 

Chloride 
Fluoride 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243239 

7.96 0.1 
3.99 0.1 

Nitrate-N 
Nitrite-N 
Phosphate-P 

<o. 1 0.1 
<0. 1 0.1 
<0. 1 0.1 

I Sulfate I 26.5 I 2 I 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 06002.01.141 

SRR: 25770 

Page 9 of 15 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010028 

Bromide 
Chloride 

Sample ID 
1 CNWRA H I 

<o. 1 0.1 
6.74 0.1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243240 

I Sample I Reporting I 
Analysis I Result(mg/L) I Limit(mg/L) I 

F l u o r  1 I 1 
Nitrate-N 
Nitrite-N <o. 1 
Phos hate-P <0. 1 0.1 
Sulfate 21.0 

Client: Division 20 

Date Received: 04/1 4/04 

Project No.: 06002.01.141 

SRR: 25770 

Page 70 of 15 
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SOUTH WEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 0 10 0 29 

Sample ID 
CNWRA I I I 

Lab Name: Southwest Research Institute 

LabCode: SwFU 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243241 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 06002.01.141 

SRR: 25770 

Page 11 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Nitrate-N 
Nitrite-N 

SAMPLE ANALYSIS DATA SHEET 010030 

0.161 0.1 
<o. 1 0.1 

Sample ID 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243242 

Bromide 

I Phosphate-P I <o. 1 I 0.1 I 
I Sulfate I 20.7 I 2 1 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 06002.01.141 

SRR: 25770 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 

SAMPLE ANALYSIS DATA SHEET 010031 

Sample Reporting 
Result (mg/L) Limit ( m a )  

<o. 1 0.1 
<o. 1 0.1 
<o. 1 0.1 
0.380 0.1 
<o. 1 0.1 

Sample ID 
1 CNWRA K I 

Phosphate-P 
Sulfate 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: 243243 

(0.1 0.1 
<o. 1 0.1 

Client: Division 20 

Date Received: 04/14/04 

Project No.: 06002.01.141 

SRR: 25770 

Page 13 of 15 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 

LABORATORY CONTROL SAMPLE 010032 

Sample True 
Result (mg/L) Value (mg/L) Recovery 

412 400 103% 
205 200 103% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: NA 

Fluoride 
Nitrate-N 
Nitrite-N 
Phosphate-P 
Sulfate 

Client: Division 20 

101 100 101% 
87.2 90.4 96.5% 
99.0 101 98.0% 
196 191 103% 
411 400 103% 

Date Received: NA 

Project No.: 06002.01.141 

SRR: 25770 

NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 
BLANK SUMMARY 010033 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 0404 15-2 

Lab System ID: NA 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.141 

SRR: 25770 

NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 

CLIENT: Division 20 
NUCLEAR PROJECT 010034 
TASK ORDER: 040415-2 
SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.141 

Task Orders/O 1-QPP-0 15 



Southwest Research Institute 

System ID 
243222 
243223 
243224 
243225 
243226 
243227 
243228 
243229 
243230 
243231 
243232 

SDG: 243222 
VTSR: 04/14/04 
CASE: CNWRA 

Type Cont Matrix Customer ID CED Method Date 
1 Water CNWRA 1 13 Apr 04 11 May 04 
1 Water CNWRA 10 13 Apr 04 11 May 04 
1 Water CNWRA 11 13 Apr 04 11 May 04 
1 Water CNWRA 2 13 Apr 04 11 May 04 
1 Water CNWRA 3 13 Apr 04 11 May 04 
1 Water CNWRA 4 13 Apr 04 11 May 04 
1 Water CNWRA 5 13 Apr 04 11 May 04 
1 Water CNWRA 6 13 Apr 04 11 May 04 
1 Water CNWRA 7 13 Apr 04 11 May 04 
1 Water CNWRA 8 13 Apr 04 11 May 04 
1 Water CNWRA 9 13 Apr 04 11 May 04 

Laboratory Task Order 
TO #: 040415-2 Revision: 2 

1 Water CNWRA D 13 Apr 04 11 May 04 
CNWRA E 13 Apr 04 11 May 04 

1 Water CNWRA F 13 Apr 04 11 May 04 
1 Water CNWRA G 13 Apr 04 11 May 04 

CNWRA H 13 Apr 04 11 May 04 
1 Water CNWRA I 13 Apr 04 11 May 04 
1 Water CNWRA J 13 Apr 04 11 May 04 

, 243243 1 Water CNWRA K 13 Apr 04 11 May 04 

243236 
243237 1 Water 

243238 
243239 
243240 1 Water 
243241 
243242 

SRR#s: 25770 
Client(s): DIV 20 

243222 
243223 
243224 

010035 
Project(s): 06002.01.141 
Manager(s): DAMMANN, MIKE 
To PM: 05/12/04 
To QA: 09/14/04 
To Client: 09/14/04 

1 Water CNWRA 1 13 Apr 04 10 O c t  04 
1 Water CNWRA 1 0  13 Apr 04 10 O c t  04 
1 Water CNWRA 11 13 Apr 04 10 O c t  04 

S 1 
DIVISION 20 - CNWRA. 30-day TAT. Using 28-day TAT f o r  report/PM, QAU, 29-day TAT f o r  hardcopy 
( s u b j e c t  t o  change) .  P o i n t  of Contact i s  Brad Werling (x6565). Analysis  f o r  Major and Minor  
elements I C P  and Anions  by I C .  Work i s  1 0  CFR 50, P a r t  21, Appendix B .  CONTACT Char l ie  Butcher 
( e x t .  5928, pager  271-5172) before  s t a r t i n g  ANY WORK on t h i s  t a s k  o r d e r .  CONTACT PM W I T H  ANY 
QUESTIONS. 

r e v i s i o n  1. cor rec ted  POC ex tens ion .  (dr041504) 
r e v i s i o n  2: Updated t a s k  o r d e r .  (dr091304) 

243225 
243226 

I Documents Related t o  t h i s  t a s k  o r d e r :  10102[COC 25770 1 

13 Apr 04 10 O c t  04 1 Water CNWRA 2 
1 Water CNWRA 3 13 Apr 04 10 O c t  04 

Test: DIL-DILUTION 
Section: METALPREP Cnt: 11 

Test: ICP-SWRI 
Section: METALS Cnt: 11 

Page 1 of 2 ver 9/02/2004 



Southwest Research Institute 

SystemID Type Cont Matrix Customer ID CED MethodDate . 

2 4 3 2 2 7  1 Water CNWRA 4 1 3  A p r  0 4  10 O c t  04  

2 4 3 2 2 8  1 Water CNWRA 5 1 3  A p r  04  10 O c t  04  
2 4 3 2 2 9  1 Water CNWRA 6 1 3  A p r  0 4  10 O c t  04  

CNWRA 7 1 3  A p r  04  1 0  O c t  04  2 4 3 2 3 0  1 Water 
2 4 3 2 3 1  1 Water CNWRA 8 1 3  A p r  04  10 O c t  04 
2 4 3 2 3 2  1 Water CNWRA 9 1 3  A p r  04  10 O c t  04  

_________ .~ __ 

SDG: 243222 
VTSR: 04/1 4/04 
CASE: CNWRA 

Laboratory Task Order 
TO #: 040415-2 Revision: 2 

SRR#'s: 25770 
Client(s): DIV 20 

010036 
Project(s): 06002.01 .I41 
Manager(s): DAMMANN, MIKE 
To PM: 05/12/04 
To QA: 09/14/04 
To Client: 09/14/04 

Page 2 of 2 ver 9/02/2004 
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1 .o 

2.0 

3.0 

4.0 

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

INTRODUCTION 

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for 
personnel providing the chemical analyses for commercial nuclear power plants. Southwest 
Research Institute (SwRI) Program Quality Plan (PQP-Nuclear), Nuclear Services shall implement 
the QA requirements. Project activities controlled by the PQP-Nuclear shall be accomplished as 
specified by the appropriate sections of 01-QAP-004, Qualify Assurance Plan for Analytical and 
Environmental Services and/or nationally recognized testing methods as specified on individual 
purchase orders. This QPP shall be applied to all projects initiated for 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 n 
accordance with SOP-014.2.1, Preparation and Revision of Documented Procedures. 

SCOPE 

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

REFERENCES 

3.1 SwRl Qualify System Manual - 2000 

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

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

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

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

4.1 Indoctrination and Training 

4.1 .1 Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. Institute Quality Systems (IQS) 
personnel shall perform this training and documentation shall be evident in the 
personnel training files maintained in Division Quality Assurance. 

4.1.2 Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01-6.2.1, Qualification and Training. 

Southwest Research Institute Proprietary 
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4.2 

4.3 

4.4 

4.5 

4.6 

Qualification of Personnel 

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

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

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. 

Con t ro I of S u p pl i e r-G e n era t ed Doc u me n t s 

4.5.1 Client documents shall be controlled in accordance with SOP-014.2.1, Preparation 
and Revision of Documented Procedures. These procedures provide the 
requirements for the preparation, review, approval, issue, distribution, and revision 
of documents controlled by the Chemistry and Chemical Engineering Division. . 

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

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

Acceptance of Services Only 

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

Southwest Research Institute Proprietary 
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4.7 Commercial Grade Items 

4.7.1 

4.7.2 

4.7.3 

4.7.4 

4.7.5 

4.7.6 

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

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

Controls for procurement planning, supplier selection, supplier performance 
evaluation, and .acceptance of procured items and services other than chemical 
reagents and standards shall be as identified in SOP-01-7.4.1, Purchasing, and 
any referenced document within that procedure. 

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

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

(a) Damage was not sustained during shipment; 

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

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

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

(a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

(d) Date received; and 

(e) Shelf life, when applicable. 

Southwest Research Institute Proprietary 
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4.7.7 Expired shelf life items shall not be used for testing purposes. 

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

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

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

(a) Sample control number; 

(b) Purchase order number; 

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

(d) Work order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

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

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

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

4.8 Inspection 

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

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

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

(b) Testing processes; 

(c) Calibration and major equipment; 

(d) Sample and record retention; and 

Southwest Research Institute Proprietary 
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(e) Test records. 

4.9 Inspection and Testing 

4.9. I Required tests for acceptance shall be conducted under appropriate environmental 
conditions using the tools and equipment necessary to conduct the test in a 

’ manner to fulfill test requirements and acceptance criteria. 

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

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

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

4.10 Handling, Storage, Packaging, Preservation, and Delivery 

4.1 0.1 Controls for handling, storage, packaging, preservation, and delivery of items are 
identified in SOP-01-7.5.3, Handling, Storage, Packaging, Protection, and Delivery 
of Items. 

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

4.1 1 Quality Assurance Records 

4.1 1 .1 Quality assurance records shall furnish documentary evidence that items or 
activities meet specified quality requirements. Documents that ensure this 
evidence include TAP-01-0407-014, Inventory of Case File Purges, and SOP-01- 
4.2.4, Storage and Maintenance of Quality Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

4.1 I .2 Records shall be traceable to associated items and activities and shall accurately 
reflect the work accomplished or information required. 

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

4.11.4 Records of test analyses performed by the Department of Analytical and 
Environmental Chemistry are classified as nonpermanent and shall be retained for 
a minimum of five years. Nonpermanent records are those required to show 
evidence that an activity was performed in accordance with the applicable 
requirements, but need not be retained for the life of the item. Based on the use of 
the final data, the client shall be responsible for determining and implementing 
permanent storage requirements. 
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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-01-4.2.4, Storage and Maintenance of 
Quality Records, to ensure protection against the risk of damage or destruction. 

4.12 10 CFR, Part 21 

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

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

4.13 Certified Test Report 

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

4.14 Valid Documents List 

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

5.0 HISTORY OF REVISIONS 

Revision 4 
Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-075 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Quality Assurance Program Manual. 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040415-2 

Chain of Custody/Login Paperwork 



Requested Turnaround: 
U 2Weeks 
3 3Weeks 

. SAMPLE LIST/CHAIN OF CUSTODY 
Southwest Research Institute 

Chemistry and Chemical Engineering Division 
6220 Culebra Road 

San Antonio, Texas 78238-51 66 
5 S L P - S /  Client Purchase OrderDther ID Site/Zone ID 

gwto 
D I U  2x7 Lf dk Other: 

SwRl Contact 

/G k5 D4 4 1/)24 0 
REMARKS 

Preservation 
a = HCI to pH c2 
b = HN03 to pH <2 
c = HZS04 to pH <2 
d = NaOH to pH >12 

L Analyses Requestc 
P 

a 

2 5 - L  Relinquished by ( 10 
Matrix Types: 
A - Air 
B - Biota 

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

D - Dust 

Time 

/a?,’* 
Time 

< 
Time 

Time 

Time 

ire) 

B 
*inVSign; 

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

3 4  

Received by (PrinVSig Date 

Date 

Date 

Relinquished by (PrinVSignature) 

~~ 

Received by (PrinVSignature) 

WP -Wipe 
Temp: 79-.0°6 
Comments: 

Therm #: 0.2,- 
Date ~~ 

Relinquished by (PrinVSignature) 

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



Client Purchase Order/Other ID Site/Zone ID 

Requested Turnaround: 
2 2 Weeks 
U 3 Weeks 

Other: L.& 

SwRl Contact 

I Analyses Requestc 
REMARKS 

Preservation 

E 
9 
c .- 

0 

0 
# 

d = NaOH to pH >12 
e = Cool (4OCi2"C) 
f = Other (specify) 

t UI I b 

+ I I I 
I Date I Time 

I 

Matrix Types: 
A - Air 
B - Biota 

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

Comments: 

D - Dust 

Temp: 7 y - n  QC 
- 

I 

Relinquished by (F ample 'pes: I re) int/Signa 
D - duplicate 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

8 Z - v  .A 

Date Time 
3L,D .z 
Received by (PrinVSi 

/c 
Relinquished by (PrinVSignature) Date Time - 

L 

Received by (PrinVSignature) Date Time 

Relinquished by (PrinVSignature) Date Time 
Therm#: 0x7 

# 

bi33/.i I 
Div 01 COC Form 01 -01 -001, Rev 8/02 



Requested Turnaround: 
SAMPLE LIST/CHAIN OF CUSTODY L.2 2Weeks 

0 3Weeks 
Other: y &/& 

Southwest Research Institute 
Chemistry and Chemical Engineering Division 

6220 Culebra Road 
San Antonio, Texas 78238-51 66 

SwRl Contact Client Purchase Order/Other ID Site/Zone ID 

REMARKS 
Preservation 
a = HCI to pH c2 
b = HN03 to pH <2 

d = NaOH to pH >12 

L) 
4 

r, a 
ys. 
3 
0 

5- 
7i 

$ c g 
.c 
0 
# 

I 
I 

e = ool(4"C&"C) 
flcsqc a z 

P 
Sample ID 

C V W Q  1 
evwa T 
Matrix Types: 
A -Air 
B - Biota 

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

D - Dust 

-1 Date I Time led by (I 
9 

.I re) 
D - Duplicate 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

WP -Wipe 
Temp: z z - f i o t  Therm#: 027 
Comments: 

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



SAMPLE LISTKHAIN OF CUSTODY 
Southwest Research Institute 

Chemistry and Chemical Engineering Division 
6220 Culebra Road 

San Antonio, Texas 78238-51 66 
Client Purchase Order/Other ID Site/Zone ID 

Requested Turnaround: 
U 2 Weeks 
3 3Weeks 
p Other: 4 cuk 
SwRl Contact 

nalyse~ 
REMARKS 

Preservation 
a = HCI to pH <2 

d = NaOH to pH >12 

b = HN03 to pH <2 
c = HzS04 to pH <2 

F s d e + d  ~ & 4 q  

U 

1 
I I  t 

~ int/Signature) I I 

Matrix Types: 
A - Air 
B - Biota 

E - EmissiodStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W -Water 
WP -Wipe 
Temp: 22,0Qc 
Comments: 

D - Dust 

I 
Sample ’pes: Relinqui Date I Time 
D - Duplicate 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

I .  

I 

0 
w 
0 
0 ul 
0 

Relinquished by (PriMSignature) Date Time 

Received by (Pri nt/Signature) Date Time 

Therm#: 07 3 
Relinquished by (PrinVSignature) Date Time 

G28/9! 
Div 01 COC Form 01 -01 -001, Rev 8/02 Page DL of dL 



SAMPLE LOG-IN SHEET 

EPA Sample # Sample Tag # Assigned Lab # 
t 
I I n t a c t  CNWRA 1 -None  2 4 3 2 2 2  

CNWRA 10 
. ____ - - . - - __--_ 

None 2 4 3 2 2 3  Intact  

I n t a c t  CNWRA 11 None 

CNWRA 2 None 2 4 3 2 2 5  / I n t a c t  

CNWRA 3 N o n e  2 4 3 2  2 6 I I n t a c t  

2 4 3 2 2 4  

___ 

- -  _ _  - 

I 

010051 
P a g e  1 of 1 
__ . Log-in Date 

Southwest Research Institute 
- ~ p  . - 

Received By (Print Name) 

D I N O  ROMAN 
Received By (Signature) 

0 4 / 1 4 / 2 0 0 4  1_ ~ 

/SASNumb 
- 

I 

Sample Delivery Group No. J ICase Number 

-- 
CNWRA 

IRemarks 0 6 0 0 2 . 0 1 . 1 4 1  Corresponding 

--- -1 - ~ 

’ Remarks 
Condition of Sample 

Shipment, etc F---- 
P r e s e n t -  
I n t a c t / B r o  e n  

Custody Seal Nos. 

Chain-of Custody Records resen A b s e n t *  - 1 Custody Seal(s) 

2 

P r e s e n t  e 
A i r b i l l / S t i c k e r  
-Absent * 

Traffic Reports 
or Packing Lists 
Airbill /None 1243227 CNWRA 4 

/None 
Airbill No HAND DELIVERED 

None 243229 CNWRA 6 I In tac t  

--TI i t  ac t 

I n t a c t  

CNWRA 9 None I n t a c t  

CNWRA A [Intact 
I 

P r e s e n t  7 Sample Tags 

Sample Tag Numbers 

Sample Condition 8. 

9. 

10. 

Cooler Temperature 2 2 .  oc 

=No* Does Information 
on custody 
records, traffic 
reports, and 
Sam p I e tags 
agree? 

Date Received at Lab 

l C N W R A D  kit a c t 

I h n t a c t  
0 4 / 1 4 / 2 0 0 4  

1 0 :  4 5 :  00 

1 1  

12 Time Received 

I 

jNOne l i n t  ac t Sample Transfer 1243240 

1 2 4 3 2 4 1  Fraction ICNWRA I I h n t a c t  

Area # 

2 4 3 2 4 3  -- t I n t a c t  r BY 
DINO 

/ N o n e  

I 
I 

On 
I 

i - ~ _ _  
0 4 / 1 4 / 2 0 0 4  

* Contact SMO and attach record of resolution 

FORM DC-1 OLM04.2 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.14 1 

TASK ORDER: 040415-2 

Copies of Login Book 



Sample Login Book 
Apr 14,2004 

~~ ~ 

2432 1 2 Grease #3 

2432 1 3 Grease #4 

2432 1 4 Grease #5 

2432 1 5 N2837 

2432 1 6 N2878 

2432 1 7 N7338 

010053 

Solid 

Solid 

Solid 

Liquid 

Liquid 

Liquid 

SwRl Login Area 
Division 1 

system ID I Customer Sample ID 

~~ I Sample Receipt: 25769 Project: 101 54.01.009 Client: Div. 18 (Brossia 
VTSR Time: 10:50:00 Manager: DAMMANN, MIKE VTSR Date: Apr 14, 2004 

Matrix 

~~~ 

243224 

243225 

243226 

243207 I Filter#7 I Product 

CNWRA 11 Water 

CNWRA 2 Water 

CNWRA 3 Water 

243208 I Filter#8 I Product 

243209 I Filter#9 I Product 

I Solid 243210 I Grease # I  
~~ ~ I Solid 243211 I Grease#2 

243218 I N7647 I Liquid 

24321 9 I 0-Ring Filter # I  9 I Product 

243220 I 0-Ring Filter #20 I Product 

243221 I WD 40 I Liquid 

Sample Receipt: 25770 
VTSR Date: Apr 14, 2004 

Project: 06002.01 .I41 Client: DIV 20 
VTSR Time: 10:45:00 Manager: DAMMANN, MIKE 

243222 I CNWRA 1 I Water 

243223 I CNWRAIO I Water 

243227 I CNWRA4 I Water 

I Water 243228 I CNWRA5 

243229 I CNWRA6 I Water 

243230 I CNWRA7 I Water 

243231 I CNWRA8 I Water 

243232 I CNWRA9 I Water 

243233 I CNWRA A I Water 

Page Number: 5042 (section 2 of 4) Version (9/02/2004) Printed: Sep 14 2004 9:32AM 



Sample Login Book 
Apr 14,2004 

system ID I Customer Sample ID Matrix 
I 

010054 

system ID I Customer Sample ID 

SwRl Login Area 
Division 1 

Matrix 

Sample Receipt: 25770 
VTSR Date: Apr 14,2004 I 

system ID 1 Customer Sample ID 

Project: 06002.01.141 Client: DIV 20 
VTSR Time: 10:45:00 Manager: DAMMANN, MIKE 

Matrix 

I 243234 I CNWRAB 1 Water 

I 243235 1 CNWRAC I Water 

I 243236 I CNWFWD I Water 

1 Water I 243237 I CNWRAE 

I 243238 1 CNWRA F I Water 

I 243239 I CNWRAG 1 Water 

I Water I 243240 I CNWRAH 

I 243241 I CNWFWI I Water 

I 243242 I CNWRA J 1 Water 

I ~ 243243 ~ I CNWRAK 1 Water 

Sample Receipt: 25771 
VTSR Date: Apr 14, 2004 I Project: 101 92.01 .I OX 

VTSR Time: 14:OO:OO 
Client: Lynx, LTD. 

Manager: SUN, GANG 

I 243247 1 0404081305 I Water 

I 243248 1 0404120704 1 Water 

I 243249 I 0404120951 I Water 

I 243250 1 0404121005 I Water 

I 243251 I 0404121305 I Water 

I 243252 I 0404121324 I Water 
~ ~ 

I ~ 243253 ~ I GO4130956 ~ 1 Water 

Sample Receipt: 25772 
VTSR Date: Apr 14, 2004 I Project: 101 92.01.1 OX 

VTSR Time: 14:OO:OO I Client: Lynx, LTD. 
Manager: SUN, GANG 

I 243254 1 0404121410 1 Water I 
I 243255 I 0404131030 I Water I 

Page Number: 5042 (section 3 of 4) Version (9/02/2004) Printed: Sep 14 2004 9:32AM 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01 A41 

TASK ORDER: 040415-2 

RAW DATA 



0
 

P
 

0
 

cn
 

!2 &
 



r .  

Div 20 
t0#0404 1 5-2, 04052 1 -6 

06002.01.141 010057 



Div 20 

06002.01.141 
t0#040415-2, 040521 -6 

system id elem result qual units rl tv rec ug/ml date time 

243224" Th2837" 0.01 5 U mg/L 0.015 0.001 56 06/15/04" 12:53" 
243224" Ti3349" 0.005 U mg/L 0.005 0.00005 06/15/04" 1253" 
243224" TI 1 908" 0.02 u mg/L 0.02 -0.00021 06/15/04" 12153" 
243224" U-4090" 0.1 u mg/L 0.1 -0.00951 06/15/04" 12153" 

243224" W-2079" 0.01 U mg/L 0.01 -0.00089 06/15/04" 1253" 
243224" Y-3710" 0.005 U mg/L 0.005 -0.00002 06/15/04" 12153" 

243224" V-2924" 0.005 U mg/L 0.005 0.00051 06/15/04" 1253" 

243224" Zn2062" 0.005 U mg/L 0.005 0.00031 06/15/04" 12:53" 
243224" Zr3496" 0.005 U mg/L 0.005 0.00030 06/15/04" 12:53" 
243225" Ag3280" 0.005 U mg/L 0.005 0.0001 0 06/15/04" 12:58" 
243225" AI 30 82 I' 0.05 U mg/L 0.05 -0.00267 06/15/04" 12:58" 
243225" As1 890" 0.005 U mg/L 0.005 -0.0001 3 06/15/04" 12:58" 
243225" 6-2496" 1.23 mg/L 0.05 1 -231 79 06/15/04" 1258" 
243225" Ba4934" 0.1 83 mg/L 0.005 0.1831 7 06/15/04" 12:58" 
243225" Be31 30" 0.005 U mg/L 0.005 0.00004 06/15/04" 1258" 
243225" Bi2230" 0.01 u mg/L 0.01 0.00648 06/15/04" 12:58" 
243225" Ca3179" 0.248 mg/L 0.05 0.24774 06/15/04" 12:58" 
243225" Cd2265" 0.005 U mg/L 0.005 0.00046 06/15/04" 12:58" 
243225" Co2286" 0.005 U mg/L 0.005 0.00073 06/15/04" 12:58" 
243225" Cr2677" 0.01 5 U mg/L 0.015 -0.00068 06/15/04" 1258" 
243225" Cu3247" 0.005 U mg/L 0.005 -0.00057 06/15/04" 12:58" 
243225" Fe2714" 0.1 u mg/L 0.1 -0.00081 06/15/04" 12:58" 
243225" K-766 0.2 u mg/L 0.2 0.1353 06/15/04 1 3:28:07 
243225" La3988" 0.005 U mg/L 0.005 0.0001 5 06/15/04" 1258" 
243225" Li670 0.01 u mg/L 0.01 0.001 5 06/15/04 13:28:07 

010058 

243225" Mg2790" 0.05 U mg/L 
243225" Mn2576" 0.005 U mg/L 
243225" Mo2020" 0.01 U mg/L 
243225" Na589 2.89 mg/L 
243225" Ni2316" 0.01 6 mg/L 
243225" P-1782" 0.02 U mg/L 
243225" Pb220" 0.005 U mg/L 

243225" S-1820" 0.432 mg/L 
243225" Pd3404" 0.005 U mg/L 

243225" Sb2068" 0.02 U mg/L 
243225" Sel96" 0.01 5 U mg/L 
243225" Si2881 I' 0.465 mg/L 
243225" Sn 1 899" 0.01 u mg/L 
243225" Sr4215" 0.005 U mg/L 

0.05 0.0301 5 06/15/04" 12:58" 
0.005 0.001 1 1 06/15/04" 12:58" 
0.01 0.00059 06/15/04" 1258" 
0.2 2.8862 06/15/04 13:28:07 

0.01 0.01 570 06/15/04" 1258" 
0.02 0.00390 06/15/04" 1258" 

0.005 0.00026 06/15/04" 12:58" 

0.05 0.431 94 06/15/04" 1258" 
0.005 -0.001 38 06/15/04" 12:58" 

0.02 -0.00289 06/15/04" 12158" 
0.015 -0.00026 06/15/04" 12:58" 
0.05 0.46477 06/15/04" 1258" 
0.01 0.001 57 06/15/04" 12:58" 

0.005 0.001 41 06/15/04" 12:58" 
243225" 
243225" 

11243225" I TI 1 908" I 0.02 

Th2837" 0.01 5 
Ti3349" 0.005 

(1243225" lU 4090" I 0.1 

06/15/04" 
06/15/04" 
06/15/04" 
06/15/04" 
06/15/04" 
06/15/04" 

11243225" I V-2924" I 0.005 

12:58" 
12:58" 
12:58" 
12:58" 
12:58" 
12:58" 243225" 

243225" 
243225" 
243225" 
243225d" 
2432254" 
243225d" 
243225d" 
2432254" 
243225d" 

-0.001 43 
0.0001 9 
0.001 90 

m /L 0.02786 

W-2079" 0.0 1 
Y-3710" 0.005 
Zn2062" 0.032 
Zr3496" 0.005 
Ag3280" 0.005 
A13082" 0.05 
As1 890" 0.005 
8-2496" 1.22 
Ba4934" 0.1 82 
Be31 30" 0.005 

U mg/L 0.005 0.00002 
U ma/L 0.01 0.001 47 

06/15/04" 
06/15/04" 

U mg/L 0.005 -0.00003 
ma/L 0.005 0.03244 

12:58" 
12:58" 

u I mg/L I 0.0051 I I I 0.00043 06/15/04" 
06/15/04" U mg/L 0.005 -0.000 1 4 

U mg/L 0.05 -0.00843 

1258" 
13:03" 

U mg/L 0.005 0.00085 
mg/L 0.05 1.21 835 

06/15/04" 
06/15/04" 

mg/L 0.005 0.1 81 63 
U mg/L 0.005 0.00003 

13:03" 
13:03" 

06/15/04" 
06/15/04" 

13:03" 
13:03" 

06/15/04" I 13:03" 



Div 20 

06002.01.1 41 
t0#040415-2, 040521 -6 

2432254" 
2432254" 
2432254" 
2432254" 

010059 

Na589 NA 
Ni2316" 0.01 5 mg/L 0.01 0.01 478 06/15/04" 13:03" 
P-1782" 0.02 u mg/L 0.02 0.001 96 06/15/04" 13:03" 
Pb220" 0.005 U ma/L 0.005 -0.001 77 06/15/04" 13:03" 

llsvstem id 

243225d" 
2432254" 
2432254" 

2432254" 
2432254" 

2432254'' 

2432254" 
2432254" 
2432254" 
2432254" 
2432254" 
2432254" 

Pd3404" 0.005 U mg/L 0.005 -0.001 87 06/15/04" 13:03" 
S-1820" 0.41 9 mg/L 0.05 0.41 930 06/15/04" 13:03" 
S b2068" 0.02 u mg/L 0.02 0.00243 06/15/04" 13:03" 

Si2881 I' 0.456 mg/L 0.05 0.45600 06/15/04" 13:03" 
Sn 1 899" 0.01 u mg/L 0.01 0.001 94 06/15/04" 13:03" 

Sel96" 0.015 U mg/L 0.015 -0.0001 9 06/15/04" 13:03" 

2432254" I 2432254" 

243226" Be31 30" 0.005 U mg/L 0.005 0.00007 06/15/04" 13:07" 

243226" Ca3179" 0.202 mg/L 0.05 0.201 78 06/15/04" 13:07" 
243226" Cd2265" 0.005 U mg/L 0.005 0.0001 6 06/15/04" 13:07" 
243226" Co2286" 0.005 U mg/L 0.005 0.00078 06/15/04" 13:07" 

243226" B i 2 2 30 I' 0.01 u mg/L 0.01 -0.00344 06/15/04" 13:07" 

243226" Cr2677" 0.01 5 U mg/L 0.015 -0.00023 06/15/04" 13:07" 
243226" Cu3247" 0.005 U mg/L 0.005 -0.00033 06/15/04" 13:07" 
243226" Fe2714" 0.1 u mg/L 0.1 -0.00830 06/15/04" 13:07" 
243226" K-766 0.31 6 mg/L 0.2 0.31 61 06/15/04 13:31:11 
243226" 
243226" 

La3988" 0.005 U mg/L 0.005 -0.00032 06/15/04" 13:07" 
Li670 0.01 u mg/L 0.01 0.0033 06/15/04 13:31:11 

2432254" 

2432254" 

1Mg2790'' 
Mn2576" 

Na589 
Ni2316" 

Mo2020" 

2432254" 
2432254" 
2432254" 
2432254" 
243226" 
243226" 
243226" 
243226" 
243226" 

0.05 U mg/L 0.05 0.02926 06/15/04" 13:07" 
0.005 U mg/L 0.005 0.001 1 1 06/15/04" 13:07" 

4.49 mg/L 0.2 4.4891 06/15/04 13:31:11 
0.036 mg/L 0.01 0.03557 06/15/04" 13:07" 

0.01 U mg/L 0.01 -0.001 19 06/15/04" 13:07" 

243226" 
243226" 
243226" 
243226" 
243226" 
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243227" U-4090" 0.1 u mg/L 0.1 0.01 053 06/15/04" 13:12" 
243227" V-2924" 0.005 U mg/L 0.005 0.00091 06/15/04" 1 3: 12" 
,243227" W-2079" 0.01 U mg/L 0.01 -0.00258 06/15/04" 1 3: 12" 

060060 



Div 20 

06002.01.141 
t0#040415-2, 040521 -6 

system id elem result qual units rl tv rec ug/ml date time 

243227" Y-3710" 0.005 U mg/L 0.005 0.00000 06/15/04" 13:12" 
243227" Zn2062" 0.268 mg/L 0.005 0.26835 06/15/04" 1 3: 12" 
243227" Zr3496" 0.005 U mg/L 0.005 0.00054 06/15/04" 13: 12" 

243228" A13082" 0.1 94 mg/L 0.05 0.1 9406 06/15/04" 1 3: 1 7" 
243228" As1 890" 0.005 U mg/L 0.005 0.00020 06/15/04" 13: 1 7" 
243228" 8-2496" 2.47 mg/L 0.05 2.46841 06/15/04" 13:17" 
243228" Ba4934" 0.464 mg/L 0.005 0.4641 8 06/15/04" 13:17" 
243228" Be31 30" 0.005 U mg/L 0.005 0.00002 06/15/04" 13:17" 
243228" Bi2230" 0.01 u mg/L 0.01 0.00398 06/15/04" 13:17" 
243228" Ca3179" 1.31 mg/L 0.05 1.30829 06/15/04" 1 3: 1 7" 
243228" Cd2265" 0.005 U mg/L 0.005 0.00029 06/15/04" 13: 17" 
243228" Co2286" 0.005 U mg/L 0.005 0.00091 06/15/04" 1 3: 17" 
243228" Cr2677" 0.01 5 U mg/L 0.015 0.00050 06/15/04" 13: 1 7" 
243228" Cu3247" 0.005 U mg/L 0.005 0.00096 06/15/04" 1 3: 1 7" 
243228" Fe2714" 0.1 u mg/L 0.1 0.06261 06/15/04" 1 3: 17" 
243228" K-766 1.26 mg/L 0.2 1.2577 06/15/04 13:37:20 

243228" Li670 0.01 u mg/L 0.01 0.0029 06/15/04 13:37:20 
243228" Mg2790" 0.364 mg/L 0.05 0.36424 06/15/04" 13:17" 
243228" Mn2576" 0.005 U mg/L 0.005 0.00037 06/15/04" 13:17" 

243228" Na589 7.47 mg/L 0.2 7.4679 06/15/04 13:37:20 
243228" Ni2316" 0.01 u mg/L 0.01 0.00023 06/15/04" 1 3: 17" 
243228" P-1782" 0.037 mg/L 0.02 0.03730 06/15/04" 13:17" 
243228" P b220" 0.005 U mg/L 0.005 0.001 35 06/15/04" 13: 17" 

243228" S-1820" 0.987 mg/L 0.05 0.98693 06/15/04" 13: 1 7" 

243228" Sel96" 0.015 U mg/L 0.015 0.00387 06/15/04" 1 3: 17" 
243228" Si2881 I' 2.97 mg/L 0.05 2.97323 06/15/04" 13:17" 
243228" Sn 1 899" 0.01 u mg/L 0.01 0.00405 06/15/04" 13: 17" 
243228" Sr4215" 0.008 mg/L 0.005 0.0081 1 06/15/04" 13:17" 

243228" Ti3349" 0.007 mg/L 0.005 0.00745 06/15/04" 13: 17" 
243228" TI 1 908" 0.02 u mg/L 0.02 0.00098 06/15/04" 13: 1 7" 
243228" U-4090" 0.1 u mg/L 0.1 0.00440 06/15/04" 13:17" 
243228" V-2924" 0.005 U mg/L 0.005 0.001 07 06/15/04" 13:17" 

243228" Y-3710" 0.005 U mg/L 0.005 0.00001 06/15/04" 13:17" 
243228" Zn2062" 0.1 1 9 mg/L 0.005 0.1 1 888 06/15/04" 1 3: 1 7" 
243228" Zr3496" 0.005 U mg/L 0.005 0.00051 06/15/04" 13: 17" 

243228" Ag3280" 0.005 U mg/L 0.005 -0.0001 7 06/15/04" 1311 7" 

243228" La3988" 0.005 U mg/L 0.005 -0.00035 06/15/04" 1 3: 17" 

243228" Mo2020" 0.01 U mg/L 0.01 -0.0001 5 06/15/04" 1311 7" 

243228" Pd3404" 0.005 U mg/L 0.005 -0.0021 7 06/15/04" 13: 17" 

243228" Sb2068" 0.02 u mg/L 0.02 -0.00365 06/15/04" 1 3: 17" 

243228" Th2837" 0.015 U mg/L 0.015 -0.00379 06/15/04" 13: 1 7" 

243228" W-2079" 0.01 U mg/L 0.01 -0.001 54 06/15/04" 1311 7" 

243229" Ag3280" 0.005 U mg/L 0.005 -0.0001 1 06/15/04" 13:37" 
243229" A I 3 082 I' 0.05 U mg/L 0.05 -0.02060 06/15/04" 13137" 
243229" As1 890" 0.005 U mg/L 0.005 0.00370 06/15/04" 13:37" 
243229" 8-2496" 0.1 42 mg/L 0.05 0.1 41 66 06/15/04" 13:37" 
243229" Ba4934" 0.01 2 mg/L 0.005 0.01 21 1 06/15/04" 13:37" 
243229" Be31 30" 0.005 U mg/L 0.005 0.00008 06/15/04" 13:37" 
243229" Bi2230" 0.01 u mg/L 0.01 0.00280 06/15/04" 13:37" 
243229" Ca3179" 24.7 mg/L 0.05 24.72039 06/15/04" 13:37" 
243229" Cd2265" 0.005 U mg/L 0.005 0.00036 06/15/04" 13:37" 
243229" Co2286" 0.005 U mg/L 0.005 0.00076 06/15/04" 13:37" 

0.00000 06/15/04" 13:37" 24322 9 I' Cr2677" 0.01 5 U mg/L 0.015 
243229" Cu3247" 0.005 U mg/L 0.005 -0.0001 2 06/15/04" 13:37" ~ 

~~ ~ 

0.10061 
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system id elem result qual units rl tv rec ug/ml date time 

243229" Fe27 1 4" 0.1 u mg/L 0.1 -0.0031 9 06/15/04" 13:37" 

243229" La3988" 0.005 U mg/L 0.005 -0.0001 2 06/15/04" 13:37" 
243229" K-766 5.53 mg/L 0.2 5.531 7 06/15/04 13:40:24 

243229" Li670 0.035 mg/L 0.01 0.0352 06/15/04 13:40:24 
243229" Mg2790" 3.29 mg/L 0.05 3.2861 9 06/15/04" 13:37" 
243229" Mn2576" 0.005 U mg/L 0.005 0.00000 06/15/04" 13:37" 
243229" Mo2020" 0.01 U mg/L 0.01 0.00588 06/15/04" 13:37" 
243229" Na589 37.3 mg/L 0.2 37.2965 06/15/04 13:40:24 
243229" N i23 1 6" 0.01 u mg/L 0.01 
243229" P-1782" 0.025 mg/L 0.02 0.02484 06/15/04" 13:37" 

-0.001 31 06/15/04" 13:37" 
~ ~~ 

243229" Pb220" 0.005 U mg/L 0.005 -0.00043 06/15/04" 13:37" 
243229" Pd3404" 0.005 U mg/L 0.005 -0.00257 06/15/04" 13:37" 

243229" S b2068" 0.02 u mg/L 0.02 -0.00008 06/15/04" 13137" 
243229" S-1820" 8.52 mg/L 0.05 8.52205 06/15/04" 13:37" 

243229" Sel96" 0.015 U mg/L 0.015 0.00546 06/15/04" 13:37" 
243229" Si2881 I' 24.3 mg/L 0.05 24.2921 2 06/15/04" 13:37" 
243229" Snl899" 0.01 6 mg/L 0.01 0.01 595 06/15/04" 13:37" 
243229" 3421 5" 0.1 00 mg/L 0.005 0.1 0041 06/15/04" 13:37" 
243229" Th2837" 0.01 5 U mg/L 0.015 -0.0051 7 06/15/04" 13:37" 
243229" Ti3349" 0.005 U mg/L 0.005 -0.00031 06/15/04" 13:37" 
243229" TI 1 908" 0.02 u mg/L 0.02 0.00521 06/15/04" 13:37" 
243229" U-40 90 'I 0.1 u mg/L 0.1 0.00043 06/15/04" 13:37" 
243229" V-2924" 0.005 U mg/L 0.005 0.00326 06/15/04" 13:37" 
243229" W-2079" 0.01 U mg/L 0.01 -0.001 60 06/15/04" 13137" 
243229" Y-3710" 0.005 U mg/L 0.005 -0.00009 06/15/04" 13:37" ~ ~ - - - -  ~ - 
243229" Zn2062" 0.005 U mg/L 0.005 0.00221 06/15/04" 13:37" 

243230" Ag3280" 0.005 U mg/L 0.005 0.0001 3 06/15/04" 13:41 I' 
243230" A13082" 0.05 U mq/L 0.05 0.01 895 06/15/04" 13:41 'I 

243230" 6-2496" 0.258 mg/L 0.05 0.25843 06/15/04" 13:41 I' 
243230" Ba4934" 0.005 U mg/L 0.005 0.00279 06/15/04" 13:41 I' 

243230" Be31 30" 0.005 U mg/L 0.005 0.00002 06/15/04" 13:41 I' 

243230" Ca3179" 2.49 mg/L 0.05 2.4921 8 06/15/04" 13:41 I' 
243230" Cd2265" 0.005 U mg/L 0.005 0.00034 06/15/04" 13:41 'I 
243230" Co2286" 0.005 U mg/L 0.005 0.00005 06/15/04" 13:41 I' 

243230" Cu3247" 0.005 U mg/L 0.005 0.001 53 06/15/04" 13:41 I' 

243230" Fe2714" 0.1 36 mg/L 0.1 0.1 3575 06/15/04" 13:41 I' 
243230" K-766 3.81 mg/L 0.2 3.8069 06/15/04 1 353: 15 
243230" La3988" 0.005 U mg/L 0.005 0.00030 06/15/04" 13:41 I' 
243230" Li670 0.270 mg/L 0.01 0.2696 06/15/04 1353: 15 
243230" Mg2790" 0.1 12 mg/L 0.05 0.1 1207 06/15/04" 13:41 I' 
243230" Mn2576" 0.005 U mg/L 0.005 0.00367 06/15/04" 13:41 I' 
243230" Mo2020" 0.046 mg/L 0.01 0.04588 06/15/04" 13:41 I' 
243230" Na589 206 mg/L 0.2 205.81 12 06/15/04 1353: 15 

243230" P-1782" 0.057 mg/L 0.02 0.05706 06/15/04" 13:41 I' 
243230" Pb220" 0.005 U mg/L 0.005 0.00388 06/15/04" 13:41 I' 

243230" S-1820" 10.4 mg/L 0.05 10.40335 06/15/04" 13:41 I' 
243230" Sb2068" 0.02 u mg/L 0.02 0.01 376 06/15/04" 13:41 I' 

0.02561 06/15/04" 13:41 I' 243230" Sel96" 0.05 U mg/L 0.05 

243229" Zr3496" 0.005 U mg/L 0.005 -0.00001 06/15/04" 13137" 

243230" As1 890" 0.005 U mg/L 0.005 -0.00265 06/15/04" 13141 I' 

243230" Bi2230" 0.01 u mq/L 0.01 -0.00302 06/15/04" 13141 I' 

243230" Cr2677" 0.01 5 U mg/L 0.015 -0.00056 06/15/04" 13141 I' 

243230" Ni2316" 0.01 u mg/L 0.01 -0.00082 06/15/04" 13141 I' 

243230" Pd3404" 0.005 U mg/L 0.005 -0.00002 06/15/04" 13:41 I' 

~~~ 

010062 
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243230" Si2881 I' 7.88 mg/L 0.05 7.88349 06/15/04" 13:41 I' 
243230" Snl899" 0.062 mg/L 0.01 0.06231 06/15/04" 13:41 I' 
243230" Sr421 5" 0.007 mq/L 0.005 0.00696 06/15/04" 13141 I' 
243230" Th2837" 0.01 5 U mg/L 0.015 -0.00020 06/15/04" 13141 I' 

243230" Ti3349" 0.005 U mg/L 0.005 -0.0001 3 06/15/04" 13141 I' 

243230" TI1 908" 0.075 U mg/L 0.075 -0.07505 06/15/04" 13141 I' 

243230" U-4090" 0.1 u mg/L 0.1 -0.00299 06/15/04" 13141 'I 

243230" V-2924" 0.005 U mg/L 0.005 -0.00034 06/15/04" 13141 I' 

243230" Y-3710" 0.005 U mg/L 0.005 -0.00001 06/15/04" 13141 'I 

243230" W-2079" 0.01 U mg/L 0.01 0.001 36 06/15/04" 13:41 'I 

243230" Zn2062" 0.005 U mg/L 0.005 0.00008 06/15/04" 13141 I' 
243230" Zr3496" 0.005 U mg/L 0.005 0.0001 0 06/15/04" 13:41 I' 
2432304 K-766 3.82 mg/L 0.2 3.821 7 06/15/04 13156: 1 9 
2432304 Li670 0.265 mg/L 0.01 0.2654 06/15/04 1 356: 1 9 
2432304 Na589 203 m g/L 0.2 202.7277 06/15/04 1 356: 1 9 
243231 I' Ag3280" 0.005 U mg/L 0.005 -0.00044 06/15/04" 13:46" 
243231 'I AI 3082 I' 0.05 U mg/L 0.05 -0.01 994 06/15/04" 13146" 
24323 1 I' As1 890" 0.01 0 mg/L 0.005 0.00960 06/15/04" 13:46" 
243231 I' B-2496" 0.1 36 mg/L 0.05 0.13600 06/15/04" 1 3146" 
243231 I' Ba4934" 0.008 mg/L 0.005 0.0081 3 06/15/04" 13:46" 
243231 I' Be31 30" 0.005 U mg/L 0.005 0.0001 1 06/15/04" 13:46" 
243231 I' Bi2230" 0.01 u mg/L 0.01 0.001 82 06/15/04" 13:46" 
243231 I' Ca3179" 13.3 mg/L 0.05 13.29359 06/15/04" 13:46" 
243231 'I Cd2265" 0.005 U mg/L 0.005 0.0001 5 06/15/04" 13:46" 
243231 I' Co2286" 0.005 U mg/L 0.005 0.00094 06/15/04" 13146" 
24323 1 I' Cr2677" 0.01 5 U mg/L 0.015 -0.0001 2 06/15/04" 13:46" 
243231 'I Cu3247" 0.005 U mg/L 0.005 -0.00056 06/15/04" 13146" 
243231 'I Fe2714" 0.1 u mg/L 0.1 0.01 436 06/15/04" 13:46" 
243231 I' K-766 5.68 mg/L 0.2 5.6802 06/15/04 13159123 
243231 I' La3988" 0.005 U mg/L 0.005 0.00002 06/15/04" 13:46" 
243231 I' Li670 0.038 mg/L 0.01 0.0381 06/15/04 13:59:23 
24323 1 I' M 92 790 I' 2.05 mg/L 0.05 2.05341 06/15/04" 13:46" 
243231 'I Mn2576" 0.006 mg/L 0.005 0.00565 06/15/04" 13:46" 
24323 1 I' Mo2020" 0.01 U mg/L 0.01 0.00976 06/15/04" 13:46" 
243231 I' Na589 41.9 mg/L 0.2 41.91 94 06/15/04 13:59:23 
243231 I' Ni2316" 0.01 u mg/L 0.01 0.00021 06/15/04" 13:46" 
243231 'I P-1782" 0.02 u mg/L 0.02 0.01 870 06/15/04" 13:46" 

243231 I' Pd3404" 0.005 U mg/L 0.005 0.001 76 06/15/04" 13:46" 
243231 I' S-1820" 6.96 mg/L 0.05 6.95732 06/15/04" 13:46" 
243231 I' S b2068" 0.02 u mg/L 0.02 0.00281 06/15/04" 13:46" 
243231 I' Se 1 96" 0.015 U mg/L 0.015 0.00352 06/15/04" 13:46" 
24323 1 I' Si288 1 I' 25.7 mg/L 0.05 25.68427 06/15/04" 13:46" 
24323 1 I' Snl899" 0.01 3 mg/L 0.01 0.01 292 06/15/04" 13146" 
243231 I' 3421 5" 0.067 mg/L 0.005 0.06656 06/15/04" 13:46" 

243231 I' Pb220" 0.005 U mg/L 0.005 -0.0001 4 06/15/04" 13146" 

24323 1 'I Th2837" 0.01 5 U mg/L 0.015 -0.00306 06/15/04" 13146" 
243231 I' Ti3349" 0.005 U mg/L 0.005 -0.00031 06/15/04" 13146" 
243231 I' TI 1 908" 0.02 u mg/L 0.02 -0.00893 06/15/04" 13:46" 
243231 I' U-4090" 0.1 u mg/L 0.1 0.01 220 06/15/04" 13:46" 
24323 1 I' V-2924" 0.006 mg/L 0.005 0.00562 06/15/04" 13:46" 
243231 I' W-2079" 0.01 U mg/L 0.01 0.00058 06/15/04" 13:46" 

24323 1 I' Zn2062" 0.005 U mg/L 0.005 0.001 62 06/15/04" 13:46" 
*243231 I' Zr3496" 0.005 U mg/L 0.005 0.00023 06/15/04" 13:46" 

243231 I' Y-3710" 0.005 U mg/L 0.005 -0.00007 06/15/04" 13:46" 

010063 
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243231 s" 

010064 

Ag3280" 0.05 1 mg/L 0.005 0.05 102.5% 0.051 26 06/15/04" 1351 I' 

llsystem id I elem lresult lqual lunits Irl Itv lrec I 1 ug/ml I date I time 1 

243231 s" 
243231 s" 
243231 s" 
243231 s" 

As 1 890" 2.04 mg/L 0.005 2 101.7% 2.04387 06/15/04" 1351 I' 
B-2496" 0.141 mg/L 0.05 0.14074 06/15/04" 1 3:51 I' 
Ba4934" 2.03 mg/L 0.005 2 100.9% 2.02688 06/15/04" 13:51" 
Be31 30" 0.049 ma/L 0.005 0.05 98.7% 0.04937 06/15/04" 1351 I' 

11243231 s" I Al3082" I 1.95 I I mg/L I 0.051 2 I 97.3% I I 1.94636 I 06/15/04" I 1351 I' 11 

243231 s" 
243231 s" 
243231 s" 

Bi2230" 0.01 u mg/L 0.01 0.0081 9 06/15/04" 13:51 I' 
Ca3179" 33.7 mg/L 0.05 20 101.9% 33.68361 06/15/04" 1351 I' 
Cd2265" 0.050 mg/L 0.005 0.05 99.5% 0.04974 06/15/04" 1351 'I 

243232" 
243232" 
243232" 

243232" Cr2677" 0.01 5 U mg/L 0.015 0.00032 0611 5/04" 
243232" Cu3247" 0.005 U mg/L 0.005 -0.00028 06/15/04" 1356" 

Fe27 1 4" 0.1 u mg/L 0.1 0.00607 06/15/04" 13:56" 
K-766 3.82 mg/L 0.2 3.821 0 06/15/04 14:02:28 
La3988" 0.005 U mg/L 0.005 -0.00007 06/15/04" 13:56" ~ 
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F ug/ml date system id elem result qual units rl tv rec 
I I 

n243232" I Li670 1 0.045 
, I I I I 

I ma/L I 0.01 I I 
11243232" IMg2790" I 1.07 mg/L 0.05 

U ma/L 0.005 243232" Mn2576" 0.005 
243232" 
243232" Na589 
243232" Ni2316" 

1 1356" 
14:02:28 mg/L 0.2 

U mg/L 0.01 1356" 
11243232" lP-1782" I 0.02 1356" 

1356" 243232" Pb220" 0.005 
243232" Pd3404" 0.005 -0.001 37 06/15/04" 

8.09277 06/15/04" 
1356" 
13:56" 

0.005 
11243232" IS 1820" I 8.09 
11243232" ISb2068" I 0.02 U mg/L 0.02 

U ma/L 0.015 
0.001 51 06/15/04" 
0.00391 06/15/04" 

13:56" 
13:56" 11243232" I Sel96" I 0.01 5 

(1fi3232" (Si2881" I 26.2 I mg/L I 0.051 I 1356" 
1356" 243232" Snl899" 0.01 2 

243232" Sr4215" 0.071 
243232" Th2837" 0.01 5 
243232" Ti3349" 0.005 

mg/L 0.01 
mg/L 0.005 

U mg/L 0.015 
U ma/L 0.005 

I 0.07071 I 06/15/04" 1356" 
1356" 
1356" 

11243232" I TI 1 908" I 0.02 U mg/L 0.02 
U mg/L 0.1 

mg/L 0.005 
U mg/L 0.01 

-0.00938 06/15/04" 
0.02237 06/15/04" 

1356" 
1356" 
13:56" 
13:56" 243232" W-2079" 



.. 

system id elem result qual units rl tv rec ug/ml date time 

2451 08" Si2881 I' 19.7 mg/L 0.05 19.70862 06/15/04" 14:OO" 
2451 08" Snl899" 0.01 u mg/L 0.01 0.0041 5 06/15/04" 14:OO" 
245 1 08" Sr4215" 0.075 mg/L 0.005 0.07474 06/15/04" 14:OO" 
245 1 08" Th2837" 0.01 5 U mg/L 0.015 -0.00297 06/15/04" 14:OO" 
245 1 08" Ti3349" 0.005 U mg/L 0.005 -0.00026 06/15/04" 14:OO" 
245 1 08" TI 1 908" 0.02 u mg/L 0.02 -0.00225 06/15/04" 14:OO" 
2451 08" U-4090" 0.1 u mg/L 0.1 0.01 539 06/15/04" 14:OO" 
2451 08" V-2924" 0.01 3 mg/L 0.005 0.01 334 06/15/04" 14:OO" 
245 1 08" W-2079" 0.01 U mg/L 0.01 0.00567 06/15/04" 14:OO" 
245 1 08" Y 3710" 0.005 U ma/L 0.005 -0.0001 3 06/15/04" 14:OO" 

Div 20 

06002.01.1 41 
t0#040415-2, 040521 -6 010066 



Div 20 

06002.01 .I 41 
t0#040415-2, 040521 -6 

245 1 09" 
245 1 09" 
2451 09" 
245 1 09" 

010067 

La3988" 0.005 U mg/L 0.005 -0.00002 06/15/04" 14: 15" 
Li670 0.089 mg/L 0.01 0.0889 06/15/04 14: 1 8: 1 9 
M g2790" 0.550 mg/L 0.05 0.54993 06/15/04" 14: 15" 
Mn2576" 0.005 U mq/L 0.005 0.00061 06/15/04" 14:15", 



Div 20 

06002.01.1 41 
t0#040415-2, 040521 -6 

system id elem result qual units rl tv rec ug/ml date 

245 1 09" Mo2020" 0.01 U mg/L 0.01 0.00646 06/15/04" 
2451 09" Na589 77.2 mg/L 0.2 77.1561 06/15/04 

245 1 09" P-1782" 0.033 mg/L 0.02 0.0331 9 06/15/04" 
2451 09" Pb220" 0.005 U mg/L 0.005 0.00076 06/15/04" 
245 1 09" Pd3404" 0.005 U mg/L 0.005 0.0001 5 06/15/04" 
245 1 09" S-1820" 7.36 mg/L 0.05 7.35884 06/15/04" 
2451 09" S b2068" 0.02 u mg/L 0.02 0.00200 06/15/04" 
245 1 09" Se196" .- 0.015 U mg/L 0.015 0.00585 06/15/04" 
245 1 09" Si2881 I' 25.6 mg/L 0.05 25.62435 06/15/04" 
2451 09" Sn 1 899" 0.01 u mg/L 0.01 0.00801 06/15/04" 
245 1 09" Sr4215" 0.031 mg/L 0.005 0.031 47 06/15/04" 

245 1 09" Ti3349" 0.005 U mg/L 0.005 0.00056 06/15/04" 

2451 09" U-4090" 0.1 u mg/L 0.1 0.00299 06/15/04" 
2451 09" V-2924" 0.005 U mg/L 0.005 0.00473 06/15/04" 
245 1 09" W-2079" 0.01 U mg/L 0.01 0.00064 06/15/04" 
245 1 09" Y-3710" 0.005 U mg/L 0.005 0.00006 06/15/04" 
245 1 09" Zn2062" 0.005 U mg/L 0.005 0.00279 06/15/04" 
245 1 09" Zr3496" 0.005 U mg/L 0.005 0.00085 06/15/04" 

2451 09" Ni2316" 0.01 u mg/L 0.01 -0.00032 06/15/04" 

2451 09" Th2837" 0.01 5 U mg/L 0.015 -0.00032 06/15/04" 

245 1 09" TI 1 908" 0.02 u mg/L 0.02 -0.00642 06/15/04" 

2451 10" Ag3280" 0.005 U mg/L 0.005 -0.00048 06/15/04" 
2451 10" A13082" 0.05 U mg/L 0.05 -0.02370 06/15/04" 
2451 10" As1 890" 0.007 mg/L 0.005 0.00737 06/15/04" 
2451 10" B-2496" 0.1 41 mg/L 0.05 0.14082 06/15/04" 
2451 1 0" Ba4934" 0.01 1 mg/L 0.005 0.01 066 06/15/04" 
2451 10" Be31 30" 0.005 U mg/L 0.005 0.00022 06/15/04" 
2451 10" Bi2230" 0.01 u mg/L 0.01 0.00246 06/15/04" 
2451 10" Ca3179" 13.6 mg/L 0.05 13.63298 06/15/04" 
2451 10" Cd2265" 0.005 U ma/L 0.005 0.00000 06/15/04" 

010068 

time 

14:15" 
14:18: 19 

14: 1 5" 
14:15" 
14: 15" 
14:15" 
14: 15" 
14: 15" 
14: 1 5" 
1 4: 1 5" 
14:15" 
14:15" 

14: 15" 

14:15" 
14: 15" 
14: 15" 
14: 15" 
14: 15" 
14: 15" 

1411 5" 

1411 5" 

14:20" 
14:20" 
14:20" 
14:20" 
14:20" 
14:20" 
14:20" 
14:20" 
14:20" 

2451 10" Co2286" 0.005 U mg/L 0.005 0.00091 06/15/04" 
2451 10" Cr2677" 0.01 5 U mg/L 0.015 -0.001 06 06/15/04" 14:20" 



Div 20 
t0#040415-2, 040521 -6 

2451 12" Ag3280" 0.005 U mg/L 0.005 -0.00030 06/15/04" 14:44" 
2451 12" A13082" 0.05 U mg/L 0.05 -0.01 757 06/15/04" 14:44" 
2451 1 2" As1 890" 0.005 U mg/L 0.005 -0.001 03 06/15/04" 14:44" 
2451 12" B-2496" 0.05 U mg/L 0.05 -0.001 68 06/15/04" 14:44" 
2451 12" Ba4934" 0.005 U mg/L 0.005 0.0001 4 06/15/04" 14:44" 
2451 12" Be31 30" 0.005 U mg/L 0.005 0.00029 06/15/04" 14:44" 
2451 12" Bi2230" 0.01 u mg/L 0.01 0.00554 06/15/04" 14:44" 
2451 12" Ca3179" 10.0 mg/L 0.05 10.01 406 06/15/04" 14:44" 
12451 12" 1Cd2265" I 0.0051u I ma/L I 0.0051 I I 0.001 02 I 06/15/04" I 14:44" I 

010069 
06002.01.1 41 

elem result lsystem id 
2451 10" U-4090" 0.1 I 2451 10" V 2924" 0.013 

2451 1 0" Zr3496" 0.005 
2451 1 1 I' Ag3280" 0.005 
2451 1 1 I' A13082" 0.396 
2451 1 1 'I As1 890" 0.01 0 
2451 1 1 I' B-2496" 0.1 71 
2451 1 1 'I Ba4934" 0.008 
2451 1 1 I' Be31 30" 0.005 

0.01 I 2451 1 1 I' B i 22 30 I' 
2451 11 I' Ca3179" 6.97 
2451 1 1 I' Cd2265" 0.005 

lqual 

lu 

U 
U 
U 

U 
U 

U 

units rl tv rec ug/ml date time 

mg/L 0.1 0.00769 06/15/04" 14:20" 
mg/L 0.005 0.01 326 06/15/04" 14:20" 

-0.0001 4 06/15/04" 14:20" 
mg/L 0.01 -0.00068 06/15/04" 
ma/L 0.005 

0.00020 06/15/04" 14:20" 
mg/L 0.005 -0.0001 6 06/15/04" 
ma/L 0.005 
mg/L I 0.0051 I 
mg/L 0.05 0.39623 06/15/04" 14:39" 
mg/L 0.005 0.00993 06/15/04" 14:39" 
mg/L 0.05 0.1 7053 06/15/04" 14:39" 
ma/L 0.005 0.0081 2 06/15/04" 14:39" 

0.0031 1 06/15/04" 14:39" 
mg/L 0.005 0.00029 06/15/04" 
ma/L 0.01 
mg/L 0.05 6.96974 06/15/04" 
ma/L 0.005 0.00009 06/15/04" 14:39" 

112451 1 1 I' )W-2079" I 0.01 

Zr3496" 

U I 
0.001 71 06/15/04" 14:39" 

U mg/L 0.005 0.0001 7 06/15/04" 
U mg/L 0.005 
U I ma/L I 0.0051 I I I 0.001 29 I 06/15/04" I 14:39" 11 



Oiv 20 

06002.01.141 
tO#040415-2, 040521 -6 

2451 12" Sel96" 0.01 5 U mg/L 0.015 -0.00280 06/15/04" 14:44" 
2451 12" Si2881 I' 0.05 U mg/L 0.05 0.00677 06/15/04" 14:44" 
245 1 12" Sn 1899" 0.01 u mg/L 0.01 0.00041 06/15/04" 14:44" 
2451 12" Sr4215" 0.005 U mg/L 0.005 0.00021 06/15/04" 14:44" 

2451 12" Ti3349" 0.005 U mg/L 0.005 0.00029 06/15/04" 14:44" 
2451 12" TI 1 908" 0.02 u mg/L 0.02 0.00765 06/15/04" 14:44" 
2451 1 2" U -4 0 9 0 'I 0.1 u mg/L 0.1 0.01 455 06/15/04" 14:44" 

2451 12" Th2837" 0.01 5 U mg/L 0.015 -0.00970 06/15/04" 14:44" 

2451 12" V-2924" 0.005 U mg/L 0.005 -0.00039 06/15/04" 14:44" 
2451 12" W-2079" 0.01 U mg/L 0.01 -0.00232 06/15/04" 14:44" 
2451 1 2" Y-3710" 0.005 U mg/L 0.005 -0.0001 2 06/15/04" 14:44" 
2451 12" Zn2062" 0.005 U mg/L 0.005 0.00039 06/15/04" 14:44" 
2451 12" Zr3496" 0.005 U mg/L 0.005 0.0001 1 06/15/04" 14:44" 
2451 13" Ag3280" 0.1 00 mg/L 0.005 0.10009 06/15/04" 14:49" 
2451 13" A13082" 0.075 mg/L 0.05 0.07520 06/15/04" 14:49" 

~ 2451 1 3" ~~ As1 890" 0.092 mg/L 0.005 ~~ ~ 0.09205 06/15/04" 14:49" 

2451 13" Ba4934" 0.101 mg/L 0.005 0.1 0052 06/15/04" 14:49" 
2451 1 3" Be31 30" 0.097 mq/L 0.005 0.09660 06/15/04" 14:49" 

2451 1 3" Ca3179" 9.96 mg/L 0.05 9.95879 06/15/04" 14:49" 
2451 1 3" Cd2265" 0.1 00 mg/L 0.005 0.09956 06/15/04" 14:49" 
2451 13" Co2286" 0.099 mg/L 0.005 0.09875 06/15/04" 14:49" 
2451 13" 02677" 0.097 mg/L 0.015 0.09681 06/15/04" 14:49" 
2451 13" Cu3247" 0.096 mg/L 0.005 0.09593 06/15/04" 14:49" 
2451 1 3" Fe2714" 10.1 mg/L 0.1 1 0.1 1630 06/15/04" 14:49" 
2451 13" K-766 8.99 mg/L 0.2 8.9893 06/15/04 14:40:22 

2451 1 3" Li670 0.01 u mg/L 0.01 0.0020 06/15/04 14:40:22 
2451 13" Mg2790" 9.77 mg/L 0.05 9.77278 06/15/04" 14:49" 
2451 13" Mn2576" 0.101 mg/L 0.005 0.10069 06/15/04" 14:49" 
2451 1 3" Mo2020" 0.092 mg/L 0.01 0.09239 06/15/04" 14:49" 
2451 13" Na589 8.91 mg/L 0.2 8.9059 06/15/04 14:40:22 
2451 1 3" Ni2316" 0.098 mg/L 0.01 0.09824 06/15/04" 14:49" 

2451 13" B-2496" ~~ 0.05-u- ~ mg/L 0.05 -0.00325 06/15/04" 14:49" 

2451 13" Bi2230" 0.01 u mg/L 0.01 -0.001 16 06/15/04" 14:49" 

2451 13" La3988" 0.005 U mg/L 0.005 -0.00027 06/15/04" 14149" 

010070 

P-1782" 
Pb220" 
Pd3404" 

2451 1 2" 

0.02 u mg/L 0.02 0.00441 06/15/04" 14:49" 
0.099 mg/L 0.005 0.09874 06/15/04" 14:49" 
0.005 U mg/L 0.005 -0.001 29 06/15/04" 14:49" 

11245 1 12" 

112451 1 3" 
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Div 20 

06002.01.1 41 
t0#040415-2, 040521 -6 

U 

0110072 

mg/L 0.005 0.00025 06/15/04" 14:58" 
mg/L 0.05 0.3361 6 06/15/04" 14:58" 
mg/L 0.005 0.00522 06/15/04" 14:58" 
ma/L 0.05 0.141 55 06/15/04" 14:58" 

llsystem id I elem lresult lqual Junits Irl Itv lrec I date I time 

2451 15" 
2451 1 5" 

As1 890" 0.005 
B 2496" 0.142 

112451 1 5" I Ba4934" I 0.01 2 
U 
U 

mg/L 0.005 0.01 175 06/15/04" 14:58" 
mg/L 0.005 0.00029 06/15/04" 14:58" 
mg/L 0.01 -0.00036 06/15/04" 14158" 

2451 15" 
2451 15" 

Be31 30" 0.005 
Bi2230" 0.01 

112451 15" I Cu3247" I 0.005 

2451 15" 
2451 15" 

Ca3179" 14.0 
Cd2265" 0.005 U 

mg/L 0.05 13.97375 06/15/04" 14:58" 
mg/L 0.005 0.00048 06/15/04" 14:58" 

2451 15" 
2451 15" 

Co2286" 0.005 
02677" 0.01 5 

U I mg/L I 0.0051 I I I 0.00074 I 06/15/04" I 14:58" 

U 
U 

mg/L 0.005 0.00067 06/15/04" 14:58" 
ma/L 0.015 -0.00023 06/15/04" 14:58" 

2451 15" 
2451 15" 

Fe2714" 0.182 
K-766 3.69 

mg/L 
mg/L 

112451 15" I Zn2062" 

0.1 0.1 81 86 06/15/04" 14:58" 
0.2 3.6892 06/15/04 14:47:00 

2451 15" Snl899" 0.01 u mg/L 0.01 0.00891 06/15/04" 14:58" 
2451 15" Sr4215" 0.077 mg/L 0.005 0.07695 06/15/04" 14:58" 
2451 15" 
2451 15" 

0.005 
0.498 

Th2837" 0.01 5 U mg/L 0.015 -0.00073 06/15/04" 14:58" 
Ti3349" 0.005 U mg/L 0.005 0.00379 06/15/04" 14:58" 

0.005 
0.172 

2451 15" 
2451 15" 
2451 15" 

2451 15" 
2451 15" 

0.008 
0.005 
0.01 

TI 1 908" 0.02 u mg/L 0.02 -0.00902 06/15/04" 14:58" 
U-4090" 0.1 u mg/L 0.1 0.00985 06/15/04" 14:58" 
V-2924" 0.01 4 mg/L 0.005 0.01 362 06/15/04" 1458" 

Y-3710" 0.005 U mg/L 0.005 0.00009 06/15/04" 14:58" 
W-2079" 0.01 U mg/L 0.01 -0.001 87 06/15/04" 1458" 

7.31 
0.005 

2451 15" 
2451 16" 

0.005 
0.01 5 

Z r34 9 6 I' 
Ag3280" 

2451 16" 
2451 16" 

A13082" 
As1 890" 

U mg/L 0.005 0.001 14 06/15/04" 14:58" 
U ma/L 0.005 0.001 13 06/15/04" 14:58" 

2451 16" 
2451 16" 
2451 16" 
2451 16" 

U mg/L 0.005 -0.00031 06/15/04" 15:03" 
ma/L 0.05 0.49776 06/15/04" 15:03" 

B-2496" 
Ba4934" 
Be3 1 30" 
Bi2230" 

U mg/L 0.005 0.001 88 06/15/04" 15:03" 
ma/L 0.05 0.1 721 4 06/15/04" 15:03" 

2451 16" 
2451 16" 

I mg/L I 0.0051 I I 1 0.00835 I 06/15/04" I 15:03" 

Ca3179" 
C d2265 It 

2451 1 6" 
2451 16" 

Co2286" 
02677" 

2451 1 6" 
2451 16" 

Cu3247" 0.005 
Fe2714" 0.1 67 

2451 16" 
2451 16" 

K-766 2.96 
La3988" 0.005 



Div 20 

06002.01.1 41 
t0#040415-2, 040521 -6 

system id elem result qual units rl tv rec ug/ml date time 

2451 16" Li670 0.100 mg/L 0.01 0.0995 06/15/04 14:50:04 
2451 16" Mg2790" 0.640 mg/L 0.05 0.64045 06/15/04" 15:03" 
2451 16" Mn2576" 0.005 U mg/L 0.005 0.001 19 06/15/04" 15:03" 
2451 16" Mo2020" 0.01 U mg/L 0.01 0.0051 9 06/15/04" 15:03" 
2451 1 6" Na589 85.3 mg/L 0.2 85.341 9 06/15/04 14:50:04 
2451 16" Ni2316" 0.01 u mg/L 0.01 0.00020 06/15/04" 15:03" 
2451 16" P-1782" 0.039 mg/L 0.02 0.0391 3 06/15/04" 15:03" 
2451 16" Pb220" 0.005 U mg/L 0.005 0.001 25 06/15/04" 15:03" 
2451 16" Pd3404" 0.005 U mg/L 0.005 0.00003 06/15/04" 15:03" 
2451 16" S-1820" 7.57 mg/L 0.05 7.56595 06/15/04" 15:03" 
2451 1 6" Sb2068" 0.02 u mg/L 0.02 0.00438 06/15/04" 15:03" 
2451 16" Sel96" 0.01 5 U mg/L 0.015 0.00833 06/15/04" 15:03" 
2451 16" Si2881 I' 27.8 mg/L 0.05 27.83803 06/15/04" 15:03" 
2451 16" Snl899" 0.027 ma/L 0.01 0.02658 06/15/04" 15:03" 

010073 

ICSw-Fl5Wl I' 
Icsw-Fl5Wl I' 
ICSw-Fl5E2 
Icsw-Fl5Wl I' 
ICsw-Fl5E2 

Cu3247" 0.252 mg/L 0.005 0.25 100.8% 0.251 89 06/15/04" 12:39" 
Fe2714" 1.14 mg/L 0.1 1 1 14.1 % 1 .14084 06/15/04" 12:39" 
K-766 19.2 mg/L 0.2 20 95.8% 19.1528 06/15/04 13:15:21 
La3988" 0.005 U mg/L 0.005 0.00026 06/15/04" 12:39" 
Li670 0.01 u mg/L 0.01 -0.0006 06/15/04 13:15:21 

0.00044 06/15/04" 15:03" 
2451 16" Sr4215" 0.036 mg/L 0.005 0.03553 06/15/04" 
2451 16" Th2837" 0.01 5 U mg/L 0.015 

ICsw-Fl5Wl I' 
Icsw-F15W1 I' 

2451 16" I 2451 16" 

Mg2790" 20.7 mg/L 0.05 20 103.4% 20.68613 06/15/04" 
Mn2576" 0.504 

2451 16" 
2451 16" 

mg/L 0.005 0.5 100.7% 0.50362 06/15/04" 12:39" 2:39" 

Ti3349" 0.005 U mg/L 0.005 0.00430 06/15/04" 
TI 1 908" 0.02 u mg/L 0.02 -0.02628 06/15/04" 15:03" 

I 

Ag3280" 0.050 mc 
A13082" 1.91 mc 

/L 0.1 0.01 155 06/15/04" 15:03" 
/L 0.005 0.00360 06/15/04" 15:03" 

/L 0.005 0.0001 1 06/15/04" 15:03" 
/L 0.005 0.0021 0 06/15/04" 15:03" 
/L 0.005 0.001 20 06/15/04" 15:03" 

/L 0.01 -0.00520 06/15/04" 15:03" 

/L 0.005 0.05 101.0% 0.05048 06/15/04" 
/L 0.05 2 95.4% 1 .go805 06/15/04" 12:39" 



Div 20 

06002.01 -1 41 
t0#040415-2, 040521 -6 

system id elem result qual units rl tv rec ug/mI date time 

ICSw-Fl5Wl I' Th2837" 0.01 5 U mg/L 0.015 -0.01 280 06/15/04" 12:39" 
Icsw-Fl5Wl I' Ti3349" 0.005 U mg/L 0.005 0.0001 5 06/15/04" 12:39" 
ICSw-Fl5Wl 'I TI1 908" 2.06 mg/L 0.02 2 102.9% 2.05851 06/15/04" 12:39" 

ICSw-Fl5Wl I' V-2924" 0.498 mg/L 0.005 0.5 99.6% 0.49807 06/15/04" 12:39" 
Icsw-F~ 5W 1 I' U-4090" 0.1 u mg/L 0.1 -0.00082 06/15/04" 12:39" 

ICSw-Fl5Wl 'I W-2079" 0.01 U mg/L 0.01 -0.0001 3 06/15/04" 12139" 
ICSw-Fl5Wl I' Y-3710" 0.005 U mg/L 0.005 -0.0001 2 06/15/04" 12:39" 
Icsw-F15W1 I' Zn2062" 0.497 mg/L 0.005 0.5 99.4% 0.49694 06/15/04" 12:39" 
Icsw-Fl5Wl I' Zr3496" 0.005 U mg/L 0.005 0.00027 06/15/04" 12:39" 
pbW-Fl5El Ag3280" 0.005 U mg/L 0.005 0.00078 06/15/04" 12:34" 
pbw-Fl5El A13082" 0.05 U mg/L 0.05 0.00668 06/15/04" 12:34" 

pbW-Fl5El 6-2496" 0.05 U mg/L 0.05 0.00335 06/15/04" 12:34" 
pbw-Fl5El Ba4934" 0.005 U mg/L 0.005 0.00005 06/15/04" 12:34" 
pbw-Fl5El Be31 30" 0.005 U mg/L 0.005 0.00000 06/15/04" 12:34" 
pbW-Fl5El Bi2230" 0.01 u mg/L 0.01 0.0031 8 06/15/04" 12:34" 
pbW-Fl5El Ca3179" 0.05 U mg/L 0.05 0.01 301 06/15/04" 12:34" 
pbw-Fl5El Cd2265" 0.005 U mg/L 0.005 0.00051 06/15/04" 12:34" 
pbw-Fl5El Co2286" 0.005 U mg/L 0.005 0.00090 06/15/04" 12:34" 
pbw-Fl5El Cr2677" 0.01 5 U mg/L 0.015 0.01 298 06/15/04" 12:34" 
pbw-Fl5El Cu3247" 0.005 U mg/L 0.005 0.0001 1 06/15/04" 12:34" 
pbw-Fl5El Fe2714" 0.1 u mg/L 0.1 0.09873 06/15/04" 12:34" 

pbw-Fl5El La3988" 0.005 U mg/L 0.005 0.001 12 06/15/04" 12:34" 
pbw-Fl5E2 Li670 0.01 u mg/L 0.01 0.0006 06/15/04 1 3: 1 2: 1 7 
pbW-Fl5El Mg2790" 0.05 U mg/L 0.05 0.00807 06/15/04" 12:34" 
pbW-Fl5El Mn2576" 0.005 U mg/L 0.005 0.001 33 06/15/04" 12:34" 
pbw-Fl5El Mo2020" 0.01 U mg/L 0.01 0.00206 06/15/04" 12:34" 

pbW-Fl5El Ni2316" 0.01 u mg/L 0.01 0.0081 5 06/15/04" 12:34" 
pbw-Fl5El P-1782" 0.02 u mg/L 0.02 0.00398 06/15/04" 12:34" 
pbw-Fl5El Pb220" 0.005 U mg/L 0.005 0.00006 06/15/04" 12:34" 
pbW-Fl5El Pd3404" 0.005 U mg/L 0.005 0.0041 4 06/15/04" 12:34" 
pbw-Fl5El S-1820" 0.05 U mg/L 0.05 0.00535 06/15/04" 12:34" 
pbW-Fl5El Sb2068" 0.02 U mg/L 0.02 0.00509 06/15/04" 12:34" 

pbW-Fl5El As1 890" 0.005 U mg/L 0.005 -0.001 97 06/15/04" 12:34" 

pbw-Fl5E2 K-766 0.2 u mg/L 0.2 -0.0828 06/15/04 1 3: 12: 17 

pbw-Fl5E2 Na589 0.2 u mg/L 0.2 -0.051 1 06/15/04 13: 12: 1 7 

I~bw-F l5E l  ISe196" I 0.0151U I ma/L I 0.0151 I I I -0.001 15 I 06/15/04" I 12:34" I 

010074 

pbW-Fl5El Si2881 I' 0.050 U mg/L 0.05 0.02544 06/15/04" 12:34" 

pbw-Fl5El 3421  5" 0.005 U mg/L 0.005 0.00005 06/15/04" 12:34" 
pbW-Fl5El Snl899" 0.01 u mg/L 0.01 -0.00098 06/15/04" 12:34" 

pbw-Fl5El Th2837" 0.01 5 U mg/L 0.015 -0.001 58 06/15/04" 12:34" 
pbw-Fl5El Ti3349" 0.005 U mg/L 0.005 -0.00003 06/15/04" 12:34" 
pbW-Fl5El TI 1 908" 0.02 u mg/L 0.02 0.00076 06/15/04" 12:34" 
pbw-Fl5El U-4090" 0.1 u mg/L 0.1 0.04867 06/15/04" 12:34" 
pbW-Fl5El V-2924" 0.005 U mg/L 0.005 0.00034 06/15/04" 12:34" 
pbw-Fl5El W-2079" 0.01 U mg/L 0.01 0.00027 06/15/04" 12:34" 
pbw-Fl5El Y-3710" 0.005 U mg/L 0.005 0.00000 06/15/04" 12:34" 
pbw-Fl5El Zn2062" 0.005 U mg/L 0.005 0.00047 06/15/04" 12:34" 
pbW-Fl5El Zr3496" 0.005 U mg/L 0.005 0.00077 06/15/04" 12:34" 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
56 214 SOUTHWEST RESEARCH JNSTITUTE 

SAN ANTONIO, TEXAS 78220 BOOK / PAGE: 

PROJECT NO(S): d9Gao2*/.- 

METH0D:3005A~30508~30508-7 .5~301  O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 0 A , _ H C 1 0 ~ H ~ S 0 ~  Sb . 
Microwave-Fusion-Tef Ion-Roc k-OTH ER sf& A%' 4 U G  

MATRIX: Water&Soil-Biota-Solid-LiquidTCLP Ext-OTHER 
INSTRUMENT: G FAA-I CPACP-MS-IC-FLAA-HY DR IDE-OTHER 
ACID INORG #: HN0# 4 e HCI# H,SO,# HC104# HF#, 
INTERNAL STD: Sc @ 10 PPMt/Be @ 10 PPM-SOURCE: W INORG#iz-l+@d EXP: 7-G-byAMT: ,ed 
Oven/Hotplate ID: h) / & Tern perature (OC): 

DISPOSAL I NT/CWTE/LOC: 
FRM- 1 9 1 (Rev ZMar 03) 

L 

L 
L 
I 

ir 
b 
b 
b 
b 
I 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

56 215 SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

r 

C L I E NT (S) : B iK 20 J (spectm) 

TASK ORDER(S): 
PROJECT NO(S): 6bBUz 6 O/\/V/ 
METHOD:3005A~3050B~3050B-7 .5~301  OA-3020A-7760A-7740A-HCIOr HZS04 Sb , 

0 YCrlIf-2 / a  Y 0 5 2 / -  6 SDG(S): ' z 4  3 Z Z Z  / z ~ ~ / ~ ~  

Microwave-Fusion-Teflon-Rock-OTHER $+ r -  al+o+ 
MATRIX: W aterJSoil-Biota-Solid-Liquid-TCLP Ext-OTHER 
INSTRUMENT: GFAA-ICP_LLICP-MS IC FLAA-HY DR IDE-OTHER 
ACID INORG #: HN03# 3t- HCI# HC104# HF# 
INTERNAL STD: Sc @ 10 P P M L B e  63 10 PPM-SOURCE: \ 

Oven/Hotplate ID: $ 1  fi  Temperature ("C): 
INORG#%CW~EXP: 7/&hqAMT: C&& 

PREPARED BY: DATE: 4 -tf+ 

REVIEWED BY: DATE: 6 -/re 0 4 
DISPOSAL INT/@E/LOC: 

FRM-191 (Rev ZMar 03) 



I 

CLP Stikincr Solution @I GFAA LVL ILMO 4.1 

Sb IV 4464 03/01/05 ~ 1000 1000 10 100 
Se IV 4152 07/01/04 1000 100 1 100 
TI IV 4435 02/01/05 1000 500 5 100 

Prepped by:J WIL KS 
Date: OW1404 Exp Date: 07/01/04 

ISS prepped in 1 %HN03, Fisher, lnorg # I #4580 



Trace Metals Reagent Logbook 
010078 

SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 02 ,a4 2 

I 
I 
I 
I 
I 
I 

FRM-304 (Rev O/May 02) 



BOOW PAGE 300 
010079 

SOUTHWEST RESEARCH IMSTITUTE~ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA-2 TRACE ICP DAILY LOG 

ANALYST 

As 189.042 Profile Line 

PEAK POSITION \ 0 13*3-bQ- 
VERNIER POSITION .7q% 

AS Intensity: 5% q , \ &  

COMMENTS: 

FRM-223 (Rev 1/Apr 03) 
Page 1 of 2 



BOOW PAGE r 18 5 3 2  . .  

SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

San Antonio, Texas 78228 . 010080 
SPECTRO ICP DAILY LOG 

ANALYST 

7 I L a )  FLOWS: 
Aux 9-u . 
Coolant h(- 
Mass Flow Coitroller /&& 

POWER: 

Na 

Fe 
Sr 

COMMENTS: 

F A 1  NTENANCE: 

Cleaned Torch: YES 
Changed Pump Tubing: YES 
Cleaned Optics: YES 

OTHER: 

I B 
REVIEWED BY: DATE: [2 lq 

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



ICP Calibration BlanMCB/CCB Solution 

ID: BLK- & L Z  
Date Prepared: 5 - I -6 4 
Make up as needed in 1000ml volumetric flask. 

Added d 5 0 m l H C L  lNORG#: 

Added I _ /  1OOOuI of 10000ppm Sc (INORG. VENT. ) EXP. Date: 10 - 1  -04 INORG #: 4 2 4  

Prepared By:& 0 8 1 * Added I/ 10 ml HN03 INORG #: 4 ~ 6  I 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- MFZ. \ 
Date Prepared: 6 - 2 1 - 0 4- 
Make up as needed in 1OOOml volumetric flask. 

Added 

Added -/I 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date:*” INORG #: 4262, 

Prepared By: @14 

r /  10mlHN03 lNORG#: 443 2 

Added / 50 ml HCL INORG #: 45 i d  /o-l-&- ‘4’4+ 

ICP Calibration BlanMCBKCB Solution 

ID: BLK- 
Date Prepared: Prepared By: 

Make up as needed in 1OOOml volumetric flask. 

Added 10 mi HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added 1OOOul of 1OOOOppm Sc (INORG. VENT. ) EXP. Date: 

- 

INORG #: 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added 1OOOuI of 10000ppm Sc (INORG. VENT. ) EXP. Date: / 
/ 

INORG #: 

FRM-296 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 

010082 
ccv- 04-452 1 
Date Prepared: 5 -2 - de Prepared By: n 
HN03 INORG #:A <b I HCI INORG #: 4<& 

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

Expiration Date: 6 - 30 -3Q/ 

FRM-297 
(Rev O/May 02) 



010083 ICP Calibration Stand 

Date Prepared: <- 21' -& 
HN03 INORG #: 4% '3 HCI INORG #: 4s5< 
Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

Prepared By: 

Prepared 

STD4: 3 ' l - d  
Expiration Dates: 

STD1: ';F -/-ah 
STD2: k --l-k STD5: 6- I -e G 
STD3: 5 -24 -& STDG: %-(-A 

FRM-299 
(Rev O/May 02) 



0 1- 0 0 8 *q ICP Calibration Standard 

Date Prepared: d - 2  -0Q Prepared By: J- 
HN03 INORG #: A 5 c, 'I 
Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

HCI INORG #: 4-5s 7 

Expiration Dates: 
STD1: - STD4: - 
STDP:$- J-OQ, 

STD3:- STDG: - 
STD5: '7 - Ldf 

FRM-299 
(Rev O/May 02) 



010085 

**? ANALYSIS - 

INSTRUMENT: ’aReR/- FILENL4ME: <- 

INSTRUMENT DL: 



pep  iast resuit visible enabiea ... 
tartina run & .  . 
reatinu h i a h  p r i o r i t y  queue entries ... 
Ac*drE.j.G.iij Z-j~ft”cZT”cli iUTE.dSITIES 

d e n t i t y  i : BLK-X S c i e n t i t y  2 : T y p e  : STij 
e i g h t  : i.3338 Voiume : i.80 P r i n t e d  : i2:45:ciZ FM J’une i5, 2384 

ean 7.5 -ii. B 42.3 4272.3 
U 9.2 2. i 6 . 4  36.8 
iisii i22.6 i9.3 is. 2 3.3 
m 

t i  
$ 2  

ean 
2, 
iiSG 

K-766 ii67G Ma585 ScXi  
5.8 -8.3 3. B 4236.3 
8.8 -3. Q 3.8 4236.5 

a. 3 -3.8 3. 3 42‘72.8 
8.8 G. 8 3.3 36. B 

122. s 23. i i 4 . 3  6 . 5  

010086 
, 



ii-766 ii67Gi Na5l35 
i i i  i. i ii .  E, 6. E, 

i. i ii. i; E,. 6 

eari i. i i i . 6  E,. E, 
it 3. G G. z 2.6 

3. i 3. i G. i - ? I C  

K31 '  

itecking c a i i b i - a t i o n  veriiicatian . . . 
d e n t i t y  i : ZiF-CZY-X Iueniity 2 : 

Low i i m i t  "aiue S i g h  iimit 

# i  
.. c - . C r  .. . 

. r. t * c 
3F3i .  w 

34. t3 
h .  c 

6.6 

June is, 2GiGi.i 

010087 



e a n  

iiSt 

- 
U 

-i. Gi 
1.4  

i 4 i .  4 

Identity 2 : Type  : ZB 
Frinted : iZ:S6:Gi.i PEI J'une is, 2G3.i 

010088 

necking calibration b l a n k  ... 
aentity i : Calibration biank 
eport name C i i i i i  

G. iBG 
i67G G- G i 3  
a5u4 3. a59 
c33i 8. a83 

o c  r 
/ et3 - 



e i g h t  : 

F"riiZi3T 
aentity 
e i g h t  : 

s i  : 
472 ii 

.. - c -  n-i OD 
a. d 
4. G 

010089 

# i  
i i 2  



. . C .  I . - * ?  

V U L U I I U ~ ~  by Kicro-Active A u s t r a l i a  F t y  i i a  i : i 5 : 5 b  FE June is, 2GiG.i 

010090 c c. 
Lis 

FpAZkKT .%-Nc-NTEATiGNS 
d e n t i t y  i : Caiibration biank I a e n i i t y  2 : T y p e  : 
e i q h t  : i.3042G ‘v’oiurne : i . G i 3  Frinted ; i:G5:5B FX 

ScZGi 
3263.5 
4197.5 

?an 

33G 

4233.5 
59.5 
i. 2 

4233.5 
Fib. 3 
i. 2 

Type : 



010091 

' e iqht  : i . & G i M  Yoiume : i .66  Printed : 

ean 55*5 -1.5 2454.5 
ij 8.3 i. 4 24.6 
E m  3. Gi 34.3 i. a 

ean 
L 
2s;G 

Type : 3Ai.IPiE 
i:2i:58 Fii J'une i s ,  2GiGi4 

45315.5 
i 4 .  i 
8.3 



2600TO 



010093 
e i g h i  : i,GiGjOB Volume : i.G6 Frinted : 

4542.3 4442.3 
i5.8 i3. a 
3.4 a. 4 

i44 .  G 
3.5 
2.4 



..-I r . - - - . .  

V'ULU I ~ U N  b y  i i i c ro-Act ive  i i u s tx -a i i z  F L y  L t u  

-iecking calibration v e r i f i c a t i a n  . . 
i e r r t i t y  i : CLF-CCV-SZ I d e n t i t y  2 : 

010094 



010095 

i3.5 -i@. 6 
4.5 2. i 

36.7 Ti. 2 

h .  

31.3 

" 4 . 5  
iE;. 3 

identity 5 
Frinted : 

ean 

3sij 

h 

Y 

3359.0 1247. Gi 
a. 7 2. i 
6.2 6.2 

: pu56-2iS 
P r i n t e d  : 



010096 ' , 

Type  : SAMPLE 
i:55:46 FH 2une is, 2GG4 

4 3 i i .  iij 49ii. Gi 
5.7 5.7 
3. i 3. i 

Type : SAWkE 
i:S5:4Et PM 3une is, 23rii.i 

4536.8  
i 2 . 8  

r h  w. i 
J 

i5t 



,A G-, ij *ij N 

d e n t i t y  i 
'eight : i. 

eight : i.3503 Volume : i.03 Frinteci : 

A .A Gk u *r3 -j% 
d e n t i t y  i 
eiuht : i. 

*. f- c c. . 433, 2 223.6 33dWl. 5 
6.5 2 .  ij i63.5 
2. i i. s 3.5 

4574.5 4674.5 
4.5; 4 * 3  
ii. i 6. i 



c c  
i. b 

LLi. I 
c. - 010098 ' 

i 
i, 

SC 

12.4 loct 
, 

: i.GG88 Voiume : i.3ta Printed : 

SC 

c. . * 
3fJ. 3 

4.5 
1.6 

492. a 
i i .  5 
2.3 



i . i Z G . 3  

i eck ing  caiibration verification ... 
i e n t i t y  i : CiF-i=CV-;SC i d e n t i t y  2. : 
?port name Low i i m i t  Value 

is. 68s is. i 4 3  
i67C 4. S i a  4.cEI4 
3SG3 L /  Vtwa i o .  v14Y 

- 4 - p  

f at 

-I“ l?r.-.  c..r * , .  

010099 



010100 

heckin9 caiibration b i a n k  ... 
d e n t i t y  i : Z a i i b r a t i o n  blank I d e n t i t y  2 : 
e p u r i  name ziifii Vaiue 
I 1 0 0  Q. i88 8. iG3 Contaminated 

i : X W i  i d e n t i t y  2 
i.@GQiii Yoiume : i.66 

326. B 
2. a 
3.9 

sis. 3 
5.7 
i *  i 

c i  
e 2  2,5737 



a e n t i t y  i : -3 Identity 2 : pg56-2i5 
e i g h t  : i.0336 Voiume : i.03 printed : 

245 \ \  4 
identity 2 e.-.. d e n t i t y  i : An 



, 

020102 

" 
1 .  i 
i. 7 

Q .  7 
6. s 

r i e n t i t y  i : W Identity 2 : pgS6-5iS 
e i g h t  : i.GG08 Volume : i.G8 P r i n t e d  : 

2445 b 
ientitv 



010103 

3une 15, 231ii.i 

k c k i n g  caiibration v e r i f i c a t i o n  . . 
dentity i : C i F - C i 3 - X  Identity 2 : 
e p 0 i - t  name Low i i m i t  YaPue Sigh iimit 

d e n t i t ?  i : Z a i i b r a t i o n  b i a n k  
e i g h t  : i . G G g i 2  Yoiume : i . G 2  

Identity 2 
Frintea : 

i 4 . 3  -7.3 
8.5 2. i 

fjG* E; J W .  3 
** c 

Identity 2 
Fr in i r ed  : 



010104 



-d? ANALYSIS 

INSTRUMENT: - i r / - t 4 c , ~ _  3 FILEN,LZME: A &+ ( q 3  

INSTRUMENT DL: 
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t-14= 935 
H4 I 9 5 :I. 

1-42 n L3 1. 5 
t4?" r% 3 3 

HI. n 887 
t i l  n mi35 

M 1 9 . 4 6  
t i j .9 .  BZ 
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' - a  @ I 8 8  

ppm 
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n @ I &  
n 31-79 
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- a  8858 
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DIV 20 
06002.01 .I41 
0404 1 5-2 

Method: EPA 300 

04/25/04 
04/25/04 
04/2 5/04 
04/25/04 
04/25/04 
04/2 5/04 
04/25/04 
04/2 5/04 
04/25/04 
04/25/04 
04/25/04 
04/25/04 
04/25/04 
0412 5/04 
04/2 5/04 
04/25/04 
04/25/04 
04/25/04 
04/2 5/04 
04/25/04 
04/2 5/04 
0412 5/04 
04/25/04 
04/25/04 
0412 5/04 
04/25/04 
04/2 5/04 
04/25/04 
04/25/04 
04/2 5/04 
04/25/04 
04/25/04 
04/2 5/04 
04/25/04 
04/25/04 
04/2 5/04 
04/2 5/04 
04/25/04 
04/25/04 
04/25/04 
04/25/04 
04/25/04 
04/25/04 
04/2 5/04 
04/2 5/04 
04/25/04 
04/25/04 
04/25/04 
04/2 5/04 
04/25/04 
04/2 5/04 
04/25/04 

1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



-I 

04/25/04 243238 Bromide 0.033 0.1 u 0.1 
04/25/04 243238 Nitrate-N 1.549 1.55 0.1 
04/25/04 243238 P hosp hate-P 0.01 5 0.1 u 0.1 n i  n4 
04/25/04 243238 Sulfate 25.1 01 25.1 2 4 3  
04/25/04 11- 

1 
1 

20 
1 

1 Fluoride 2.1 13 2.1 1 0.1 
1 Chloride 6.736 6.74 0.1 

04/25/04 lr43240 
04/25/04 243240 

, Nitrate-N 1.568 I 1.57 I I 0.1 I I II 
04/25/04 11243240 
04/25/04 243240 

Fluoride 
Chloride 
Nitrite-N 
Bromide 
Nitrate-N 

04/25/04 IF43240 
04/25/04 243240 

~ ~ 

3.985 3.99 0.1 
7.961 7.96 0.1 
0.000 0.1 u 0.1 
0.043 0.1 u 0.1 
0.000 0.1 u 0.1 

04/25/04 243242 
04/25/04 243242 
04/25/04 243242 
04/25/04 243243 
04/25/04 243243 

04/25/04 
04/25/04 

04/25/04 11243243 

243239 
243239 

Phosphate-P 
Sulfate 

0.000 0.1 u 0.1 
26.543 26.5 2 

N itrite-N 
Bromide 

0.01 7 0.1 u 0.1 
0.040 0.1 u 0.1 

Phosphate-P 0.01 7 0.1 u 0.1 
Sulfate 20.971 21 .o 2 
Fluoride 1.850 1.85 0.1 
Chloride 6.497 6.50 0.1 

1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 
1 

U = UNDETECTED 



DIV 20 Analyst: RSS 
06002.01 .I41 
0404 1 5-2 

04/25/04 04/25/04 IF ICB 

~ t 0 , 1 9 4  
Method: EPA 300 

Sulfate 41 1.068 41 1 0.1 400 103% 
Fluoride 0.000 0.1 u 0.1 
Chloride 0.004 0.1 u 0.1 
Nitrite-N 0.000 0.1 u 0.1 
Bromide 0.000 0.1 u 0.1 
Nitrate-N 0.000 0.1 u 0.1 
PhosDhate-P 0.000 0.1 u 0.1 
Sulfate 0.000 0.1 u 0.1 

U = UNDETECTED 



I 
L 



4 

146 PROJECT NO, 

BOOK NO, \u 



Boomage: 11 143 

I Client Project ## TO ## Analytical Method 1 -  

Southwest Research Institute 
,$ Dionex DX500 Ion Chromatography Daily Log 

Analyst: x* 
Conductivity: 1531, 

01.0197 

Date: 4/20/c4 

I1 I I I r i  

Loop: Method: 
Column: 

Comments: 

c 

Lot #: LJ 
Lot #: ds -1LtsnS 

CCV Conc: :-1o CCV Conc: 1 ."W 
MS Conc: I V a l  r *  

M ~ E L d s : : : T I m  PREP: FV = 2.0L DI H20 
mM Sodium Bicarbonate & 35 mM Sodium Carbonate 

Weight: 
Source: 

Lot: 

Other Eluent: 

a- rnA-Autoregen (ASRS) 
Other Regen: 

FRM-226 (Rev 3 N a r  03) 
Page 2 of 2 



Boomage: 11 145 

Client Project ## TO ## 

n- - 
/ - 

Analytical Method 

Date: a ! o q  
Conductivity: 1% .O 

Loop: I - -_ 

Column: 
Method: 

Cali brati on : 
Comments : 

Source 
Lot #: 2 5  -t +SAY Lot #: 4% i j I - tC4  

#- 451 b) 
ICV/CCV/MS : 

1 st Source 

CCV Conc: i :a0 CCV Conc: ! 3 0  
MS Conc: : 000 MS Conc: / 

5 e e p g .  
I 1 \ $3 ELUENT SOLUTION PREP: FV = 2.0L DI H20 

n - die a mM Sodium Carbonate 

-L Weight: Na2C03 

Source: 
Lot: 

Q .  

Other Eluent: 

t50 mA-Autoregen (ASRS) 
Other Regen: 



I 
c 

m 

Project # TO # Analytical Method Client 
- L .  A -  - 

* 
I I I 

obooa.. D! 141 (flO4Ib-2 

I 
I 

Southwest Research Institute 
Dionex DX500 Ion Chromatography Daily Log 

Analyst: , I  

Conductivity: 17 *9 

Boomage :  9 

0101.99 
* 

Date: 

Comments : 

; - d  
\ : -w CCV Conc: I **-m 
I *’ 1 ob MS Conc: I :  lob 

ICV/CCV/MS : 2ndSource1\1tm 
Lot #: I i l  b -01 -I cur 

1’‘ Source ey c*4578) 
t Lot #: 34-  145~5 

CCV Conc: 
MS Conc: 

./ ELUENT SOLUTION PREP: -H- 
- 

\ I 0 . mM Sodium Bicarbonate 

Weight: 
Source: 

FV = 2.0L DI H20 1 d 

I..i”&4033, 3 -5 mM Sodium Carbonate ) ~ 1 0  
U 

Na2C03 

Lot: LObW’3cJ 

Other Eluent: 

9 mA-Autoregen (ASRS) 
Other Regen: 

FRh4-226 (Rev 3/Mar 03) 
Page 2 of 2 



Schedule File: C:\PeakNet\schedule\5apr04.SCH 

Line 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Sample 

ICV 
ICB 
243233 
243233D 
243233s 
243234 
243235 
243236 
243237 
243238 
243239 
243240 
ccv 
CCB 
243241 
243242 
243243 
243233 
243233D 
243233s 
243234 
243235 
243236 
243237 
ccv 
CCB 
243238 
243239 
243240 
243241 
243242 
243243 
ccv 
CCB 
CCB 

Sample Type Level 

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

Method Data File 

anions040420.met 040425-001 .dxd 
anions040420.met 040425-002.dxd 
anions040420.met 040425-003.dxd 
anions040420. met 040425-004. dxd 
anions040420.met 040425-005.dxd 
anions040420.met 040425-006.dxd 
anions040420.met 040425-007.dxd 
anions040420.met 040425-008.dxd 
anions040420.met 040425-009.dxd 
anions040420. met 040425-01 O.dxd 
anions040420.met 040425-01 I .dxd 
anions040420. met 040425-01 2.dxd 
anions040420.met 040425-01 3.dxd 
anions040420. met 040425-0 1 4. dxd 
anions040420.met 040425-01 5.dxd 
anions040420.met 040425-016.dxd 
anions040420. met 040425-01 7.dxd 
anions040420. met 040425-01 8.dxd 
anions040420. met 040425-0 1 9.dxd 
anions040420.met 040425-020.dxd 
anions040420.met 040425-021 .dxd 
anions040420. met 040425-022 .dxd 
anions040420.met 040425-023.dxd 
anions040420. met 040425-024. dxd 
anions040420.met 040425-025.dxd 
anions040420.met 040425-026.dxd 
anions040420.met 040425-027.dxd 
anions040420.met 040425-028.dxd 
anions040420. met 040425-029. dxd 
anions040420.met 040425-030.dxd 
anions040420.met 040425-031 .dxd 
anions040420.met 040425-032.dxd 
anions040420.met 040425-033.dxd 
anions040420.met 040425 034.dxd 
astop.met 040425- 

Default Method Path: C:\PEAKNET\METHOD 
Default Data Path: c:\peaknet\data\040425 
Comment: 
DIV 20 1-0 oq-04  i5 -2 obooa - 0 1  I + \  

Dilution 

20 
1 
1 
1 0 1 0 2 0 0  
1 
1 
1 
1 
1 
1 
1 
1 
20 
1 
1 
1 
1 
20 
20 
20 
20 
20 
20 
20 
20 
1 
20 
20 
20 
20 
20 
20 
20 
1 
1 

PeakNet 5.1 Page 1 of 1 7/1/04 4:26:57 PM 



Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : 1 
Data File Name : c:\peaknet\data\040425\040425~001 .DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c: \pea kn etkc hed u I eE5apr04. s ch 

Date Time Collected : 4/25/04 6: 1 1 :59 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 010201 

P k. 
Num 

Ret Time Component Name 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

%Delta 

2.88 FLUORIDE 
4.00 CHLORIDE 

5.90 BROMIDE 
4.74 NITRITE-N 

6.81 NITRATE-N 
8.77 PHOSPHATE-P 

10.36 SULFATE 

101.380 187915 
205.282 201 730 
99.008 187527 

41 2.332 134235 
87.245 134466 

196.451 75230 
41 1.068 121219 

1304165 2 
1745029 2 
1846515 2 
1524149 2 
1870665 2 
1415134 2 
2464002 2 

-1.48 
-0.58 
-1.39 
-0.62 
1.19 
0.80 

-0.61 

0.00 
---total( s)--- 

151 2.766 121 69658 

ICV 

30.0 I I 25.0 

20.0 

I 
15.0 -~ 

2 

10.0-- 

5.0-- 

2.88 

I 

4.00 

1 1  
I '  

4.74 

I 
6.81 

I 10.36 
I 

8.77 

1 
I \  

I \, 
I 

, 
I \  

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 18:26:3 



Sample Name : ICB 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\040425\040425-002.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 6:26:43 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14401 5724 AG14-#1018096 
System Operator : RSS 

060202 

25.0-- 

20.0-- 

Peak Information : All Components 

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

15.0-- 
2 

10.0-- 

~ 

1 4.04 CHLORIDE 
1 4.04 CHLORIDE 

NITRITE-N 
BROMIDE 
N I TRAT E-N 
PHOSPHATE-P 
SULFATE 

0- 

0.004 
0.004 

I __- ~ - - _ _ _ ~  _- ____ 
\ 

. -  ' ___1 : t  , " " ,  

89 614 1 0.41 
89 614 1 0.41 

0.00 
---total( s)--- 

0.008 1227 

ICB 
30.01 

t 

5.01 
4.04 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 18:41:1 



Sample Name : 243233 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : c:\peaknet\data\040425\040425-003.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.~ch 

Date Time Collected : 4/25/04 6:41:24 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4-#015724 AG14#1018096 
System Operator : RSS 

010203 

30.0- 

25.0-- 

20.0-- 

15.0-- 
’”, 

10.0.- 

5.0.- 

Peak Information : All Components 

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

T 

1 2.88 FLUORIDE 
3 4.00 CHLORIDE 

NITRITE-N J 
BROMIDE d 

4 6.97 NITRATE-N 
5 9.01 PHOSPHATE-P 
6 10.21 SULFATE 

0.162J 445 1 28555 1 -1.48 
1.052 t’ 18156 167199 1 -0.58 

0.082 J 2449 34069 1 3.57 
0.014 4 117 1875 1 3.56 

23.336 975429 20641835 1 -2.02 

---total( s)--- 
0.00 24.646 20873533 

243233 

4.00 
6.97 

I 
9.01 

~ 

I 

I 

I - - -  --__ ------ Or-------- ‘- ’ 
__ - _- ---. _,__~-_ ._+ __.-__ ~ __ _-+- 

0 I-.---+- 2.00 4.00 ~ : ’ ~ ’ 6.00 I 8.00 10.00 I 3 0 0  

Minutes 

PeakNet 5.1 Page 1 of I Current Date : 4/25/0 
Current Time : 18:55:5 



Sample Name : 243233D 
Dilution Factor : 1 .OO 
Injection Number : 4 
Data File Name : c:\peaknet\data\040425\040425-004.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 6:56:05 PM 

Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

System Name : Dx-500 010204 

30.0- 

25.0-- 

20.0- 

~~ 

Peak Information : All Components 

10.0-- 

Pk. Ret Time Component Name 
Num 

I 
1 
1 

Concentration Height Area BI. %Delta 
(PPW Code 

5.0-- 

0 

1 2.86 FLUORIDE 
3 4.00 CHLORIDE 

NITRITE-NJ 
BROMIDE,( 

4 6.96 NITRATE-N 
5 9.0 1 PHOS P HATE-P 
6 10.20 SULFATE 

I '  
l ' i  \\ 

4.00 
6.96 9.01 

~ I I 
2.8%.26 ~ 

._a 
I I i\\ 

- 
\ 

0.165 p/ 4426 29416 1 -1.94 
1.003 J 17509 159285 1 -0.58 

0.081d 2422 33655 1 3.37 
0.01 5J 126 2005 1 3.56 

23.655 973671 20596598 1 -2.14 

0.00 
---total( s)--- 

24.91 9 20820959 

243233D 

I : ' : ' !  _i 0 2.00 4.00 6.00 8.00 10.00 12.00 
, . ~ -----+-----, ' ' 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 19: 10:4 



Sample Name : 243233s 
Dilution Factor : 1 .OO 

Data File Name : c:\peaknet\data\040425\040425-005.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 7:10:47 PM 
System Name : Dx-500 

Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

Injection Number : 5 Detector Name : Conductivity Detector 010205 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPW 

- 

2.86 FLUORIDE 
4.00 CHLORIDE 

5.93 BROMIDE 
4.73 NITRITE-N 

6.88 NITRATE-N 
8.80 PHOSPHATE-P 

10.20 SULFATE 

1.029/ 
2.8464 
0.893d 
3.9554 
0.843 V 
1.632 J 

21.642 

Height 

34971 
51733 
32103 
22275 
25332 
10860 

981 725 

Area BI. %Delta 
Code 

241706 2 
457726 2 
330981 2 
261967 2 
351749 2 
220786 2 

20878769 2 

-1.94 
-0.58 
-1.66 
-0.17 
2.18 
1.11 

-2.14 

---total( s)--- 
32.840 22743684 0.00 

I 
2432338 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 19:25:2 



Sample Name : 243234 
Dilution Factor : 1 .OO 
Injection Number : 6 
Data File Name : c:\peaknet\data\040425\040425-006.DXD Column Type : AS14-#015724 AG14-#10180960 1 0 2 0 6 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 7:25:28 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 

System Operator : RSS 

20.0.- 

15.0-- 
'", 

10.0-- 

5.0-- 

I Peak Information : All Components 

1 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

1 2.88 FLUORIDE 
3 4.01 CHLORIDE 

NITRITE-N V 
BROMIDE 4 

PHOSPHATE-P J 
6.96 NITRATE-N 4 

10.42 SULFATE 

Height %Delta Area BI. 
Code 

_- 

0.086d 1687 10193 I 
1.034 4 19261 164292 1 

0.019 J 

0.468 4 

561 

2436 

7707 1 

50312 1 

-1.48 
-0.25 

3.37 

0.03 

---total(s)--- 
232504 0.00 1.607 

I 
243234 

30.0/ 25.0 

i 

4.01 
2.883.28 I 6.96 

i 
___-- ___.- 

10.42 
I 

t > ' ' : : :  4.00 6.00 8.00 10.00 1200 + ' I , '  

0 2.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 19:40:0 



Sample Name : 243235 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : c:\peaknet\data\O40425\040425-007.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 7:40:09 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4-#015724 AGI 4401 8096 
System Operator : RSS 

010207 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration 
(PPm) 

1 2.88 FLUORIDE 
3 4.01 CHLORIDE 

NITRITE-Nd 
BROMIDE J 

4 6.98 NITRATE-N 
PHOSPHATE-P 4 

5 10.41 SULFATE 

Height Area BI. 
Code 

%Delta 

0.061 4 778 4222 1 
0.258~ 451 9 40696 1 

0.018 552 7353 1 

0.588 J 3004 63230 1 

-1.48 
-0.25 

3.76 

-0.10 

0.00 
---total( s)--- 

0.924 1 1  5501 

243235 

20.0 f 
t 

lo.o! 

50\ 
2.883.28 4.01 6.98 

I 

10.41 

I 

1 , __i-_----- -i 

8.00 10.00 12.00 0 + 2.00 6.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 19:54:4 



010208 
Sample Name : 243236 
Dilution Factor : 1 .OO 
Injection Number : 8 
Data File Name : c:\peaknet\data\O40425\040425-008.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 7:54:49 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

20.0-- 

15.0-- 
’”, 

10.0-- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

~ 

1 
2 
3 

4 
5 
6 

2.88 FLUORIDE 
4.02 CHLORIDE 
4.76 NITRITE-N 

BROMIDE / 
6.94 NITRATE-N 
8.85 PHOSPHATE-P 

10.41 SULFATE 

0.3204 9948 67091 1 -1.48 
4.129 78126 670010 2 0.08 
0.018 633 6812 2 -1.11 

0.1 14J 3348 47349 1 3.17 
0.033 V 249 4424 1 1.72 
2.075 10760 224844 1 -0.10 

0.00 
---total(s)--- 

6.690 1020531 

243236 
30.0~ 

25.0 I 
4.02 

I 

. -._. _i._ - 
~ ---’ 

0 L 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 20:09:2 



010209 Sample Name : 243237 
Dilution Factor : I .OO 
Injection Number : 9 
Data File Name : c:\peaknet\data\040425\040425-009.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\scheduie\5apr04.sch 

Date Time Collected : 4/25/04 8:09:30 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

15.0-- 
’”, 

10.0 

5.0-- 

0 

P k. 
Plum 

10.40 
4.76 6.94 9.05 

-- 

-- 

2.88 

I\ 

Ret Time Component Name 

Peak Information : All Components 

Concentration 
(PPW 

2.88 FLUORIDE 
4.04 CHLORIDE 
4.76 NITRITE-N 

BROMIDE 
6.94 NITRATE-N 
9.05 PHOSPHATE-P 

10.40 SULFATE 

0.399 
8.877 V 
0.013 r/ 

0.124 4 

2.855 
0.222 J 

Height Area BI. %Delta 
Code 

12389 86242 1 -1.48 
17591 3 1492504 3 0.41 

470 4659 4 -1 . I  1 

3693 51591 1 3.17 
1402 29757 1 4.02 

14969 310496 1 -0.22 

0.00 
---tot a I (s)--- 

12.490 1975250 

~~ 

243237 
30.01 

4.04 I 
20.01 ~ 

1 I 0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 20:24:0 



Sample Name : 243238 
Dilution Factor : 1.00 
Injection Number : 10 
Data File Name : c:\peaknet\data\040425\040425~01 O.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 8:24:11 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-##015724 AG14-##1018096 
System Operator : RSS 

010,310 

20.0-- 

15.0-- 

10.0-- 

Pk. Ret Time Component Name 
Num 

(i 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

2 2.88 FLUORIDE 
3 4.08 CHLORIDE 

5 5.98 BROMIDE 
4 4.77 NITRITE-N 

6 6.88 NITRATE-N 
7 8.84 P H OS P H ATE-P 
8 10.38 SULFATE 

1 . 0 6 3 ~  33277 250160 1 -1.48 
6.839d 138905 1131843 3 1.41 

0.033 21 0 2138 1 0.73 
1.549 v 47201 649941 1 2.18 
0.015 d 114 1975 1 1.57 

25.806 160689 3207087 1 -0.35 

0.01 I/ 394 3977 4 -0.83 

0.00 
---total( s)--- 

35.316 5247121 

'"1 

243238 
30.0~ 

1 25.0 

6.88 

8.84 1 i 
2.58 4.77 5.98 I\ 

I / I \, --- 0 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 20:38:4 



Sample Name : 243239 
Dilution Factor : 1 .OO 
Injection Number : 11 
Data File Name : c:\peaknet\data\040425\040425~011 .DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.~ch 

15.0 -- 
2 

10.0-- 

5.0-- 

Date Time Collected : 4/25/04 8:38:53 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#101809 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

2.86 FLUORIDE 
4.12 CHLORIDE 

5.98 BROMIDE 
NITRITE-N 

NITRATE-N 4 
PHOSPHATE-P t/ 

10.37 SULFATE 

3.895V 
7.961 w 

0.043v 

27.41 I 

11 9041 
168672 

245 

172222 

984002 2 
1328948 2 

2789 1 

3447295 1 

_ _ ~  ~ 

-1.94 
2.40 

0.73 

-0.48 

0.00 
---total@)--- 

39.31 0 5763034 

I 

243239 
30.07 

t 

25.01 20.0 

t 

O L- 
2.02 

I 
-&-- 

10.37 4.12 

i I 

5.98 
I 

t 
1 . .-.__i 8.00 10.00 12.00 2.00 4.00 6.00 0 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 20:53:2 



Sample Name : 243240 
Dilution Factor : 1 .OO 
Injection Number : 12 
Data File Name : c:\peaknet\data\040425\040425~012.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 8:53:34 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010262 

Peak Information : All Components 

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

2.89 FLUORIDE 
4.08 CHLORIDE 

6.00 BROMIDE 
4.78 NITRITE-N 

6.89 NITRATE-N 
8.82 PHOSPHATE-P 

10.40 SULFATE 

2.1134 
6.736 
0.01 7r/ 
0.040 4 
1.568 J 
0.01 7 J 

21 591 

72914 
136581 

590 
247 

47243 
105 

12981 0 

515740 1 
1113894 3 

6197 4 
2579 1 

657909 1 
2308 1 

2605975 1 

-1.03 
1.41 

0.95 
2.38 
1.42 

-0.22 

-0.55 

---total( s)--- 
0.00 32.081 4904600 

1 

243240 

25.0 30.0: 

1 20.0 

I 
15.0i 

I 
1 o.o{ 

5.0i 
0 t 

4.08 

I 

I 
2.89 

6.00 

I 

6.89 

I 

10.40 

1 

8.82 
I 

i ' : ' ' ! ' ' ' ' - : ' ;  2.00 4.00 6.00 8.00 10.00 121.00 
0 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 21:OS:O 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 13 
Data File Name : c:\peaknet\data\040425\040425-013.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\pea kne t\schedu I e M a  pr04. sch 

Date Time Collected : 4/25/04 9:08:15 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

060213 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Con ce n tra t i on Height 
(PPW 

Area BI. 
Code 

%Delta 

1 2.88 FLUORIDE 
2 4.01 CHLORIDE 

4 5.90 BROMIDE 
3 4.74 NITRITE-N 

5 6.81 NITRATE-N 
6 8.77 PHOSPHATE-P 
7 10.37 SULFATE 

101.164 181769 
205.235 207324 
98.288 184852 

41 1.304 133863 
86.678 134378 

196.028 75230 
408.945 121499 

1301175 2 
1744597 2 
1832979 2 
1519728 2 
1858089 2 
1411840 2 
2449593 2 

-1.48 
-0.25 
-1.39 
-0.62 
1 . I9  
0.80 

-0.48 

0.00 
---total (s)--- 

1507.641 12118003 

ccv 
30.0T 

20.0 25.01 4.01 

2.88 I 4.74 

I A I  

1 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 2 I :22:5 



Sample Name : CCB 
Dilution Factor : 1.00 
Injection Number : 14 
Data File Name : c:\peaknet\data\040425\040425~014.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.~ch 

Date Time Collected : 4/25/04 9:22:56 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010214 

Peak Information : All Components 

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

1 
1 

2 

4.02 CHLORIDE 
4.02 CHLORIDE 

NITRITE-N 
BROMIDE 
N IT RATE-N 

9.17 PHOSPHATE-P 
SULFATE 

0.006 
0.006 

104 
104 

908 1 
908 1 

0.08 
0.08 

0.004 45 600 1 5.40 

---total (s)--- 
0.00 0.01 6 241 7 

I 

CCB 

25.0 30.01 

20.01 

4.02 9.17 

I I 
I 

2.00 4.00 6.00 8.00 10.00 12.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 21:37:3 



Sample Name : 243241 

Injection Number : 15 
Data File Name : c:\peaknet\data\040425\040425~015.DXD 
Method File Name : c:\peaknet\method\anionsO40420.met 
Schedule File Name : c:\peaknet\schedule\5aprO4.~ch 

Date Time Collected : 4/25/04 9:37:37 PM 

Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Dilution Factor : 1.00 System Name : Dx-500 010215 

15.0-- 
‘0, 

10.0-- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

2 2.89 FLUORIDE 
3 4.06 CHLORIDE 

4 5.98 BROMIDE 
NITRITE-NJ 

PHOSPHATE-PJ 
5 6.89 NITRATE-N 

6 10.38 SULFATE 

1.8504 63579 448635 1 -1.03 
6.497V 129326 1072514 1 1.08 

0.037 J 224 2368 1 0.73 
1.098 / 33034 458819 1 2.38 

24.331 149183 2992059 1 -0.35 

0.00 
---tot a I (s)--- 

33.81 3 4974396 

243241 
30.0~ 

25.0 / 
t 

20.01 

- 

2.89 

! 

4.06 

I 
A 

5.98 

I 

10.38 

I 

6.89 

I 
i‘, 
i ‘\ 

- ; ,  , , w 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 2 152:  1 



Sample Name : 243242 

Injection Number : 16 
Data File Name : c:\peaknet\data\040425\040425~016.DXD 
Method File Name : c:\peaknet\method\anionsO40420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.~ch 

Date Time Collected : 4/25/04 952: 17 PM 

Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14#1018096 
System Operator : RSS 

Dilution Factor : 1 .OO System Name : Dx-500 010216 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

2 2.89 FLUORIDE 
3 4.08 CHLORIDE 

5 5.98 BROMIDE 
4 4.78 NITRITE-N 

6 6.96 NITRATE-N 
PHOSPHATE-P J 

7 10.38 SULFATE 

1.260 I/ 41520 299539 1 -1.03 
6.848 t/ 138863 1133489 2 1.41 

0.035J 225 2263 1 0.73 
0.0234 773 8674 2 -0.55 

0.161 J 4695 66894 1 3.37 

20.61 7 122952 2472605 1 -0.35 

0.00 
---tot a I (s)--- 

28.945 3983465 

30.0 

25.0 

20.0 

15.0 
'0, 

10.0 

5.0 

0 

243242 

4.08 

I 10.38 
I 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 22:06:5 



Sample Name : 243243 

Injection Number : 17 
Data File Name : c:\peaknet\data\040425\040425~017.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 10:06:58 PM 

Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

Dilution Factor : 1 .OO System Name : Dx-500 010217 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 4.01 CHLORIDE 
1 4.01 CHLORIDE 

NITRITE-N V 
BROMIDE ,/ 
PHOSPHATE-P I/ 

2 6.92 NITRATE-N ' 

3 10.40 SULFATE ' 

0.008 rf 173 1203 1 -0.25 
0.008 t 173 1203 1 -0.25 

0.380 J 11266 157815 1 2.77 

0.043 ./ 264 4586 1 -0.22 

0.00 
---tot a I (s)--- 

0.437 164807 

243243 

25.0 301 

20.01 

10.0 

2 

5.01 
4.01 

6.92 
I 10.40 

I I /- I I 
, ~- 0- ,- I ~ : ' ~ ~ ' " ' ~ . ~ ' ' :  L 

---A - ' ' : ' ;  

12.00 0 2.00 4.00 6.00 8.00 10.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 22:21:3 



Sample Name : 243233 
Dilution Factor : 20.00 
Injection Number : 18 
Data File Name : c:\peaknet\data\040425\040425~018.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 10:21:38 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 

010218 

Peak Information : All Components 
%Delta Pk. Ret Time Component Name Concentration Height Area BI. 

Num (PPm) Code 

1 2.88 FLUORIDE 
2 4.00 CHLORIDE 

NITRITE-N 
BROMIDE 

3 6.94 NITRATE-N 
4 8.38 PHOSPHATE-P 
5 10.40 SULFATE 

0.91 7 96 451 1 -1.48 
1.383 1245 10912 1 -0.58 

0.065 113 1343 1 3.17 
0.149 77 996 1 -3.64 

132.874 d 35498 735981 1 -0.22 

---total(s)--- 
135.386 749684 0.00 

I 

243233 

20.0 

5.0 i 10.40 

I 
1 \I 

2.88 4.00 6.94 8.38 

I I I ~ _- 
li '\ 

______- 0 
\ 

__i 

4.00 6.00 8.00 10.00 12.00 0 2.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 22:36: 1 



Sample Name : 243233D 
Dilution Factor : 20.00 
Injection Number : 19 
Data File Name : c:\peaknet\data\040425\040425~019.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 10:36:18 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14401 5724 AG1441018096 
System Operator : RSS 

010219 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPW Code 

1 2.89 FLUORIDE 
2 4.01 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

3 10.41 SULFATE 

0.925 135 553 1 -1.03 
1.371 1165 10821 1 -0.25 

131.925 J 351 67 730552 1 -0.10 

0.00 
---total( s)--- 

134.221 741926 

30.0 

25.0 

20.0 

15.0 
'"1 

10.0 

5.0 

0 

243233D 

10.41 

I 
I - I i' 

2.89 4.01 

-__ 
\-I--- 

I 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 22:50:5 



Sample Name : 2432333 
Dilution Factor : 20.00 
Injection Number : 20 
Data File Name : c:\peaknet\data\040425\040425-020.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 10:50:59 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010220 

20.0 

15.0- 
(2. 

10.0.- 

Pk. Ret Time Component Name 
Num 

-- 

Peak Information : All Components 

%Delta Concentration Height Area BI. 
(PPW Code 

1 2.88 FLUORIDE 
2 4.01 CHLORIDE 

4 5.94 BROMIDE 
3 4.76 NITRITE-N 

5 6.90 NITRATE-N 
6 8.81 PHOSPHATE-P 
7 10.40 SULFATE 

19.552 32042 228947 1 -1.48 
42.742 40058 342008 2 -0.25 
17.550 32954 325256 2 -1.11 
80.902 22883 268035 1 0.06 
15.81 9 23541 329898 1 2.58 
37.160 12875 251830 1 1.26 

211.071 J 58120 1193081 1 -0.22 

0.00 
---total (s)--- 

424.796 2939055 

2432338 
30.01 

25.0 i 

10.40 

I ' : : : : : ' : ' I : : ' ' i " : : i ' ' : : ~ ' ~  j 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 23:05:3 



Sample Name : 243234 
Dilution Factor : 20.00 
Injection Number : 21 
Data File Name : c:\peaknet\data\040425\040425~021 .DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/25/04 11 :05:39 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14#1018096 
System Operator : RSS 

010221 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. %Delta 
Code 

1 4.01 CHLORIDE 
1 4.01 CHLORIDE 

NITRITE-N 
BROMIDE 
N I TRAT E- N 
PHOSPHATE-P 

2 10.41 SULFATE 

1.151 1082 
1 .I51 1082 

9081 1 -0.25 
9081 1 -0.25 

0.454 133 2435 1 -0.10 

0.00 
---total(s)--- 

2.755 20598 

243234 
30.0~ 

25.0 i 
20.0 1 
10.0 I 

4.01 10.41 

I 
+ 
i " " I  I 
0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 412510 
Current Time : 23:20: 1 



Sample Name : 243235 
Dilution Factor : 20.00 
Injection Number : 22 
Data File Name : c:\peaknet\data\O40425\040425-022.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5aprO4.~ch 

Date Time Collected : 4/25/04 11 :20:20 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010222 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPW Code 

1 4.01 CHLORIDE 
1 4.01 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.41 SULFATE 

0.273 299 2154 1 -0.25 
0.273 299 2154 1 -0.25 

0.544 157 2920 1 -0.10 

0.00 
---total(s)--- 

1.090 7228 

~~~ ~ ~ 

243235 

25.0 

20.0-t 

t 

IO.,/ 

5.0/ 4.01 

i 
10.41 

j 

, .i__t_L__----. ; , , , -M 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 4/25/0 
Current Time : 23:34:5 



Date Time Collected : 4/25/04 11 :35:01 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010223 
Sample Name : 243236 
Dilution Factor : 20.00 
Injection Number : 23 
Data File Name : c:\peaknet\data\040425\040425-023.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\pea knet\schedule\25apr04. sch 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area 61. %Delta 
(PPW Code 

2.89 FLUORIDE 
4.01 CHLORIDE 

NITRITE-N 
BROMIDE 

6.97 NITRATE-N 
PHOSPHATE-P 

10.42 SULFATE 

1.056 390 2141 1 -1.03 
4.292 3723 33903 1 -0.25 

0.095 162 1973 1 3.57 

1.870 51 7 10040 1 0.03 

0.00 
---total( s)--- 

7.314 48058 

~- ~ 

243236 
30.0 

25.0 

20.0 

15.0 
'"1 

10.0 

5.0 

0 

2.89 4.01 6.97 10.42 

I 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/25/0 
Current Time : 23:49:3 



010224 Sample Name : 243237 
Dilution Factor : 20.00 
Injection Number : 24 
Data File Name : c:\peaknet\data\O40425\040425-024.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.~ch 

Date Time Collected : 4/25/04 11 :49:41 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

30.0- 

25.0-- 

20.0-- 

Peak Information : All Components 

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

1 2.89 FLUORIDE 1.074 466 2357 1 -1.03 
2 4.01 CHLORIDE 8.380 7430 66291 1 -0.25 

NITRITE-N 
BROMIDE 

3 6.98 NITRATE-N 0.077 152 1601 1 3.76 

4 10.42 SULFATE 4.083 1044 21925 1 0.03 
PHOSPHATE-P 

0.00 
---total( s)--- 

13.614 92175 

243237 

’”, 

6.98 10.42 4.01 
2.89 

I I 
,--- 

I 

0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 00:04: 1 



Sample Name : CCV 

Injection Number : 25 
Data File Name : c:\peaknet\data\040425\040425-025.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\pea knet\schedu leMapr04. sch 

Date Time Collected : 4/26/04 12:04:21 AM 

Detector Name : Conductivity Detector 
Column Type : AS14-#I015724 AG14-#1018096 
System Operator : RSS 

Dilution Factor : 20.00 System Name : Dx-500 OlOZ?5 

30.0- 

25.0-- 

Peak Information : All Components 
Pk. Ret Time Component Name Con ce n tra t i on Height Area BI. %Delta 
Num (PPm) Code 

101.624 183999 1307533 1 -1.48 
-0.25 
-1.39 
-0.62 
1.19 
0.80 

-0.48 

2.88 FLUORIDE 1 
205.354 206712 1745697 2 4.01 CHLORIDE 2 

4.74 NITRITE-N 98.453 185926 1836075 2 3 
5.90 BROMIDE 41 2.668 13541 3 1525592 2 4 

87.137 1351 24 1868273 2 5 
8.77 PHOSPHATE-P 197.399 75520 1422533 2 6 

7 10.37 SULFATE 41 0.463 121170 2459891 2 

6.81 NITRATE-N 

0.00 
---total(s)--- 

151 3.097 12165594 

ccv 

'"1 

10.ot 

5.0 I 

4.01 

2.88 1 4.74 

I 

10.37 

I 
\ 

t 

i ' : : " ' ' '  8.00 10.00 t_i 12.00 0 2.00 4.00 6.00 
Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 00: 18:5 



010226 Sample Name : CCB 
Dilution Factor : 1.00 
Injection Number : 26 
Data File Name : c:\peaknet\data\040425\040425-026.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/26/04 12:19:02 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

0 

Peak Information : All Components 
Concentration Height Area BI. %Delta Pk. Ret Time Component Name 

Num (PPm) Code 

I 
.___ 

/- 

I 

4.02 CHLORIDE 0.006 133 919 1 0.08 
4.02 CHLORIDE 0.006 133 919 1 0.08 

1 
1 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total(s)--- 

0.01 2 1839 

20.0 i 

t 

5.01 
4.02 

: PeakNet 5.1 Page 1 of 1 Current Date : 412610 
Current Time : 00:33:3 



Sample Name : 243238 
Dilution Factor : 20.00 
Injection Number : 27 
Data File Name : c:\peaknet\data\040425\040425-027.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/26/04 12:33:43 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

0110227 

0 

Peak Information : All Components 

1 I ,- 
_______- - r\ - 

/ 

1 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPW Code 

2.89 FLUORIDE 1.552 1379 8134 1 -1.03 
4.01 CHLORIDE 6.576 5786 51989 1 -0.25 

1 
2 

NITRITE-N 
BROMIDE 

6.97 NITRATE-N 1.446 21 33 30003 1 3.57 3 

4 10.42 SULFATE 25.101 by 6487 135456 1 0.03 
PHOSPHATE-P 

0.00 
---total( s)--- 

34.675 225581 

243238 

25.0 looi 
20.01 

t 

+ 
2.89 4.01 

I 
6.97 

1 

10.42 

I 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 00:48: 1 



Sample Name : 243239 
Dilution Factor : 20.00 

Data File Name : c:\peaknet\data\O40425\040425-028.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/26/04 12:48:23 AM 
System Name : Dx-500 

Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Injection Number : 28 Detector Name : Conductivity Detector 010228 

Peak Information : All Components 

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

2.88 FLUORIDE 
4.01 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

10.41 SULFATE 

4.01 5 
7.550 

5539 
6684 

38011 1 
59705 1 

26.543 J 6865 143291 1 

-1.48 
-0.25 

-0.10 

---tot a I (s)--- 
0.00 38.108 241007 

243239 
30.0 

25.0 

20.0 

i o.a 

5.c 

C 

10.41 2.88 4.01 

~ I I 
/ ,_ 

\ _-- 
\ 

i 

I 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 0 1 : 02 : 5 



Sample Name : 243240 
Dilution Factor : 20.00 
Injection Number : 29 
Data File Name : c:\peaknet\data\O40425\040425-029.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Sc h ed u I e File Name : c: \pea kn et\sc hed u I e\2 5a pr04. sc h 

Date Time Collected : 4/26/04 1 :03:03 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010229 

Peak Information : All Components 
%Delta Pk. Ret Time Component Name Concentration Height Area BI. 

Code Num (PPm) 

1 2.89 FLUORIDE 
2 4.01 CHLORIDE 

NITRITE-N 
BROMIDE 

3 6.97 NITRATE-N 
PHOSPHATE-P 

4 10.41 SULFATE 

2.420 291 I 18659 1 -1.03 
6.434 571 8 50861 1 -0.25 

1.364 2076 28288 1 

113062 1 20.971 4 5464 

3.57 

.0.10 

0.00 
---total( s)--- 

31.189 210870 

243240 

25.0 30.0! 

20.01 

I 5 . O l  10.0 

’”, 

10.41 2.89 4.01 6.97 

I I -. 
4 

4.00 6.00 8.00 10.00 12.00 0 2.00 
Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 412610 
Current Time : 01:17:3 



Sample Name : 243241 
Dilution Factor : 20.00 
Injection Number : 30 
Data File Name : c:\peaknet\data\O40425\040425_030.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5aprO4.~ch 

Date Time Collected : 4/26/04 1 : 17:43 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010230 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Area BI. %Delta Concentration Height 
(PPm) Code 

2.88 FLUORIDE 
4.00 CHLORIDE 

NITRITE-N 
BROMIDE 

6.94 NITRATE-N 
PHOSPHATE-P 

10.41 SULFATE 

2.188 2537 15839 1 -1.48 
6.205 5483 49052 1 -0.58 

0.951 3.17 

23.583/ -0.10 

1473 

61 82 

19720 1 

127222 1 

---to ta I ( s)--- 
0.00 32.927 21 1833 

30.0 

25.0 

20.0 

15.0 
’”, 

10.0 

5.0- 

0- 

( 

243241 

6.94 10.41 

I 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 01:32:1 



Sample Name : 243242 
Dilution Factor : 20.00 

Data File Name : c:\peaknet\data\040425\040425~031 .DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/26/04 1 :32:23 AM 
System Name : Dx-500 

Column Type : AS14-#015724 AG14#1018096 
System Operator : RSS 

Injection Number : 31 Detector Name : Conductivity Detector 010231 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

1 2.89 FLUORIDE 
2 4.01 CHLORIDE 

NITRITE-N 
BROMIDE 

3 7.00 NITRATE-N 
PHOSPHATE-P 

4 10.42 SULFATE 

1.733 1709 10333 1 -1.03 
6.330 5402 50036 1 -0.25 

0.1 18 197 2439 1 3.96 

20.707 J" 5287 111630 1 0.03 

0.00 
---tot a I (s)--- 

28.887 174438 

243242 
30.0~ 

25.0 I 

2.89 4.01 

I I 
7.00 

I 
10.42 

! 
\-- ' <  

0 

I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 01:46:5 



Sample Name : 243243 
Dilution Factor : 20.00 
Injection Number : 32 
Data File Name : c:\peaknet\data\040425\040425-032.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.~ch 

Date Time Collected : 4/26/04 1 :47:04 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010232 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

1 4.02 CHLORIDE 
1 4.02 CHLORIDE 

N ITR ITE-N 
BROMIDE 

2 7.00 NITRATE-N 
3 8.29 PHOSPHATE-P 

SULFATE 

0.266 250 2100 1 0.08 
0.266 250 2100 1 0.08 

0.361 529 7484 1 3.96 
0.057 50 382 1 -4.71 

0.00 
---total( s)--- 

0.950 12065 

243243 
30.0~ 

25.04 

20.04 

'", 15.01 

10.01 ...I 
4.02 7.00 8.29 

I ! 
0 

' c _ i  

2.00 4.00 6.00 10.00 12.00 8.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 02:01:3 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 33 
Data File Name : c:\peaknet\data\O40425\040425-033.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.sch 

Date Time Collected : 4/26/04 2:01:44 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#lo15724 AG14-#1018096 
System Operator : RSS 

010233  

30.0- 

25.0-- 

20.0-- 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.89 FLUORIDE 
2 4.01 CHLORIDE 

4 5.92 BROMIDE 
3 4.76 NITRITE-N 

5 6.82 NITRATE-N 
6 8.77 PHOSPHATE-P 
7 10.37 SULFATE 

101.727 191015 1308952 1 -1.03 
204.990 202382 1742337 2 -0.25 
98.764 186900 1841916 2 -1 . I  1 

41 1.380 133291 1520056 2 -0.39 
86.729 133300 1859210 2 1.39 

196.499 75343 1415513 2 0.80 
409.484 121285 2453249 2 -0.48 

0.00 
---total@)--- 

1509.572 12141234 

ccv 

4.01 
2.89 I 4.76 

I n I  

I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 02: 16: 1 



Sample Name : CCB 
Dilution Factor : 1.00 
Injection Number : 34 
Data File Name : c:\peaknet\data\O40425\040425_034.DXD 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\5apr04.~ch 

Date Time Collected : 4/26/04 2:16:24 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

01 0 2 3 4 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Area BI. %Delta Concentration Height 
(PPW Code 

1 4.01 CHLORIDE 
1 4.01 CHLORIDE 

N ITR ITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.021 403 3357 1 -0.25 
0.021 403 3357 1 -0.25 

0.00 
---total(s)--- 

0.043 6714 

CCB 

25.0 I 
20.0i 

'", 15.01 

l O . O +  

I 

0-' ' ' 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 4/26/0 
Current Time : 02:31:0 



Schedule File: C:\PeakNet\schedule40420.sch 

Line Sample 

I 
2 
3 ,  

5 '  
6 
7 
8 
9 
I O  

, 4  

0 PPM 147-08-IC4 
0.1 PPM 147-07-IC4 
0.5 PPM 147-06-IC4 
I PPM 147-05-IC4 
5 PPM 147-04-IC4 
10 PPM 147-03-IC4 
15 PPM 147-02-IC4 
20 PPM 147-01-IC4 
ICV 
ICB 

Sample Type 

Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Sample 
Sample 

Level 

I 
2 
3 
4 
5 
6 
7 
8 

Method 

anions040420.met 
anions040420.met 
anions040420. met 
anions040420. met 
anions040420.met 
anions040420. met 
anions040420.met 
anions040420.met 
anions040420.met 
anions040420. met 

Dilution -' Data File 

040310~001 .dxd I 
040310~002.dxd' I 
040310~003.dxd I 
040310~004.dxd 1 I 

040310-005.d~d 11 

040310-006.dxd 1 
040310~007.dxd I 
040310~008.dxd 1 
04031 0-OO9.dxd 20 
040310~010.dxd 1 

010235 
I 

Default Method Path: C:\PEAKNEnMETHOD 
Default Data Path: c:\peaknet\data\040420A 
Comment: 
EPA3bO & SW 846 9056 

J 

PeakNet 5. I 4/22/04 1 1 18:06 E Page I of I 



Method:C:\PEAKNET\METHOD\mIONS040420 .MET Updated:4/20/04 11:50:59 PM Total:7 

I #  

n 

1. Component:FLUORIDE 
Standard:External Fit Type:Cubic 
0rigin:Include Ca1ibration:Area 

' r2=0. 999978 
Amt=2.818379e-020*Resp3+ 

-2.523882e-013*Resp2+ 
. 4.134292e-006*Resp+0.04397 

, 

1x1061 : IIl 

'Ow 4.00 8.00 12:OO 16100 2O:OO 
Amount 

3. Component:NITRITE-N 
StandardSxternal Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999824 
Amt=-1.11293Oe-014*Resp2+ 

2.701499e-O06*Resp+O 

7x1 0' 

6x1 O6 

4x1 O6 
0 

9 
3x1 O6 

l x l o e  

2. Component:CHLORIDE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibratipn:Area 
r2=0.999841 
Amt=-2.614678e-013*Resp2+ 

6.338169e-O06*Resp+O , 010236 ' I ,  

3x1 O6 

2x1 o6 

2x1 o6 tu 
3 

l x l o e  

0 

Amount 

4. Component:BROMIDE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999975 
Amt=-1.245935e-012*Resp2+ 

1.542562e-O05*Resp+O 

l X l O 6 \  

2x1 os 

I 

Oi!? 4.00 8.00 12:OO 16100 20:OO 
Amount 

PeakNet 5.1 Page 1 of 2 4/21/04 11:14:51 AM 



Nethod:C:\PEAKNET\METHOD\ANIONSO40420. 

1 o7 

8x1 06, 

5. Component :NITRATE-N 
6tandard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999622 
Amt=-4.257776e-014*Resp2+ 

23.411569e-O06*Resp+O 

6x1 06. 
(0 

$ 
4x1 0'. 

a l o e .  

MET Updated:4/20/04 11:50:59 

6. Component:PHOSPHATE-P 
Standard:External Fit Type: 
0rigin:Force Calibration: * I  

r2=0.999897 
Amt=-3.755264e-013*Resp2+ 
" 7.472485e-O06*Resp+O , 

'PM Total: 
8 

Quadratic 
Area 

090237 

,o 

,.a 

0 '  

7. Component : SULFATE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999985 
Amt=-3.966894e-013*Resp2+ 

9.318922e-O06*Resp+O 

1 

PeakNet 5.1 Page 2 of 2 4/21/04 11:14:51 AM 



Sample Name : 0 PPM 147-08-IC4 Date Time Collected : 4/20/04 95351 PM 
Dilution Factor : 1.00 Date Time Updated : 4/20/04 10:08:25 PM 
Injection Number : 1 System Name : Dx-500 
Data File Name : c:\peaknet\data\040420a\040310~001 .DXD Detector Name : Conductivity Detector 
Method File Name : c:\peaknet\method\anions040420.met Column Type : AS14#015724 AG1441018096 

0110238 , .  ' 

Schedule File Name : c:\peaknet\schedule\040420.sch System Operator : 'RSS 0 ,  

I .  

. I  

I ,  a .  

30.0- 

25.0- 

20.0- 

0 PPM 147-08-IC4 

4 

Peak Information : All Components 

2. 

10.0- 

5.0- 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height , , 

l ime PPm -(PPm) 

1 - SULFATE 

1 10.41 SULFATE 0.00 863 72 

CHLORIDE * .  NITRITE-N 1 ,  

BROMIDE 
NITRATE-N 

PHOSPHATE-P 
1 SULFATE 

0- 

10.41 

1 ./ '., 

0.00 863 I"+" 72 

I 

Minutes 



* -  
a .  

- Sample Name : 0.1 PPM 147-07-IC4 
Dilution Factor : 1.00 
Injection Number : 2 
Data File Name : c:\peaknet\data\040420a\040310~002.DXD' Detector Name : Conductivity Detector ' 

Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\scheduIe\040420.sch 

Date Time Collected : 4/20/04 10:08:29 PM 
Date Time Updated : 4/20/04 10:23:04 PM 
System Name : Dx-500 

column Type : AS144015724 AG14.#1018096 I ' 

System Operator : RSS 

* .. 

010239 I '  

Peak Information : All Components 

Time PPm (PPM 

I 
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 

1 2.88 
2 4.01 
3 4.77 
4 6.00 
5 7.00 
6 8.78 
7 10.46 

FLUORIDE 0.1 0 18319 2789 
CHLORIDE 0.1 0 16811 1738 
NITRITE-N 0.1 0 28889 3014 
BROMIDE 0.10 5593 502 

NITRATE-N 0.1 0 33049 2350 
PHOSPHATE-P 0.1 0 1 1059 61 3 

SULFATE 0.1 0 11158 528 

a .  

0.1 PPM 147-07-IC4 

25.0 30.01 

20.0 i 
t 

10.0 i 
5.01 

1 - F L U O R ~ H L ~ R M ~ E R I T E - ~ J -  BROMD@ITWTE-N 6 - PHOSPHATE-P 7 - SULFATE 8 

Minutes 



, 

30.0- 

25.0- 

20.0- 

15.0- 
Y 

10.0- 

Sample Name : 0.5 PPM 147-06-IC4 
Dilution Factor : 1.00 
Injection Number : 3 
Data File Name : c:\peaknet\data\040420a\040310~003.DXD ' 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\040420.sch 

Date Time Collected : 4/20/04 10:23: 10 PM 
Date Time Updated : 4/20/04 10:37:43 PM 

Detector Name : Conductivity Detector . 

Column Type : AS14#015724 AG14#1018096 
System Operator :' RSS 

System Name : Dx-500 010240 
6 

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

Time PPm (PPm) 

1 2.88 FLUORIDE 
2 4.01 CHLORIDE . 

4 5.98 BROMIDE 
3 4.76 NITRITE-N 

5 6.96 N ITRATE-N 
6 8.76 PHOSPHATE-P 
7 10.42 SULFATE 

15538 0.50 107119 
0.50 74993 851 1 
0.50 156006 15619 I 

0.50 30051 251 8 
0.50 173033 12269 
0.50 63628 31 82 
0.50 51323 ' 2502 

0.5 PPM 147-=-IC4 

I 

8.00 10.00 12.00 0 2.00 4.00 6.00 
Minutes 



Sample Name : 1 PPM 147-05-IC4 Date Time Collected : 4/20/04 10:37:48 PM 
Date Time Updated : 4/20/04 10:52:22 PM Dilution Factor : 1 .OO 

Injection Number : 4 System Name : Dx-500 
Data File Name : c:\peaknet\data\040420a\040310-004.DXD ' Detector Name : Conductivity Detector + 

Method File Name : c:\peaknet\method\anions040420.met Column Type : AS14#015724 AG14#1018096 
Schedule File Name : c:\peaknet\schedule\040420.~ch System Operator : RSS e 

0 1 0 2 4 1 e ,  

, 

30.0- 

25.0- 

20.0- 

15.0- 
Y 

10.0- 

Peak Information : All Components 

0- 

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

I I 
/-.\ -\ 

~ 

1 2.88 FLUORIDE 1 .oo 221360 32303 
2 4.01 CHLORIDE 1 .oo 149962 16962 
3 4.76 NITRITE-N 1 .oo 323570 32434 . ' 

4 5.97 BROMIDE 1 .oo . 60560 51 49 
5 6.92 NIT RAT E-N 1 .oo 35551 2 25118 
6 8.77 PHOSPHATE-P 1 .oo 125936 6426 
7 10.44 SULFATE 1 .oo 105133 5028 

I PPM 147-05-IC4 



I 

Sample Name : 5 PPM 147-04-IC4 
Dilution Factor : 1.00 
Injection Number : 5 
Data File Name : c:\peaknet\data\040420a\040310~005.DXD ' 

Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\04042O.~~h 

' 

Date Time Collected : 4/20/04 10:52:27 PM 
Date Time Updated : 4/20/04 11 :07:01 PM 0 1 0 2 4 2 - _  - - ~ -  System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14'-#015724 AG14#1018096 

. 
. 

System operator YRSS 

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

Time PPm (PPm) 

FLUORIDE 5.00 

5.00 CHLORIDE 
5.00 
5.00 BROMIDE 
5.00 
5.00 
5.00 

2.89 
4.02 
4.77 
5.97 
6.86 
8.77 
10.45 SULFATE 

NITRITE-N 

N ITRATE-N 
PHOSPHATE-P 

1280883' 
788307 
1809370 
330995 
2043782 
676037 
549367 I '  

188409 
91 335 

180362 
27375 

144858 
351 32 
26190 

Y 

6 - PHOSPHATE-P 
7 - SULFATE 

I I 

5 PPM 147-04-IC4 

4 10.00 12.00 6.00 8.00 2.00 4.00 

Minutes 
0 



- Sample Name : 10 PPM 147-03-IC4 
Dilution Factor : 1.00 
Injection Number : 6 
Data File Name : c:\peaknet\data\040420a\040310~006.DXD Detector Name : Conductivity Detector I 

Method File Name : c:\peaknet\method\anions040420.met 

Date Time Collected : 4/20/04 1 1 :07:07 PM 
Date Time Updated : 4/20/04 11:21:41 PM 
System Name : Dx-500 

Column Type : AS144801 5724 AG1441018096 
System Operator : RSS 

0 1 0 2 4 3 
* I  

. 
' . Schedule File Name : c:\peaknet\schedule\040420.~ch 

I Peak Information : All Components 

Peak Number Peak Retention 
Time 

Component Name Concentration, Peak Area Peak Height 
PPm (PPm) . 

- , 
1 
2 
3 
4 
5 
6 
7 

2.89 
4.02 

5.97 
6.81 

10.42 

4.78 

8.74 

FLU OR1 DE 
CH LORlDE 
NITRITE-N 
BROMIDE 
NITRATE-N 

PHOSPHATE-P 
SULFATE 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

2737065 
1696803 
3778355 

' 686832 
451 9802 
1441734 
11 22694 

386731 
192569 
371 173 
58413 

314669 
76461 
541 37 

I . .  

I 4 

10 PPM 147-03-IC4 

2 - CHLORlDl 

I 

6 - PHOSPHATE-P 

7 - SULFATE I I 

4 I 6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 



Sample Name : 15 PPM 147-02-IC4 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : c:\peaknet\data\040420a\040310~007. DXD Detector Name : Conductivity Detector 
Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\040420.sch 

Date Time Collected : 4/20/04 11 :21:47 PM 
Date Time Updated : 4/20/04 11 :36:20 PM 
System Name : Dx-500 

Column Type : AS14#015724 AG14#1018096 
System Operator :I RSS 

010244 

Peak Information : All Components 

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

1 2.89 
2 4.02 
3 4.80 
4 5.94 
5 6.77 
6 8.70 
7 10.40 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

15.00 41 771 09 
15.00 2688431 
15.00 5730746 
15.00 1066642 
15.00 7222347 
15.00 2286699 
15.00 I745255 ( '  

552888 
293273 
545022 I. '' 

91 268 
496708 
122840 
84660 

15 PPM 147-02-IC4 

-..- 

I 
'\ 

4 - BROMIDE 

I !  

6 - PHOSPHATE-P 

I 

. I '. - c 

c 
0 2.00 4.00 

I 
6.00 8.00 10.00 12.00 

Minutes 



Sample Name : 20 PPM 147-01-IC4 
Dilution Factor : 1 .OO 
Injection Number : 8 
Data File Name : c:\peaknet\data\040420a\040310~008. DXD ' Detector Name : Conductivity Detector e 

Method File Name : c:\peaknet\method\anions040420.met 
Schedule File Name : c:\peaknet\schedule\040420.sch 

Date Time Collected : 4/20/04 11 :36:25 PM 
Date Time Updated : 4/20/04 1 15059 PM 8 ,  

System Name : Dx-500 

Column Type : AS14401 5724 AG14-#1018096 
System Operator : .RSS 

0 4.0 2 4 5 
, - 

8 

L 

15.0- 

Peak Information : All Components 

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

10.0- 

5.0- 

726338 
382664 
690331 * 

128470 
676278 
172099 
1 17297 

1' 2.92 FLUORIDE 20.00 5544111 ' 
4.02 CHLORIDE 20.00 371 2925 2 

NITRITE-N 20.00 761 6766 4.81 
1469814 

3 
20.00 BROMIDE 4 5.94 
20.00 10028721 NITRATE-N 5 6.73 
20.00 3175648 P HOSPH ATE-P 6 8.70 
20.00 2386278 I *  7 10.42 SULFATE 

I 

20' PPM 147-01-IC4 

30.01 

25.0- 

20.0- 
L 

15.0- 

10.0- 

5.0- 

0- 

4 - BROMIDE 

I 

\. 

i 12.00 

-7 

- 8.00 - - \ .  10.00 7-,i 
6 - PHOSPHATE-P 

I 

0- 
1. - . 

-7 

i 
I 

6.00 8.00 10.00 12.00 



30.0- 

25.0- 

20.0- 

15.0- 

10.0- 

5.0- 

0- 

010246 9 Sample Name : ICV 
Dilution Factor : 20.00 
injection Number : 9 
Data File Name : c:\peaknet\data\040420a\040310~009.DXD 
Method File Name : ... \ANIONS040420.met 

Date Time Collected : 4/20/04 11 :51:04 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector ' ' 

Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

4.01 
2.88 

I 

10.42 

I 
8.74 

1 
I %- 

I 7 

12.00 0 2.00 4.00 

I 

L '- 

6.00 8.00 10.00 

Schedule File Name : c:\peaknet\schedule\040420.sch 

Peak information : All Components 
Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

2.88 FLUORIDE 101.700 185223 1 
4.01 CHLORIDE 204.51 3 197196 2 
4.77 NITRITE-N 98.361 184361 

132987 
3 

5.94 BROMIDE 412.120 
132260 

4 
6.86 NITRATE-N 87.014 

75522 
5 
6 8.74 PHOSPHATE-P 197.1 91 

41 0.936 120646 7 10.42 SULFATE 

1308587 1 -1.48 
1737950 2 -0.25 
1834344 2 -0.83 
1523236 2 , * 0.06 
1865537 2 1.98 
1420908 2 0.50 
2463101 2 0.03 

I .  

-total(s)- 
1511.834 121 53662 0.00 

ICV 

: PealcNet 5.1 Page 1 of 1 Current Date : 4/2 1 /O 
Current Time : 11:16:5 



8 

' Sample Name : ICB Date Time Collected : 4/21/04 12:05:43 AM 0 1 0 2 4 7 . 

Dilution Factor : 1.00 
l Injection Number : I O  

Data File Name : c:\peaknet\data\040420a\040310~010.DXD ' Column Type : AS14-#015724 AG14.#1018096 
Method File Name : ... WNIONS040420.met 
Schedule File Name : c:\peaknet\schedule\040420.~ch 

System Name : Dx-500 
Detector Name : Conductivity Detector 

System Operator : RSS 

' ' 

8 

30.0- 

25.0- 

20.0- 

Peak Information : All Components 

15.0- 
Y 

10.0- 

5.0- 

0 

Pk. Ret Time Component Name 
Num 

4.13 

I 
': - 

Concentration 
(PPW 

Height Area BI. %Delta 
Code 

863 I 2.74 
2.74 

80 0.005 
0.005 

1. 4.1 3 CHLORIDE 80 863 1 
1 4.13 CHLORIDE 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

ICB 

I 1 6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 4/21/0 
Current Time : 11:16:5 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
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TASK ORDER: 040415-2 

Certificates of Analysis 
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FISH E R SC 1 ENTt f IC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

C ~talog No. A509 

70% 
<IO 

~ 0 . 5  
co.1 
*0.1 
<O.? 
e0.t 
a. 1 
.;1 

eo.1 
<l 
a 2  
SO.? 

so.7 
e l  

co.1 
C0.l 
c0.2 
CO.1 
a . 2  
4 . 1  
co.1 
a.2 
so. I 
4 . 1  
4 . 2  
40.1 
+I. 1 
eo.1 
so. 1 
SO. i 
40.1 
qo.2 
a . 1  

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

Dr. 3. McKeIwy 
QPJQC Manager 
F i k  sdentw#: Chenw;al Divff#n 
Pittsburgh. PA, 15275 Phone (412) 4W83OcI 

Fisher Chemical 
A Fisher Scientific Company 



010250 

FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSlS 

Catalog No. A S H  Lot No: ttM02Q 
R o l r s s  Dab:  Fabruery, 2004 

EzpiryDaL: Febmwy, 2007 

Element c;oncentmtions am at the point of bottling. 
Concentrations of some elements in particular, Ca, Si, 
K, Na, B, Al, Mg 8 Mn will increme due to storage in 
glass buttles. 

Fisher Chemical 0 A Fisher Suentiftc Company 
Fisher Chemical 0 A Fisher Suentiftc Company 



FISHER SClENTlFtC 
TRACEMETAL G M O E  HYDROCHLORIC ACtD 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 tat No: 4103101 

ket*@m Dam: hnurry, i?W 
Explry Daw: J a w  ry, 2647 

mts m yplun 
46 

APHA 
35% 
< l a  

Dr. 8. McKelvey 
WQC Manager 

@ FisherChemical 
A fisher Scientific Cwnpany 
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FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIF KATE OF ANALYSS 

m 
Y 

APHA 

FisherscisntiffccherriadDirision 
Pmburgh, PA, 15275 ph## (412)490.8300 

Fisher Chemical 
A Fisher Scientific Company 
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Catalog Number: SPIKE- I Lot No.: 25-23AS 
Description: Spike Sample Standard 1 
Matrix : 5% Nitric Acid& Tartaric Acid - HF 

This ASSURA NCE "certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, X P ,  AA, ICPMS, and XRF. It can be employed i0 USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single dement 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) (mg/L) SRM (mg/L) (mgW SRM 

AI 
As 
Ba 
Se 
TL 
Fe 
co 
Mn 

200 
200 
200 
200 
200 
100 
50 
50 

199.51 3101a 
199.89 3103a 
199.68 3104a 
200.10 3349 
200.07 3158 
99.91 3126a 
50.25 3113 
49.98 3132 

Pb 
Sb 
V 
Zn 
cu 
Cr 
Ag 
Be 

50 
50 
50 
50 
25 
20 
5 
5 

49.98 3128 
50.02 3102a 
49.95 3165 
50.02 3168a 
25.34 3114 
20.04 3112a 
5.00 3151 
.5.00 3105a 



This Certified Reference Material has bow prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEMICKAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of refmnce materials. 
IS0 Guide 17025: Certification of reference makrials, general and statistical principles 
IS0  Guide 3 1 : Coatcnts of certificates of refcrence materials 
MST Technical Note 1297 
LAC-G 12-2000: Guideline for the requirements for the competence of reference materials producers 
ISO/REMCO u280 
Material Source: 
All mdytes and matrix materials are obtained and verified by SPEX CertiPrep from prcqualified vendors as per IS0 9000 
pideiines. Vendor identifications are proprietary, however source5 of ail mataids used in the preparation and testing of 
SPEX Ccttiprep CRMs are tracked and docur~cnted. For ftffther infomation contact CRM Sales. 
Iastmctiuns for Use: 
Primary usage of tbis CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
ori.giinal matrix solution, If dilution is required the diluent m W  be competr’ble with all certified anaIylw and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate cornptiiility considerations. AXI solutions should be thoroughly mixed, by shaking, prior to use and never 
pipected d M y  h m  the bottle. All rmrfaces &a! cane in contact with the solution must be tharoughly cleaned and 
leached prior to use. Ditutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratwy procedures and techniques have been used throughout the prepmation. All materials, equipment, 
d f i c d  instrume~tatian and personnel have been quaIified prior to use. ?he highest pmiv acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed both ,  and Class A glasswan have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been cunfmed by procadutes consistent with IS0 guide 17025, ISOlREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed far the 
certified vahm by procedures consistent witb the intended me of the CRM, 
The mathematical expression iysh is ampkyed to detcrraine the sampling si= 
s = relative standard deviatian in % for one component of the sample. (je. The sub-samplmg uncertainty) 
rn = tho sub-sampling mass 
km mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
dettrmination 
StatiStical estimator and Confidence limits: 
The cwtifi#I vahx ‘x’ listed on the rnverse of this document is at the 95% level of confidence and cau be expressed as 
X = x+/-U when X =True value (Labeled Valueb U= Expanded uncertainty 
u..ku, where k2 is the COYB~QC factor at the 95% confidence level 
U, b obtained by combining the individual element standard uncCrtainty components 
Certification Traveler Report: 
All certified values reportGd were derived fhm Traveler Report (Spex Certiprep’s traceability documentation) identified by 
the lot number of this CRM. For Mer information contact CRM Sales. 

WEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qua3i.fjed individuals who are trained jn apprapriate proccdraes. No claims against SPEX W P r e p ,  Inc. of any kind 
whatsoever, whether based 011 bremh of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. Xn no event shall SPEX CertiPrep, Inc. be liable for any loss of prof% or any incidental, spw or 
consequential damages. 

- 

and u, I’z;u: 

Legal Notice: 



Catalog Number: ICAL- 1 Lot NO.: 25-1 78AS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

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

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST 
(mg/L) (mg/L) S3.M 

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3141a 

Ms 5,000 4,991.82 3131a 
Na 5,000 4,998.07 3 152a 

Spex Reference Multi: Lot #10-100AS, 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 +/- 0.5% on tlie average of all the certified 
concentrations with no single element exceeding +/-2%. This includes uncertainty of 
measurements and other effects, such as transpiration losses. This guarantee is vatid for a period 
of one year from the date of certification only when tlie material is kept tightly capped and 
trsu.lsporttd and stored under laboratory conditions. 

MM. = =  
Date of Certification: Certifiing Officer: R f r  

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foUowing 
guides: 
Guide To T h e  Expression Of Uncertainty la Measurement 1995 
EURACHEMICITAC Guide: Quantifying Uncertainty in Analytical Mcastirtrncnt - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the produc'tioa of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Natc 1297 
ILACmG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
AI1 malyees and matrix materials arc obtained and verified by SPEX Cer-tiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications arc proprietary, however sources of all materials used in the prepamtion and testing of 
SPEX CertiPrep CRMS are %ked and docummted. For M e r  information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted strially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilu$ion is required the diluent must be compatible with all certified Bnatytcs and contain 
s t a b i h  appropriate for &e period of intended use. The CRM can also be used as a spike or with a spikc, again with 
appropriate compatibility considerations. All sohztions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. At1 surfates that come in contact with the solution must be thoraugldy cleaoed and 
leached prior to use. Dilutions should be pdomed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedm and techniques have been used throughout tbe preparation. A I1 materials, equipment, 
analytical instrumentation and pusonncl have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
? l e  Homogeneity of the CRM hss been confinned by procedures consistent with IS0 guide 17025, ISOOCEMCO N280 
and ASTM D6362-98 Appendix XZ. Random, replicate samples of the final, packaged material bave been analyzed for the 
c e m e d  vafuts by procedures consistent with the intended use ofthe CRM. 
The mathematical expression k p d m  k employed to determmc the sampling s k e  
S = relative standard deviation in % for one compunent of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
The certified vaht 'x' listed on the reverse oftbis document is at the 95% b e l  of confidence and can be expressed 8s 
X = x+/-U where X =True vdue (Labeled Value), U* Expanded uncertainty 
W==ku, whwe k 2  is the coycragc fiictor at tbe 95% confidence level 
U, iS obtained by combining the individual elmat standard uncertainty ~omponent~ Ui md U, dhi2 
Certification Traveler Report: 
All certified values reported were dcrivcd from Traveler Report (Spa CertiPrep's traceability documentation) identified by 
tbt lot number of this CRM. For further infannation contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrep reference materials are not fur any cosmetic, drug or household application and arc to be used only by 
qualified individuals who me trained in appropriate procedures. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether based otl breach of warranty, alleged negligence, or otherwise, with respect to $lis RM shall be greater 
than the purchase price, En no event shall SPEX Certibp, hc. be liable for any IOU of profits or my incidental, special, or 
consequential damages. 

= mass of sub-sample necessary to ensure a relative sub-sampling mor of 1% (68% confidence Icvei) in a single 

- 
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I n o r g a n i c  v e n t u r e s  / Ov l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087Ol usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mak ivsalss@ivstandafds.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 10,000 pg/mL Scandium IN 5% HNO, (abs) 
Catalog Number: CGSC10-1 and CGSCl O-5 

Lot Number: T-SC02053 

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

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

Certified Value ( 2 )  f i ~  X i 

. n  

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

Classical Wet Assay: 90,047 f 29 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 8894 f 41 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31488. 

The independent samples t-test was used to determine ff +hem 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 pgImL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULfA-Ftltered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0 , 3  pm . 

< 0.070 
CO.00050 
<0.010 
<0.010 
C0.00060 

0.043 
c0.034 
<On0O30 

0.1 7 
<0.0050 
C0.00030 
<0.0050 
€0.0030 
C0.0060 

< o,ooeo 
<0.0060 
< 0.0030 
<0.0010 
<0.0010 
<0.0060 
<0.0030 
0.030 

<0.00060 
<0.0010 
<0.0060 
C0.16 
< O.OOO50 

0.0050 

< 0.01 0 
e 0.00040 
< 0.030 
co.ooQo 

<0.0020 
<0.0020 
d0.084 
<0.00060 

c 0.0050 

<0,0020 
< 6.01 

<0,00030 
<0.0010 
<0.0010 
<0.0010 
<0.0020 
<0.0010 

<0.87 
<0.034 

0.0050 
C0.16 
<0.00060 

C0.0070 

<0,030 
<0.00030 
< 0.001 0 

0.028 
<0.00040 
< 0,0060 

<0.010 
< 0.0020 
c0.0020 
<0.0010 
< 0.040 

0.07 5 
0.32 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 8 - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.073 g / d  
Q A X L  a).r.mo))JoIoll 

(over) 

Quality Assurance Manager 

mailto:ivsalss@ivstandafds.com
http://www.ivstandards.com


010258 
QUALITY STANDARD DOCUMENTATION 
1. IS0 9001 :ZOO0 MI Registered Quality System (Certificate Number 07 07 05)  

Members of IQ Net : Argentlna (IRAMI, Australia (QAS), Austria (OOS), Belglum 
(Avkltw) , Brazil (FCAV), Canada (OMI), Wong Kong (HKQAA), Columbia (ICONTEC), 
Czech Republic (COS), Denmark (DS), Finlend (SFS), France (AFAQI, Oerrnany (DOS), 
Greece {ELOT), Hungery (MSZTI, Ireland (NSAI), Israel (8111, Italy (CISQ), Japan (JQAI, 
Korea (KSA-QA), Netherlands IKENIA), Norway (NCS), PolandlPCBCI, Portugal (APCERI, Singapore (PSB), Slovenia (SKU, 
Spain (AENORI, Switzerland (SOS) 

2, 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers'' - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2 LA Certificate 883.0 1 

1 OCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nucfear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4, MIL-STD-45662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATIU 

in within the The lencrth of time that a properlv stored and Packaaed standard will rema 
sDecified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the  
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mt bottle is  21 
months. 

Shetf Life - 

Expiration Date - Jhe date after which a standard solution should not be used, A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of th 
standard. a 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double dcPionized water that has been filtered through a 0.2 pm filter and in-house 
procedure IV-PACK401 is used to clean all bottles. Contact us for technical information relating to 

Contamination issues in packaging materials. 

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

BALANCE CAI.- 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are 
annually compared to Gerhart Scate Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NET Trsceabiiity numbers are 4283598 and 454678. The NlST test number 
is 822/260017-98, 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are 
calibrkted with a class 1 analytical weight set. These weights,are tested annually by a NIST / NVtAP accredited 
calibration lab. The NlST test number is 822/260017-8. 

THERMOMETER C ALlBRAnON 
The thermometers used in the determination of the final densities are calibreted vs standard thermometer No. 903- 
2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST Monograph 150 
using NIST Test Nos. and Std Nos,: 769543, 21 7368/789643,217388/PlM52, 1 76240/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, 11 901 6, 471047 and N W  test report Nos, 81 11258522, 
81 1 /2667078, and 236090. 

TECHNICAL W P P O E  
Alf customers are encouraged to amtact us for technical support for the proper use of our products. 

E L  1-800-569-6799 IM't 1-732-901-1900 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards.m 
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Catalog Number: lW39-2xl2Y/2T Lot NO. 10-119B 
Description: 1000 mg/L Boron 
Matrix: H20 

This ASSURANCE @ certified reference maten& CRM, is mtmdcd p r h d y  for use as a 
calibration staadard or quality control staudard for itlorganic spectroscopic hstnunentation 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. 
CerMed Value: 1001 m f i  
Uncertainty Associated with Measurement: 
Certified Value Os Traceable to: 

+/- 3.0 m&& 
NIST SRM 3 107 

The CRM is prepared gravimetrically using high purity (NH4)2B4074H20 Lot# 08001E. The 
certified vahie listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1001 mg/L 

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

Density: 1.001 @ 22.3 Degrees Celsius 
Trace Metallic lmpurities in the Actual Solution via JCP / ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 
AI 0.06 cu a.001 Pb <0.001 
As <0.001 Fe 0.001 Re <0.001 
Ag 0.002 Ga 4.001 Rb <o.OOl 
Ba 4.001 In 4).001 Sr 4.001 
Be 4.001 K 4.06 sb c0,Ool 
Bi 0.03 Li 4.001 Si 0.01 
cd 4.001 Mn 4.001 Ti <0.001 
co 4.001 Mo 4.001 n <0.001 
Ca 0.001 Mg <0.001 V 0.003 
cr 4).001 Na 0.01 zr a.001 

Ni 0.001 zn 0.004 

Balances are caliirated 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 perhd of one year from the 
date of certification. This guarantee is valid only when the materid is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: '" certifying officer: Nm 

Q 2000 SPEX Certipri;, tnc. 
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This Certified Reference Material has been pnpared and certified under an IS0 900 1 system consistent with the foUowlbg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: QuantiQhg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of refercnce materials. 
IS0 Guide 17025: Ccrtfication of reference materials, g c n d  and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Material Source: 
All an+ and matrix materials are obtained and verified by SPEX CertiPrep from prcqualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, howcva sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs arc tracked and documented. For further information contact CRM Sales. 
htrnctions for Use: 
Primary usage of this CRM is in neat fora or diluted s&Uy with matrix of a purity at or greater than the purity of the 
original matrix sohtioa If dilution is required the dilueat must be compatiile with all certified andytes and contain 
stabilizers appropriate for tbe period of intended use. The CRM can dso be used as a spike or witb a spike, again with 
appropriate compatibility comididtrons. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipctted directly from the bottle. AI1 5urfBces that come in contact with the solution must be tboroughfy cteaned and 
Ieached prior to use. Dilutions should be pesforrned only with CIass A volumetric glmm. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used hughout fhe preparation. A I1 materials, equipment, 
analytical instrumentation and personnel have been quatifed prior to use. The highest pur& acids appticrsble, 18 megohm, 
double deionized water, acid-leached triplc-rinstd bottles, and Class A glassware have been used in at1 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOREMCO "280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
cedi€icd vafues by procedures consistent with the intended use of the CRM. 
The mathematical expression kps'rn is employed tu dctmame the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling mass 
& = mas of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in 8 shgle 
determination 
Statistical estimator and Confidence b i t s :  
The certifJed value 'x' listed 011 the Everst ofthis document is at the 95% level of confidence and can be expressed BS 
X = x+/-U where X =Tme W e  (Labeled Value), U= Expanded uncertainty 
W=kn, where k=2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individua) element standard uncertainty cornponenG uk and u, &ut 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex Cutiprep's t r a c c a b ~ ~  documentation) identified by 
the lot number of this CRM, For frather information contact CRM Sales. 
Legal Notice: 
SPEX Certiftep reference mat6als arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are wmed in appropiate procedurs. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based rn breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be great= 
than the purchase price, In no went shall SPEX CertiPnp, Inc. be liable for any loss of profits or any incidental, spdd,  or 
consequential damages. 

* 
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Catalog Number: PLLI2-2Xf2y Lot NO. 10-12LI 
Description: 1000 mg/L Lithium 
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: 997.5 mg/L 
Uncertainty Associated witb Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Lithium Carconate Lot# 03021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

+/- 3 mg/L 
MST SRM 3 129a 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 997 mg/L 
Method: Evaporate to dryness. Fume witb Sulfuric Acid. Ignite and weigh as Li2S04. 

Instrumentation Analysis By ICP spectrometer: 998 mg/L 
.~!acertifi~..fi~~peties,: ,,-.- * 

Density: I ,014 @ 22.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 0.001 cu co.001 . Pb <0.001 
As <0.01 Fe 0.007 Re <0.001 
Ag . c0.003 Ga a.001 Rb <0.001 
B ~0.008 In <0.001 Sr <0.001 
Ba 0.00 1 K 0.20 Sb <0.001 
Be cO.00 1 Mn <0.001 Si 0.007 
Bi <0.001 Mo <0.001 Ti <0.001 
Ca 0.01 7 Mg 4.001 T1 <0.001 
Cr eo.001 Na 0.01 V <0.001 
cd 0.008 Ni <0.001 zr <O.OOI 
co <0.001 Zn 0.035 

Balances me calibrated regularly with weight sets traceable to NIST #32856, #I32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Officer: #. 'SAN '04 Date of Certification: 



This Certified Reference Material has bccn prepared and certified under an IS0 9001 system consistent with the foUowmg 
guides: 
Guide To The Expression MUncMtainty In Measurement 1995 
EURACHEWCITAC Guide: Qaantivmg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines fix the production of reference materials. 
I S 0  Guide 17025: Certification of reference materiais, general and statistical principles 
I S 0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
UCG22-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX CertPrep from pre-qualified vendors as per IS0 9000 
guideiines. Vendor identificatioas are proprietary, however sources of ail materials used in thc preparation and testing of 
S p a  CktiPrep CRMs are tracked and documented For further infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a pur@ at or greater than the purity of &e 
original matrix solution. If’ dilution is rcquired the diluent must be compatiile with all certified analytcs and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. Au. sohtions should be thoroughly mixed, by shakhg, prior to use and never 
pipetted directly from tho bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparatkm. All materials, equipment, 

double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confumed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
.and ASTV D6362-98 Appendix X2. Raudom, replicate sampled of the h a l ,  +ackagd material havc keen.=nal,.ygd fm 
certified values by procedures consistent with tbe intended use of the CRM. 
The mathematical expression k p s h  is ernpfoyed to determine the sampling size 
S relative standard deviation in % for one component of the sampte. (ie. The subsampling uncertainty) 
m = the sub-sampling mass 
k, 
detenninatim 
Statistical estimator and Confidence limits: 
The c e f i e d  value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U when X =True value (Labeled Value), Ut Expanded uncertainty 
U = b  where k 2  is the coverage factor af the 95% confidence level 
U, is obbined by combining the individual ejcment standard uncertainty compooents ub and u, h u ?  
Certification Traveler Report: 
All certified values reported were derived fi-om Traveler Report (Spcx CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further infomation contact CRM Sdes. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cusmctic, drug or household application and are to be used only by 
qualified mdividuals who are trained m appropriate procedures, No claims against SPEX CcrtiPrep, lnc. of any kind 
whatsoever? whether based OD breach of warranty, alleged negligence, or otherwise, with .respect to this RM shan be @eater 
thap the purchase price. In no event shall SPEX CertiPrep, Inc. be Liable for any loss of profits or any incidental, special, or 
consequential damages. 

ktrumentation and persoanel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 

of subsample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 

” 
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Description: lo00 mgL Molybdenum 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended prhady 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 cafifkd properties Med below. 
CeMied Vaiue: 998 mgl ]L 
Uncertainty Associated with Measurement= +/-3.omgflL 
Certified Value is Tracesble to: 
The CRM is prepated gravhetrkally us@ high purity (NH4)4Mo7(0)24 ]Lot# 0301lC.The 
d e d  value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

NlST SRM #3134 

Refer to side 2 for details of measurement uacertahth 
Classical Wet Assay: 998 mg/L 
Method: Precipitation using 8 Hydroxy Quiuoline,filter,dry and weigh as Moo2 (C9H6NOP. 

Instrumental Analysis .by ICP. spectrometer: 
UnceMied Properties: 

999 m@ 

Density: 0.9989 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solation via ICP / ICPMS Analysis: 

Element mgL Element mg/L Element m&/L 

AI 0.002 cu 0.003 .Pb 0.002 

As 0.04 
a.001 Ga 4.001 Rb 4.001 

B a006 In 4.001 Sr a.001 
4 

Be a 0 1  Li <0.001 Si a.50 
Bi 4.001 Ms 0.10 Ti 0.004 
ca 0.01 Mn 0.001 n <0.001 

cd 4.10 Ni 4.001 zr 4.001 
co 0.002 zn 0.009 

0.03 Fe a.10 Re 

Ba 0.001 K 0.01 Sb 0.005 

cr a.002 Na 0.007 V 0.003 

Balances are calibrated regularly with weigtrt sets traceable to NET #32856, #32857 and others. 
This CRM is guaranw stable to +/-OS% of the certified concmtrab inclusive of uncertainty 
of m m m  and other effects, such as transpiration losses, fbr a period of one year firm the 
date of certification. This guarautee is valid anly whm the materid is kept tightly capped and 
transyorted and stored under labozatory conditions. 

Date of Certification: JPN b 4  certifying officer: #-*m&- 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foUowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACKEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical ptinciples 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAGG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISo/REMCoN280 
Material Source: 
AI1 an* and matrix materials are obtained and verified by SPEX Ctrtih-ep from pre-qualified vendors as per IS0 WOO 
guidelines, Vendor identifications are proprietary, however sources of dl materials used in the preparation and testing of 
SPEX Cwtiprep CRMs are tracked and docamenttd For fbrthcr infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or dihttcd serially with matrix of a purity at or p a t e r  than the purity of the 
original matrix solution. If diition is required the diluent must be compatibfc with all certified analytes and contain 
stabilizers appropriate for the period of inmdsd we. The CRM c8n also be used as a spike or with a spike, again with 
approPriate compatibility considerations. All solutions should be thwoughty mixed, by shaking, prior to use and never 
pipetted directly b m  the bottle. All surfaces that come in contact with the solution must be tnaroughlr cIeaned and 
leached prior to use. Dilutions should be pcrrformed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratq procedures and techniques have been used throughout the preparation. A I) materials, equipment, 
dyt ica l  btrummtation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rimed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
Tbe Homogeneity of the CRM has been confiied by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix x2. Random, replicate samples of the W, packaged materiat have been analyzed for the 
certified values by procadurw cQpsistcnf with the intended use of the CRM. 
The mathematical expression kp&n is employed to determine the sarnphg size 
S = relative standard deviation in % for one component of the sample. (ie. The subsampkg uncsmhty) 
rn =the sub-sampLing mass 
k, = maw of sub-sample necessary to etlsurt a relative sub-sampling error of I % (68% confidence level) in a sing1e 
determiaation 
statistical estimator and Confidence limits: 
The certifiad value 'x' listed on tbe reverse of this document is at the 95% level of confidence and can be expressed as 
X * x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
upkn, where k=2 is the coverage k t o r  at the 95% confidence level 
U, is obtained by combining the mdividd clement standard uncertainty componmQ 
Certiflcatioa Tmveler Report: 
All certified values reported w m  derived from Traveler Report (Spex Cextifrep's traceability documentation) identified by 
tbe lot number of this CRM. Far frrrther information contact CRM Sales. 
b g d  Notice: 
SPEX CertiPrep rcfcrence materials arc not for any cosmetic, drug or household application and m to be used only by 
qualified individuals who are trained in appmprhte procedutes. No claims against SPEX CwtiPrcp, hc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with res* to this Rh4 shall be greater 
tban the purchase price. In no event shall SPEX CertiPnp, Ioc. be liable for my loss of profits or any incidental, spw or 
consequentiai damages. 

- 
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Catalog Number: PLP9-2X/2Y/2T Lot No. 9-15op 
Description: 1000 mgL Phosphorus 
Matrix: €I20 

This A S S U C E  @ certified reference material, CRM, is intended prharily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XlW. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1002.5 m a  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravirnetricalty using high purity (NH4)MCpo4) Lot# W1002B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 m a  

+/- 3 mg/L 
NIST SRM 3 139a 

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

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

Density: 0.9996 @ 24.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgh Element rag& 

AI 
As 

B 
Ba 
Be 
Bi 
Ca 
CT 
Cd 
co 

Ag 

0.002 
0.00 1 
a.002 
-4.002 
4.001 
Ul.001 
4.00 1 

0.004 
4l.008 
co.00 I 
co.00 1 

cu 
Fe 
Ga 
In 
K 
Li 
ME 
Mn 
Mo 
Na 
Ni 

a.001 
a 0 0 1  
4.001 
<0.001 
0.006 

<0.001 
KO.00 1 
<0.001 
4.00 1 
0.003 
a 0 0  1 

Pb 
Rb 
Re 
Sn 
Sr 
Sb 
Ti 
TI 
v 
zr 
Zn 

a.001 
a.001 
a.001 
co.001 
<0.001 

0.004 
0.004 

<O.OOI 
<0.006 
<0.001 

0.07 

Balances are calibrated regularly with weight sets traceable to NIST fc32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year .from the 
.date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Officer: &A &,~4- OCT - - 2003 Date of Certification: 

8 2000 SPEX CertiPrep, Inc. 



Thh Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the follawhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of refemce materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 t : Contents of certificates of reference materials 
NIST Technical Note 1297 
TLAC-012-2000: Guidelines for the requirements for the competence of reference matdab producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materiais are obtained and verified by SPEZ Cei.tiPrtp from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, however sourcccs of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For f\lrther information contact CRM Saies. 
htructions for Use: 
Primary usage of this CRM is in neat form or diluted SerialIy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilntion is required the diluent must be compatible with all certified andytes and contaia 
stabilimrs appropriate for the period of intended use. The CRM can also be used 89 a spike or with a spike, again with 
appropriate compat%4ity considerations. All solutions should be tboroughly mixed, by shaking, prior to use and never 
pipetted dircctiy fhm the bottle. AX1 surfaces that come in contact with the solution must be thoroughly cleaoed and 
leached prior to use. Dilutions should be purfmcd only with Class A volumetric gtassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout tbe preparation. All materials, equipment, 
andfical instnrmentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has becu coafmed by procedures consistat with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appeaaix X2. Random, replicate samples of the fmal, packaged material have been analyzed for the 
certified values by procedures cumistent with the intended use of the CRM. 
The mathematical expression k p s h  is employed to detarminc the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to mure a relative subsampling mor of 1 % (68% confidence level) in a single 
detenninatim 
Statistical estimator and Confidence bits:  
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =Tme value (Labeled Value), U- Expanded uncertainty 

where k 2  is the coverage factot at the 95% confidence level 
U, 
Certification Trawler Report: 
All certified values reported wae derived fhm Trave1er Report (Spa CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For Wer infarmation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials m not for any cosmetic, drug or household application and are to be used ody by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breacb of warranty, alleged negligence, or otherwise, with mpect to this RM &ail be greater 
than the purchase price. In no event shall SPEX CertiPrep, be. be liable for any loss of profits or any incidental, special, or 
consequentid damages. 

- 

Obtahd  by combining &e individual element standard uacerlainty components ui, aod u, ~ZII; 

. .. . I ISO9001' I C : . .  . .  

203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com 9 www.spexcsp.com 
Always Providing Superior Quaiiv. b . Unparalleled ServicerM 

2 0  SPEX CertiPreo. lnc. 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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. .  This  ASSURANCE OB certified refmace matem CRM, is intend4 ptimarily for use BS a 

calibration standard or quality control standard for inorganic spectroscopic inStnrmentation such as 
JCPOES, DCP, AA, ICPMS, snd XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified pmpertks listed below. 
Certified Vahe: 998.5 mg& 
UncertaLnty Associated with Measurementt 
CertiBied Vabe Is Traceable to; 

+/- 3 mdL 
NlST SRM #3 150 

The CRM is prepared gravimetrically us& I@ purity (NH.QPSS6 Lot# 02021D.The i ! 

certified value listed is the merage of values obtained by classicat wet assay and ICP spect~?meter 
i .  f 
i f  i t Refer to side 2 €or details of measurement 1111~e~tahtie~. 

Classid Wethsay: 997 mg/L 
Method: preCipit&m using AmDOoniurn Molybdate and 8-Hychxy Quinoline. Filta, dry, and weigh as 

(C~H~ON)~(H~)ES~(MO 12040)] 

Instrumentation Analysis By ICP spectrometer: 1000 mfl  
Uneertified Properties: 

Density: 1.010 @ 26.5 Degrees Celsius 
Tram Metallic Impurities in tbe Actual Solution via ICP I ICPMS AaalFis: 

Element mg/L Element mgfl, Element m& 
Al 0.002 cu 4).001 Pb 4).001 
As a.001 Fe 0.020 Rb 4.001 

4.001 Ga 4.001 Re a.001 
B 4.003 in 4.001 Sr a.001 
48 
Ea 41.001 K 4 . 0  10 Sb 0.03 
Be 4).001 Li 4.001 Ti <a001 

4l.001 TI 43.001 Bi 4.001 M& 
c0 0.018 Mn 4.001 V 4).001 

Mo a.01 2k 0.05 Cr 4.002 
Cd a.001 Na 0.02 zn 0.06 
co a.001 Ni 0.001 

Balances m c a l j m  regularly with weight sets trac&.de to NXST #32856, #32857 and otbcrs. 
This CRM is guaradeed stable to +/-O.5% of the certified concentration inclusive of uncertainty 
of measurnnentr Etad other effects, such BS transpiration losses, for a mdod of me year fiom the 
date of cBlfificBtiM1. This guarantee is valid only when the material is kept tigbtty capped and 
transported and stored under laboratmy conditions. 

Date of Certificdoix A& '03 certifyiq~fficer. #a McrtkoGi 

http://trac&.de


This Certified Reference Materia] has been prepared and certified under an IS0 900 1 system consistent with the foUawing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHENL/CTTAC Guide; Quaatifying Uncertainty in Aaelytkal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materkh. 
IS0 Guide 17025: certification of reference matetiafs, general and statistical principles 
IS0 Guide 3 1 : Cuntents of certificates of re€'nce materials 
NTST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All an- and matrix mater& an obtained and verified by SPEX CertPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor fcWifi&ons an propriatary, however sources of all materials used in the preparation and testing of 
SPEX Certiprep CRMs an tracked and docpmested, For further infomation contad CRM Sales. 
Ijustructiow for Use: 
Primary usage of this CRM is in neat form or dilrrttd serially with matxi% of pt purity at or greater than &e purity of the 
origisal matrix solution. If' dilution is required the diluent must be compah'ble with all certified OlnaFyteS and contain 
stabilizers apprupriate for &e period of intended use. The CRM can also be usad a a spike or with a again with 
appmprlate compa&iIity considdans. AU S O ~ ~ ~ ~ O R S  should be thoroughly mixed, by shaking, prior to use and never 
p@Ued directly fiom &e botde. All suTfi3cw tbat come in contact Wia the S O I U ~ ~ Q ~  must be thoroughly cleaaed and 
leached prior to use. Dilutions should be pufomcd ody with Cbs A volumetric glassware. 
Method of Preparatim: 
clean klbOratory procedures and techniques have been used throughout the prepadon. AI1 materials, equipment, 
Wcd instrumentation and personnel have been qualined prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has born confkmed by procadures cons'lstcnt with IS0 guide 17025, ISOIREMCO NZ80 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified vahaes by procedures cmistmt with tbe intended we of the CRM. 
The mathematical expression lydxn is aploycd to d d m b e  the sampling she  
S = rehthe standard deviation in % for one component of the sample. (ic. The sub-sampling uncertahty} 
m * the subsampling mass 
k,= ~ B S S  of subsamplo necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) jn a single 
determination 
Statistical estimator and Confidence limits: 
The certifcd value 'x' listed on the reverse of this document is at tbe 95% level of confidence and can be expressed as 
X x+/-U when X =True value (Labeled Value), UII Expanded uncertainty 
u=.ku, where k 2  is the covcragc m r  at the 95% confidence level 
u, is obtained by combhg  &e individual element standard u~~certahty components ussod u, dZh2 
Certification Traveler Report: 
All certified values 
the lot nuxnber of this 
Legd Notice: 

qualified individuals who m trained in appropriate procedures. No claims against SPEX CertiPrcp, Inc. of any kind 
whatsower, whether based beacb of warranty, dieged negligence, or otherwise, with re~ptot to this RM shall be greater 
than the purchase price. Ln no e m t  shall SPEX Cmtipnp, lac. be Iiable for my loss o f  profits or any incidcntd, sp&i of 
consequential damages. 

" 

were derived h m  Traveler kprt (Spa CertiPrep's traceability documentation) identEed by 
For farther infixmation contact CRM Sales. 

WWrcp re€emce matorials me not for any cosmetic, drug or housebold application and are to be wad only by 



Catalog Number: PLXI9-2Xl2WX Lot No. 10-38TI 
Description: 1000 mg/L Titanium 
Matrix: H20/ 0.24% F- 
This ASSURANCE @ certified reference material, CRU, is intended pTimady fa use as a 
calibration standard or quality control standard for inorganic specttoscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed USEPA, ASTM and other methods 
reievent to the certified properties listed below. 
Certified Value: 1001 m f i  
Uncertainty Associated with Measurement: 3.Omg/L 
Certified Valae is Traceable to: 
The CRh4 is prepared pvimetrically uskg Egh purity (NH4)2TiF6 Lot# 02021E.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer aualysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 rn& 

NIST SRM #3 162a 

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

Density: 1.001 @ 22.5 ~ p s  Celsius 
Trace Metdic Impurities in the Actaal Solution via ICP / ICPMS Analysis: 

Element mgR, Element mg/L Element mg/L 

Al 0.006 cu co.10 F% ~0.001 
As 4l.001 Fe <0.01. Rb <0.001 

4 

Ba <0.001 K 4 . 0 1  Sr 0.001 
Be 4.001 Li co.001 sb 4.001 
Bi <0.001 Ms <o.oo I TI <0.001 
Ca 0.013 Mn <o.oo 1 V €0.001 
cr 4.003 Mo <0.001 Zr 0.01 
Cd CO.001 Na 0.02 zn 0.03 
eo 0.002 Ni 4.001 

(0.001 Ga <o.m 1 Re ~0 .001  
B 0.003 In co.00 I Si 0.52 

Balances are calibrated regularly with weight sets traceable to NISI' #32856, #I32857 and others. 
Tbis CRM is guaranteed stable to +/-OS% of the certified conmtmtion hchsive of uncertainty 
of measurements and other effects, such as transpitatian losses, for B period of one year fiom the 
date of certification. This guarmke i s  valid d y  when the material is kept tightly capped and 
transported and ~ m d  under laboratary conditions. 

certifying Officer: No M e -  
'03 

Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 
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This CktEed Refmace Material has been prepared and cdf ied  under an IS0 9001 system consistent with the folfowhg 
guiders: 
Guide To "ha Expnssion Of Uncertainty In Measurement 1995 
EURACXEWmAC Guide: Quantifying UncertSinty in Andytical Measurement - Second Edition 

I S 0  Guide 34: Quality system guidelines for tbe production of refmnce mattriats. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Cmtenta of certificates of reference materials 
MST Technical Note 1297 
~C..G12-2000: Guidelines for the requirements for &he competence of refmce materials producers 
ISo/REMco N280 
Material Source: 
All analytea and matrix rnaterirels are obtained and verified by SPEX CedPrep from pre-qualified vendors as perIS0 9000 
guidelines. Vendor identiticstions me proprietaxy, however sources of ali materials used in the preparation and testing of 
SPEX certiprep CRMs are tracked and documented, For fwther information contact CRM Saies. 
Xnstractions for Use: 
Primary usage of this CRM is m neat form or dihtted serially with matrix ofa  purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatiile with dl certified anaIytes and contain 
s t a b i b  approprbte for the period of intended use. The CRM can also be used u a spike or with a spike, again with 
appropriate compatiiility considerations. All solutim~ should be thomughly mixed, by shakmg, prior to use and ncver 
pipelied directly fiom the bottle. All surfaces that cme in contad With the solution must be thorougldy clcaocd and 
leached prior to use. Dilutions should be performad only with Class A volumetric gfassware. 

Clean tabo&oq procedures and techniques have been used throughout the prepamtion. AH matarkls, equipment, 
and*d btruancntation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all pnpmtions. 
Homogeneity: 
The Homogeneity of the CRM bas been confirmed by procedures consistent with IS0 guide 17025, TSO/REMCO N280 
and ASTM D6362-98 A p &  X2. Random, rtplicate samples of the final, packaged material have been analyzed for the 
certified values by procecIutcs consistent with the intended use of the CRM. 
The mathematid expression kpsfm is employed to detmine the sampling size 
S = relative standard deviation m % for one campoaent of the sample. (k. The subsampling uncemhty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure 8 relative subsampling error of 1 % (6 8% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certifiad value 'x' listed on tho reverse of this document is at the 95% level of canfidence and can be expressed 85 

X = x+bU wherc X =True value (Labeled Value), Up Expanded uncertainty 
U-ka, where b 2  is the coverage fkctor at the 95% confidence level 
U, is obtaitled by combining the individual element standard uncertainty components ui, and lip. 

Certification Traveler Report: 
All certified values reported w m  dorived from Traveler Report (Spex Certiprep's traceability documentation) identified by 
the lot n n m k  of this CRM. For 
Legd Notice: 
SPEX Certiprep reference materials me not for any cometic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate pmctdures. No claims tigaina SPEX CdPrep,  Inc. of any kind 
wbtsoever, whether based on breach of warranty, alleged negligence, or otherwise, with .mpect to this RM shall be greater 
than the purchase price. In no went shall SPEX CdPrep, Ipc. be liable for any loss of prof& or any incidental, special, or 
consequentid damages. 

A S W  h i d e  D6362-98 

' Method of Preparation: 

** 

infamation contact CRM Salts. 



Catalog Number: PLSR2-2X/2Y/X’ Lot NO. 9-166SR 
Description: 
Matrix: 2% HN03 

1000 mg/L Strontium in 2% HN03 

i :  

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a $ ! i i  r ia/! ‘ ’ 2:. 
r, 
$3 

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1002.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
MST SRM 3 153a 

The CRM is prepared graVimetrically using high purity Strontium Carbonate Lot# 02001B. The 
certified value listed is tbe 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 

NET SRM #928. 

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

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

Element mg/L 
A1 0.02 
AS <o.oo 1 
Ag 4.002 
B <0.003 
Ba 0.008 
Be -=o.oo 1 
Bi <0.001 
ca 0.0 14 
Cr 0.00 I 
cd <0.001 
C O  <o.oo I 

Element mg/L 
CU <O.WIl 
Fe 0.001 
Ga <0.001 
In <0.001 
K 0.10 
Li 0.007 
Mg a.003 
Mn <o.oo 1 
M O  a 0 0  1 
Na 0.0 1 
Ni 4.00 I 

Element mg& 
Pb 40.00 1 
Rb <0.001 
Re co.00 1 
Si 0.043 
Sb <o. 00 1 
Ti €0.002 
T1 €0.00 1 
V CO. 00 1 
Zr <0.001 
Zll 0.04 

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. 

o 2000 SPEX CertiPrep, ~nc. 
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This Certified Refennce Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EURACHEM/CITAC Guide: Quantiijhg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of refmace materials, general and statistkal principles 
IS0 Guide 3 1 : Cuntcnts of certificates of reference materials 
NIST Technical Note 1297 
lLAC-012-2000: Guidelines for the requirements €or the competence of reference materials producers 
ISO/REMCO ma0 
Material Source: 
All analytes and matrix mattriaIs are obtained and verified by SPEX CcrtiPrep from pre-qualified vendors its per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are racked and documented, For fbrthcr information contact CRM Sales. 
Instructions for Use: 
P h a r y  usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabiliars appropriate for the perid of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AII solutions should be thoroughly mixed, by shaking, prior to use and n m r  
pipetted directly from the bottle. All suril~ces that come in contact with the solution must be thoroughly cleaned and 
leached prior to we, Dilutions should bc performed only with Class A volumetric glassware. 
Method of Preparation: . 
Clean labratoy procedures and techniques have been used throughout the preparation. All rnaten'als, equipment, 
andytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, t 8 megohm, 
double deionized water, acid-leached triple-rinsed bodes, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CREA has been codinned by procedures consistent with IS0 guide 17025, ISO/MMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have beeu analyzed for the 
certified values by procedures consisant wi& the intended use of the CRM. 
The mathematical expression kp& is employed to determine the sampling size 
S = relative standard deviation in 94 for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling mor of 1 % (68% confidence level) in e singfe 
determination 
Statistics1 estimator and Confidence h i t s :  
The certified value 'x' listed on the reverse of this document is ai the 95% level of confidence and can be expressed as 
x = x+/-U whete X =True value (Labeled Vahe), U= Expanded uncertainty 
U=& where k 2  is the c o m g e  fktw at the 95% confidence level 
U, iS obtained by combining the individual element standard mctrtainty components u,, and u, q,Cq2 
Certification Traveler Report: 
All certified values r e p o d  were derived fiom Travelex Report (Sptx CertiPrep's traceability documentation) identified by 
tbe lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refemce materials arc not for any cosmtic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
whatsoever, whether based on breach of wmnty, aIlegcd negligence, or otherwise, with .respect to this RM &all be greater 
than the purchase price. In no went shall SPEX CertiPrep, he. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

- - 

t IS09001 1 .  , ' * 

203 Norcross Avenue Metuchen, NJ 08840 USA 
~ ~ 1 - 8 0 0 - L A B - S P E X  Fax: 732-603-9647 

0 ZOO0 SPEX CertiPrep, Inc. 
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Catalog Number: PLSN5-2XLW2T Lot No. 10-87SN $% t: a <:I F. r yy .' 5 3';. 
1000 mg/L Tin i i j . s E  

dhgl 
.i. +I-& 

: *%$ 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods .;,& 1 3 
relevant to the certified properties listed below. m i ! !  - 

@k.tifiiatz of Befermt.. flrprial 
F. i i I:! 

i i i t  
Description: 
Matrix: 20% HCL 

This ASSURANCE @ certified reference material, CRM, is intended primariIy for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentatjon such as 

i 
i 1 

f \ -... 

la w e ,  

Certified Value: 1003 ms/ L 
Uncertainty Associated with Measurement: 
Certified VaIue is Traceable to: 

+/-3 .Om@ 
NTST SRM 3 16 1 a 

The CRM is prepared gravimetrically using high purity Tin Metal Lot# 05021C. 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 Ammonium Hydroxide. Filter, ignite, and weigh as 3102. 

Instrumental Analysis by ICP spectrometer: 
Un certified Properties: 

1001 mg/ L 

Density: 1.034 @24.8C Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

A1 0.003 cu 0.00 1 Pb 0.004 
As a 2 0  Fe 0.18 Rb <0.001 
Ag 0.006 Ga a 0 0 1  Re eo. 00 1 
B 4.002 In 0.05 Si 0.20 
Ba 0.004 K 4.20 Sr <0.001 

Bi 4l.001 MI3 0.004 Ti 0.009 
Ca 0.02 Mn 0.003 TI <0.001 

Cd 0.002 Na 0.02 Zr <o. 00 I 

Be <o.w 1 Li 4.001 Sb 0.003 

Cr 0.02 Mo co.001 V <0.40 

co 0.007 Ni 0.06 Zn 0.05 

Balances are calibrated regularly with weight sets traceable to N E T  #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period 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: bBR '04 Certifying Officer: #, u w  



This Certified Reference Material has been pnpared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncerlainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines fix the production of reference materials. 
IS0 Guide 17025: Certifcation of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
lLAC-(312-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO&EMCO N280 
Material Source: 
AI1 analytc~ and matrix mate* are obtained and vwificd by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidtlmcs. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX Certhp CRMs are tracked and documented. For farther hformatiOn contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with anasiX of a purity at or grc& than the purity of the 
original matrix solution, If dilution is required the diluent must be compatr’bfe with all certified analytcs and contain 
stabilizers appropriate for the period of intended usb. The CRM can dso be used as a spike of with a spike, again with 
appraPriate compatr’biiity considdons. All solutions &odd be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU surfaces &at come m contact with the solutian must be tboroughiy cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean labamtory procedures and techniques have been used throughout the preparation. A I1 materials, equipment, 
dfid instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-n‘msed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of tbe final, packaged material have been analyzed for the 
certified values by procedures consistrmt with tbc mmded use of the CRM, 
The mathematical orprtssion k-sh is employed to determine the sampling size 
S relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling  mas^ 

k’mass of subsample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) m a single 
detmniaation 
statistid estimator and Confidence limits: 
The certified value ‘x’ listed a the reverse of this document is at tbe 95% level of confidence and can be expressed as 
X x+/-U where X -True value (Labeled Value), U= Jhpaoded uncertainty 
upka, where k 2  is the cowrage factor at the 95% confidmw l d  
U, is obtained by combining the individual element standard uncertainty cornponenU s a n d  u&$ 
CertMcation Traveler Repork 
All certified values reported were derived from Traveler Report (Spex Certzrep’s traceability documentation) identified by 
the lot number of this CRM. For fiather information contact CRM Sales. 

SPEX CertiPrep reference materials arc not for my cosmetic, drug or household application and 
qualified individuals who ltrc trainad in appropriate procedures, No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 011 breach of wananty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than tho pmchase price. In no event shall SPEX CertiPmp, Ipc. be liable for any loss of profits or any incidental, s p d ,  or 
consequentia1 damages. 

- 

Legal N o t i a t  
to be used only by 



010275 

relevant to the certified properties listed blow 
Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: +/-3.Orng& 
Certllsed Valne 5% Traceable to: 
The CRM is prepated psavimebically using high purity Bismuth Metal 
certified value listed is the average of values obtained by classical wct assay and ICP specttomcta analysis 
Reftr to side 2 for deb& of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 
Method: EDTA titration using Xylenol Orange 8s indicator. EDTA standardized against Pb(N03)2 NIST 

NIST SRM 3106 
Lot# 04941B.The 

SRM M28. 

Instrumental Anaiysis by ICP spectrometer: 
Uncertified Properties: 

1002 mg/L 

Density: 1.052@23.1 Degrees Celsius 
Trace MetaIUc Impurities in the Actual Solution via ICP / KPMS Anaiysis: 

Element mg/L 
AI 0.006 
As 4.001 
As 4.001 
B 4.003 
Ba 4l.001 
Be 4.001 
Cd a.001 
co 4.001 
Ca 0.006 
Cr 4.001 

Element mg/L 
cu 0.002 
Fe 0.00 1 
Ga 4.001 
la <0.001 
IC 0.002 
Li 4.001 
Mn <0.001 
Mo 4.001 
Mg 0.002 
Na 0.009 
Ni 0.00 1 

Element mg/L 
Pb 0.009 
Re 4.001 
Rb 4.001 
Sr 4.001 
Sb 0.002 
Si 4.01 
Ti co.001 
TI <0.001 
V 4.001 
zr <0.001 
zn 0.01 

Mantes are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others 
This CRM is guaranteed stable to +/-0.5% of the certified concentratiao inclusive of uncertainv 
of ~casuranents and &cr effects, such as transpiration loses, fa a pcriod of m e  year fim the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
trmqmtd and stored under laboratory conditions. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelinas for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMcO N280 
Material Source: 
All anam and matrix materiais ate obtamed and verified by SPEX CertiPrep fiom prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For 
Instructions for Use: 
Prhary usage of this CRM is in neat form or diluted scrhlly with matrix of a purity at or greater than the purity of the 
o w d  matrix solution, If dilution is required the diluent must bc compatr’ble with all certified analytes and contah 
stabiliwn appropriate for the period of mtenbd use. The CRM can also be used as a spike or with a spike, again with 
appropriate compat%ility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipettcd directly from the bode. A11 d a c c s  that come in contact with the solution must be tboroug?dy cleaned and 
leached prior to use. Dibtions should be pcrfmed only with Class A vofumetric glassware. 

Clean laboratory procedures and techaiqucs have been used throughout the preparation. AI1 materials, equipment, 
analytical hstntmentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplorktstd bottles, and Class A glassware have been used in ai1 preparations. 
Homogeneity : 
The Homogeneity of the CRM bas been confinned by procedures consistent with IS0 guide 17025, ISOniEMCO N280 
and ASTM 06362-98 Appendix X2. Random, replicate samplcs of the final, packaged material have been analyzed for ihe 
certified values by procedures consistent with the intended use of the CRM. 
The matbematical expression kpsfn is employed to determine the sampIing site 
S = telative standard deviation in % for one component of the sample. (le. The sub-sampling uncertainty) 
IIY =the sub-sampling mass 
k, ~ mass of subsample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
“he certified value ‘x’ Iistcd on &e reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncatainty 
U-ka, where k-2 is the coverage factor at the 95% confidence level 
U, 
Certification TraveIer Report: 
A11 certified values reported we= derived fiam Traveler Report (Spex  Certiprcp’s traceability documelltation) identiftd by 
the lot number of this CRM. For further idonnation contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrep reference materials arc not for any cosmctic, drug or household application and are to be mod only by 
qualified individuals who are trained in appmpriate pmdures. No claims against SPEX CertiPrep, Inc. of any kiad 
whatsoever, whether based an breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than tbe purchase price. In no event shall SPEX CertiPrep, Inc, be Liable for any loss of  profits or my incident& special, or 
consequential damages. 

information contact CRM Sales. 

* Method of Preparation: 

” 

obtained by combining the individual element standard uncerbhv components UL and u, .I&’ 

I IS09001 I 
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Catalog Number: PLLA2-2JWY Lot NO. 10-27LA 

Matrix: 2% HN03 
Description: 1000 IqL L a n t h m  

This ASSUR,ANa @ certified reference materid, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, A& ICPMS, and XRF. It can be emplayed in USEPA, ASTM and other methods 
relevent to the certified properties iisted below. 
Certified Value: 1000 mg/L 
Uncertainty Associmtted with Measuremenk +/-3.Omg/F, 
Certified Value is Traceable to: 
The CRM is prepared ~ ~ e t r i c a l l y  using high purity La(N03)34H20 
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. 
Chssical Wet Assay: 1000 mg/L 

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

Tnstrumentatbn Analysis By ICP spectrometer: 999 
Uncertified Properties: 

MST SRM #3 127a 
Lot# 03951B.The 

Density: 1.010 (g 22.3 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP/ ICPMS Aualy&: 

Element mg(L 
ct 0.02 
Ca 0.029 w a.001 
ET 4l.001 
Eu 4).001 
Fe 0.005 
Gd 4.001 
Ga 4.001 
Hf 4.001 
Ho 4.00  1 
In q.001 

Element mgflL 
Lu eo.00 1 
Mn <0.001 
Mo 4.001 
Nd 4.001 
Ni CO.00 1 
Na 0.01 
Pr <0.001 
Rb (0.001 
sc 0.002 
Slll <0.001 

Element mg/L 
Tb <0.001 
Tm <0.001 
Ti <0.001 
Tb <0.001 
Ta <0.001 
TI 4.001 
v <O.Ool 
w 4.001 
Y 4.001 
Yb 4.001 
Zr <0.001 

Balances are cali'brated regularly with weight sets traceable to NIST #32856, #32857 and others 
This CRM is guaranteed stable to +/-OS% of the certified cancentration hcbive  of uncertainty 
of measurements and other e f b t s ,  su& 8s transpiration losses, for 8 period of me year &om the 
date of cutification. This guarantee is valid only when the material is kept tightly capped and 
transported and s t d  under laboratory conditions. 

Certifjing officer: /K M g U  
JAN '04 Date of Certification: 

(0 2000 SPEX CertiPrep, Inc. 



010278 

This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACT!EWCITAC Guide: Quantifving Uncertahw in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials produccrs 
ISO/REMCO N280 
Material Source: 
All anafytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vqndors as per IS0 9000 
guidelines. Vendor identifications are proprictasy, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of thii CRM is in neat form or diluted strially with matrix of a purity at or greater than the purity of the 
original matrix solution. ff dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatiiility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly frbm the bottle. All d a c e s  that come in contact with the solution must be thorough!y cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Metbod of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
adytical instrumentation and pctsonnel have been qualified prior to use. The highest purity acids applicable, I8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix ID. Randam, replicate samples of the final, packaged rnsterial have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematid expression k,=s2m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling mass 
k= mass of sub-sample necessary to e ~ e  a relative sub-sampling error of 1% (68% confidence level) jn a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
U, iS obtained by combining &e individual element standard uncertainty components ui and u, h u t  
CertifScation Traveler Report: 
All certified values reported were derived &om Traveler Report (Sptx Ccrthp’s  traceability documentation) identified by 
the lot number of this CRM. FOT further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp reference materids are not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who B T ~  trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with ~espect to this RM shan be greater 
than the purchase price, In PO event shall SPEX CertiPrep, Inc. be liable for any loss of profits or my incident& spccid, or 
consequential damages. 

- 
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Matrix: 2% wN03 

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

Certified Value: 1001 5 m f i  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

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. 
Classical Wet Assay: 1002 mg/L 

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

+/- 3 mg/L 
NIST SRM 3 167a 

MST SRM #928. 

Instrumentation Analysis By ICP spectrometer: I001 mg/L 1 ; ;  ' ' '8' I 
Uncertified Properties: 

Density: 1 .O 10 @ 24.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPW Analysis; 

Element mgL Element mg/L Element mgh 
~ Ce-- ----.....- <0.001--- - La -- - 4.001 Tb <o.oo 1 

Ca 0.007 Lu <O.OOl Tm CO.001 
DY 4.001 Mn <0.001 n a 0 0 1  
Er <0.001 Mo 4l.001 Th co.001 
Eu <0.001 Nd <0.001 Ta <0.001 
Fe 0.003 Ni a001 Ti eo.001 
Gd <0.001 Na 0.005 V co.00 I 
Ga a.00 1 Pr <O.oOl W co.00 1 
Hf <0.001 Rb UI.001 Yb co.00 1 
Ho co.00 1 sc 4.001 zr 0.003 
in <0.001 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 .and others. 
This CRM is guaranteed stable to +/-0.5% ofthe certified concentration inclusive of uncertainty 
of measurements and other effects, such as trauspkaion 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: #. u s  &pi 'b 
, 



of 
This Certified Reference Material has been prepared and certified under an IS0 9001 
guides: 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 35: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 

010280 

system consistent with the following 

L A C 4  12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 

All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CehPrep CRMs are tracked and documented. For further information contact the certiQhg organization. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the pUrity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use, The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
anatytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 35, ISOREMCO N280 and 
ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=sb is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling enor of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The uncertainty of the certified value listed on the reverse of this document is the total uncertainty U. 
U = 2U, + B mg/L 
Where Uc= combined uncertainty components associated with volumetric and gravimetric factors, B is the uncertainty 
component of two independent methods of analysis (including the systematic and random uncertainties) 

where X =grand mean 

Certification Traveler Report: 
All certified values reported were derived from the Traveler Report identified by the lot number of this CRM. For further 
Wormation contact the certifying organkation. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualied individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Lnc. of any kind 
whatsoever, whether based on breach of w m v y  alleged negligence, or otberwise, with respect to this RM shall be greater 
tban the purchase price. In no event shall SPEX CertiPrep, hc, be liable for any loss of profits or any incidental, special, or 
consequential damages. 

Material Source: 

95% COnfidme Iimits i~ X 2 t 0.w .\lcv,2 

t o.(H= the percentile of the student’s t distribution for @-I) degrees of freedom. 

I IS09001 I 



Catalog Number: PLPD3-2w2Y Lot No. 10-108PD 
Description: 1000 mg/L Palladium 
Matrix: 10% HC1 

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

Certified Value: 1002.5 mg/X, 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Palladium Powder Lot# 01021A. 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: Precipitation using Glyoxime. Filter, dry, and weigh 8s Pd(C4H702N2)2 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/- 3 mg/L 
NIST SRM 3 138 

1003 mg/L 

Density: 1.017 @ 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

A1 0.01 Fc 0.024 Re <0.001 
Au 0.003 Ga co.001 Rh 0.00 1 
Ag 0.005 Ir co.00 1 Rb co.00 1 
B co.002 In c0.001 Ru <0.001 
Be <0.003 Mg 0.008 Sn 0.007 
Bi <0.001 Mn co.00 1 Tc c0.002 
Ca 0.014 Na 0.02 Ti <0.001 
Cd <0.001 Ni <0.001 W <0.001 
co 0.004 Pb 0.002 Zr Q.00 1 
Cr c0.003 Pt co.001 Zn 1 ,o 
cu 0.00 t 

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 c?nditions. 

Date of Certification: Certifying Oflficer: N, k . ~ & d  .M 04 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To *"he Expression Of Uncertainty In Measurement 1995 
EURACHEMICTrAC Guide: QuantifLins Uncertainty in Analytical Meamrcment - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidetines for the production of reference materiais. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refwcnce materials 
NIST Technical Note 3297 
lL4C-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials arc obtained and verified by SPEX CertiPrep fiom pmqualificd vendors as per IS0 9000 
guidclincs. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep C W  an tracked and documented For fiather information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m acat form or dihaEd srriauy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified andytcs and contam 
stabilizers approprhtc for the period of intcndcd use. The CRM can also be used 11s a spike or with a spike, again with 
approPriate compatiiility considerations. All solutions should be thoroqhly rnixed, by shaking, prior to use and never 
pipetted directly fibm the bottle. All mrf8ces that come m contact with the solution mast be thoroughly cleaned and 
Ieached prior to use. Dihtions should be performed only with Class A volumetric ghsswam. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout tbt preparation. All materials, equipment, 
analytical instrumentation and pezsonnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rbed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REbMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the finat, packaged material have been analyzed fur the 
certified values by procedurw consistent with the mtcuded use of the CRM. 
The mathematical expression kp&n is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. Qe. The sub-sampling uncertninty) 
m = the sub-sampling mass 
& = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) m a single 
detnmination 
Statistical estimator and Confidence h i t s :  
?he certified v&e 'x' Iisted on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U when X =True value (Labeled Value), W- Expanded uncertainty 
W..kn, where kp2 is the coverage factor at the 95% confidence l~vel  
4 is obtained by combining the individual elcmmt standard tmcertainty components q and u, h u t  
Certification Traveler Report: 
All certified values rcpwtcd were derived &om Traveler Report (Spm CntiPnp's traceability documentation) identified by 
the lot number of this CRM. For further infixmation contact CRM Sales. 
Legal Notice: 
SPEX CertiRtp reference matwials ~ f c  not for any cosmetic, drug or household application and me to be used only by 
qualified mdividuds who me trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, whether based on breach of warranty, akgd negligence, or otherwise, with mpw to this RM shall be grcattr 
than the purchase price. In DO event shall SPEX CertiPnp, inc. be iiable for any loss of profits or any incidental, s p e d ,  or 
consequential damages. 
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6mtifitae of Befereme flizteriitl 

Catalog Number: PLS9-2X/2Y/2T Lot No. 8-743 
1000 mg/L S u l k  

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 XIRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified pmpertits listed below. 
Certified Vaiue: 1003 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high pwity Ammonium Sulfate Lot# O5891M. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 For details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 

Method: Precipitation using barium chloride,filter,ignitete and weigh as BaS04. 

Instrumentation Analysis By ICP spectrometer: 1003 in& 
Uncertified Properties: 

+/- 3 m g L  
NIST SRM 3 154 

' ' ' 

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 m g L  

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-O.S% 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: - 

0 2000 SPEX CertiPrep, Inc. 



This Certified Refemuce Material has been prcparcd and certified under an HO 900 I system consistent with the followkg __ 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEIWCITAC Guide: QuantQing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025; Certification of reference materials, general and statistical principles 
IS0  Guide 3 I: Contab of certificates of refmnce rnatsrials 
MST Technical Note 1297 
UC-(312-2000: Guidelines for the requirements for the competence of reference materials producers 
1~o/REMco N280 
Material Source: 
All anws and matrix materials are obtained and v d e d  by SPEX CcttiPrep from pregualified vendors as per IS0 9000 
guidetines. Vendor identifications are proprietary, however soufces of all materials used in the p r e p d o n  and tMhg of 
SPEX CertiPrep CRMs are tracked and documented. For further inform8tiion contact CRM Sales. 
Instructions for Use: 
b a r y  usage of this CRM is in neat fom or diluted serially with matrix of a purity at or greater than the p d t y  of the 
original matrix solution. If dilution is required the diluant must be cornpatilt with all certified andytea and contam 
stabilizers appropriate for the period of intended ust. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipctted dmtly 6-om the bottle. All surfaces that come in contact with the soIution must be thorougbIy cleaued and 
Ieached prior to use. Dilution$ should be perfmned only with Class A volumetric gbsware. 
Method of Preparation: 
Clean hboratory procedures and techniques have bccn used throughout &e preparation. All materials, equipment, 
analytical htmmentation and personnel have been qualifted prior to use. The highest purity acids applicable, I8 megohm, 
doubIe deionized water, acid-leached triple-rhsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with BO guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the mal, packaged material have been analyzed for the 
certified values by procedures consistmt with the intended tlse of the CRM. 
The mathematical expression k&n is employed to determine the sampling size 
S = relative standard deviation in % fm one component ofthc sample. (ie. The subsampling uncertainty) 
m = the subosamplhg mas 
k=mmass of sub-sample necessary to ensure a relative sub-sampling error of  1% (68% confidence level) in a single 
detcnninaticm 
statistical estimator and Confidence limits: 
The certified value ‘x’ listcd on &e re~ene of this document is at the 95% level of confidence and can ba exptesscd as 
X x+/-U where X = l h e  value (Labeled Vduc), U= Expanded uncerbinty 
U-& where b 2  i a  the coverage factor at the 95% cddmce level 
u,, ki obtained by cambizling the individual element standard uncerCainty components q and u, 4%: 
Certification Traveler Report: 
All certified values nported were derived f h n  Traveler Report (Spa CMtiPrep’s tmceabifity ducumenbtion) identified by 
the lot number of this CRM. For further m f o d o n  contact CRM Sales. 
Legal Notke: 
Sl%X CertiPrep reference materials are not for any cosmctic, drug or household application and arc to be used ody by 
qualified individuals who we trained in appropriate procedures. No ciairns against SPEX CcrtiPrep, Inc. of m y  kind 
whatsoever, whether based on breach af w m t y ,  alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, hc. bt liable for any loss o f  profits or any incidearCal, special, or 
consequential damagbs. 

- 

. 

203 Norcross Avenue Metuchen, Nf 08840 USA 
732-549-71 44 . 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Quality. . . Unparalleled S e w i & M  

0 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLTH2-2XOY Lot NO. 10-24TI-I 
Description: 1000 mg/L Thorium 
Matrix: 2% m03 

This A S S W a  @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such 8s 
ICPOES, DCP, AA, ICPMS, and XRF. It  cat^ be employed in USEPA, ASTM and other methods 
r e l m t  to the certified properties listed below. 
Certified Value: 999 
UnceWty Associited witb Measurement: 
Certified Value is Tmceabk to: 
Tbe CRM is prepared gravimebicalfy using hi& purity ThW03)44mO 
certified value listed is the average of values otrtaind by classical wet assay and ICP ~ p e c t r o m e ~ ~  analysis 
Refer to side 2 for details of measurement rurcertalnt3es. 
Classical Wet Assay: 1000 mg/L 

+/- 3.0 mg/L 
NIST SRM #I3159 

Lot# 01851R.The 

M&cK&: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against Pb(N03)2 NIST 
S R M ~ ~ .  

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

Element mg/L Element mg/L Element mg/L 
0.003 Tb <0.001 ce 0.01 La 

ca 0.27 LU <0.001 Tm co.001 
DY <o.ool Mn <0.001 Ti €0.002 
Er <0.001 Mo (0.001 Ta co.001 
Eu 4.00 f Nd 0.003 T1 co.001 
FC eO.01 Ni <0.001 V <0.001 
Gd -=0.001 Na 0.04 W <0.001 
Ga a.001 Pr 4.001 Y 0.002 
Hf 4.001 Rb 4.001 Yb <O.OOl 
HO KO.001 sc 4.03 zr <0.001 
In 4.001 Sm 4.001 

Balances are calibrated reguiariy with weight sets traceable to NIST #32856, #32857 and others 
Tbis CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
ofmeasurements and other effects, such as tntnspiration losses, for a period of one year firom &e 
date of certification. This guarantee i s  valid only whea the material is kept tightly capped and 
transported and storad unda labaratory conditions. 

a 

(%, 2000 SPEX CertiPrep, Inc. 



This Certified Reference &faterial has been p r e p d  and certified under an I S 0  9001 systcm consistent witb the following 
guides: 
Guide To The Expression Of Uncertainty In Mcasurtmcnt 1995 
EUMCHEM/CI"AC Guide: QuastifLing Uncertainty m Analytical Measurement - S a n d  Edition 

IS0 Guide 34: Quality system guidelines fot the production of refhence materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
UC-G12-2000: W d e l b e s  for the requinmcnts for the competence o f  reference rnatcrkls producers 
ISOIREMOO N280 
Material Source: 
All andytes and matrix materials are obtained and verified by SPEX Certihzp from pmqualifed vendors as per I S 0  9000 
guidelines. Vendor idcntific9tinns rn proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMS me tracked and documented. For further information contad CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat farm or diluted s W y  with matrix of a purity at'or palm than the purity of the 
urigb.I matrix solution. If dilution is required &e dilueat must be compatible with all certified analytm and contain 
stabilizas apppriate for the period of hitended use. Tht CRM can also be used as a spike or wim a spike, again with 
appropriate compatibility COItsidehBtions. AU sohiom should be thoroughly mixed, by shakmg, prior to use and never 
pipetted directly frm the botrle. All surfhccs that came contad with the solutian must be thoroughIy cleaned and 
leached prim to use. Diiutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory proc- and techniques have been used throughout the p r e p d o n .  All matcrkds, equipment, 

double deionized water, acid-leached triple-rinsed bottles, and CJass A glassware have been used in all prepmdons. 
Homogeneity: 
The Homogeneity ofthe CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOAUZMCO N280 
and ASTM D6362-98 Appendix x2, Random, replicate samples of the f& packaged material have been analyzed for the 
certified vah;les by procedntw CobSistGnf with tho intendtd u ~ e  of the CRM. 
The mathematid expression k&m is gnptoycd to determine the sampling size 
S = reIative standard deviation in % for one cornpoacnt of the sample. (ic. The subsampling uncertainty) 
rn = the sub-sampling mass 
]4= maSS of sub-sample necessary to ensure a reIative sub-sampling error of 1% (68% confidence level) in B single 
detenninatian 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 9S% level of confidence and cau be expressed as 
X - x+bU where X =True vghe (Labeled Vhe),  U= Expand4 uncertainty 
U=h, where b 2  is the covnage factor at the 95% confidence level 
U, is obtained by combining fhe individual element standard mcrreainty components q a d  U, 
Certification Traveler Rep0t.t: 
AU certified valucs reported were derived from Traveler Report (Spwc. CertiPrtp's traceabiw documentation) identified by 
the lot number of this CRU For mer infwmatiun contact CRM Sales. 
Legal Notice: 
SPEX CMtiPrep refmace materials are not for any cosmetic, drug or household application and m to be used only by 
qualified indivjduals who ne t&ed in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kiad 
whatsoever, whether based OII breach of wmmty, dlepd negligence, or o t h k s e ,  with .respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Fnc, be liable for any loss of profits or any incident4 s p e w  or 
conseqwmtia'l damagw. 

ASTM Guide D6362-98 

instrumcnMon and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 

I IS09001 I 
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Catalog Number: PLU2-2W2Y 
Description: 1000 mgL Uranium 
Matrix: 2% m03 

This ASSURANCE 03 certified reference material, CRM, is intended prharify for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It c8n be employed io USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 999.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3 164. 

The CRM is prepared gravimetricafly usmg high purity Uranium Oxide Lot# W01D.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mg/L 
Method: Evaporate to dryness. Ignite and weigh as U308. 

Instrumentation Analysis By K P  spectrometer: 1000 mg/L 
Uncertifed Properties: 

Densi@: 1.010 @ 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 0.005 CU 0.02 Pb 0.004 

43.00 1 As 0.06 
<0.001 Ag 

Ba 0.004 K 0.008 Sr 0.003 
Be ~0.001 * Li eo.00 1 Sb 0.003 

co.001 Bi 4,001 Mg 
GO.001 Ca 0.012 Mn 0.003 
c0.003 Cr a.010 Mo 0.006 
<0.001 cd a 0 0  I Na 0.10 

co <0.001 Ni 4.001 Zn 0.008 

Fe 0.01 1 Rb 
Re <O.OOl Ga <0.001 

B <0.005 In a.00 1 Si co.10 

0.003 Ti 
TI 
V 
zr 

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

Date of Certification: Certiwg Officer: #. -& JN '03 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an tSO 900 1 system consistent with the folfowbg 
guides: 
Guide TO The Expression Of Uncertainty In Measurement 1 995 
EU"KKEM/CI"'AC Guide: Quantirjlbg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the pruduction of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
LAC-0 12-2000: Guidelines for the requirements for the competence of rcfcrencc materials producers 
ISOnzE3MCo N280 
Material Source: 
AH an- and matrix materials are obtained and verified by SPEX CertiPrep fiom prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources Of all materials used in the preparation and testing of 
SPEX C d P r e p  CRMs am tracked and documented For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity o f  the 
or@nal matrix solution. If dilution is required thc diluent must be compatible with all certified andytcs and contain 
mbilizers appropriate for the period of intended use. The CRM can also be used 8s a spike or with a spike, again with 
appropriate comp&iility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipctted directly from the bottle, All d c w  that come in contact with the solutisn must be thoroughly cleaned and 
leacbed prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throu@out the preparation. All materials, equipment, 
a~aiy&iuil instrumatation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplt.rinsed bottles, and Class A gletssware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the 
and ASTM D6362-98 Appendix X2. Random, replicate sampIes of the final, packaged material have been analymd for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression l q d m  is employed to determine the sarnplhg size 
S - reMve standard deviation m % for one cornpoumt of the sample. (ie. The sub-sampling u~certrtinty) 
rn sub-sampling mass 
k=  mas^ of sub-sample necessary to ensun a relative sobsampling error of 1% (68% confidence level) in a s b l e  
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on he reverse of this document is at the 95% level of confidence and can be expressed 8s 

X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
U-+ where k-2 is the coverage factor at tbc 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components 4, and u, dZqz 
Certrification Traveler Report: 
All certified values rcported w m  derived fiom Traveler Report (Spa CertiPrep's traceability documentation) identified by 
the lot number of this m.  or firther infarmation contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrep reference materials arc not for any cosmetic, drug or household application and am to be used only by 
qualified individuals who arc trained in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether 'based 013 breach of warranty, alleged negligence, or otherwise, with respect to this RM shaU be greater 
than &e purchase price, In no event shall SPEX CertiPrep, hc. be tiable for any loss of profits or my incidental, specisl, or 
consequential damages. 

bas been confirmed by procedures consistent with IS0 guide 17025, ISO/RZMCO N280 

- 

I IS09001 I 

203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1-800-LAB-SPEX fax: 732-603-9647 

CRMSaIes@spexcsp.com www.spexcsp.com 
Always Providing Superior Quality. . . Unparallded Sewice~ 

Q 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLW9-2W2Y Lot NO. 9-1 77W 
Description: 1000 mg/L Tungsten 

-Ti+& g 
qm%? r. 

f bhh3 i-ff,cn- 
3 p++ 3 

Certified Value: 1,000 mg/L , I !  f E 
i.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, DO, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

t n b  0 gegi35 relevent to the certified properties listed below. 

Uncertainty Associated with Measurement; 
Certified Value is Traceable to: 
The CRM is prepared gravh&cally 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 Sulfilric Acid to dryness, Ignite and weigh as W03. 

Instrumentation Analysis By ICP spectrometer: IO00 mg/L 
Uncertified Properties: 

L! +/- 3 mg/L 
N S T  SRM 3 163 

Density: 0.9979 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element m e  

Al 0.002 cu ~0.001 Pb <o.oo 1 
As 0.0 I Ft <O. 0 1 Rb <0.001 
43 KO. 003 Ga co.00 1 Re 0.004 
3 <0.005 In <0.001 Si .56 
Ba a001 K 0.05 Sr a o o r  
Be <0.001 Li c0.00 I Sb 0.001 
Bi <0.001 Mg (0.001 Ti <0.001 
Ca 0.009 Mn a.001 TI <0.001 
CT <0.001 Mo 0.005 V 0.00 I 
Cd <0.001 Na 0.03 za <0.001 
co 0.001 Ni <o.oo 1 zn 0.01 

Balances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period 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. 

Bate of Certification: btic. '03 Certifying officer: & + d d  

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an !SO 900 1 system consistent with the foUowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EWRACHEMICITAC Guide: Quantifying Uncertainty m Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NTST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
An analytes and matrix materials are obtained and verified by SPEX Certifrep from pre-qualified vendors as per IS0 9000 
guidefines. Vendor identifications =e proprietary, however sources of all mattrials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further hfomatiOn contact CRM Sales. 
fnstractions for Use: 
Primary usage of this is in neat form or diluted serially with masix of a puriv at or greater than the purity of the 
o M a 1  m e  solution. If dilution is required the diluent must be compatible with all certified adytes and contab 
stabilizers appropiate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
gpproprhte compatii;tity considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
p i p e d  directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric gIassware. 

Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
andflcal inStnnncntation and personnel have been qualified prior to we. T h e  highest punty acids applicable, 18 megohm, 
double deionized water, acid-lewhcd triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Hornogcneity of the CRM has been c o n b e d  by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression ips% is employed to deternine the sampling size 
S * rdativa standard deviation in % for one component ofthe sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k r l  mass of sub-sample necessary to ensure a relative sub-sampling emor o f  1% (68% confidence level) in B single 
determination 
Stat i~t ical  estimator and Confidence b i t s :  
The certified value 
X = x+/-U where X =True value (Labeled Value), Us Expanded uncertainty 
U..ku, where k 2  is the coverage factar at the 9S% confideace level 
u, is obtained by combining the individual clement standard uncertainty components 
Certification Traveler Report: 
AI1 certified values reported were derived from Traveler Report (Spex CcrtiAtp's traceabiU0 documentation) identified 
the lot number of this CRM. For mer information contact CRM Sales. 
Legal Notice: 
SPEX CertiFrep refkrence materials are not for any cosmetic, drug or household application and are to be used only by 
quaIifitd mdividuaIs who arc mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
~hatsoe~er, whether based 011 k a c h  of warranty, allcged negligence, or otherwise, with .respect to this RM shaU be greater 
than the purchase price. In no event shall SPEX Certiirep, Inc. be liable for any loss of profits or my incidental specid, or 
consequential damages. 

Method of Preparation: 

listed on the reverse ofthis document is at the 95% level of confidence and can be expressed as '' 

and u, dZ$ 

203 Norcross Avenue Metuchen, N) 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSalesBspexcsp.com www.spexcsp.com 
Always Providing Superior Qudd'y. . . Unparalleled S e r v k e r ~  

Q 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLZX2-2?U2YEI' Lot NO. 1O-o5ZR 

Matrix: 2% HN03 
Description: 1000 mg/z, zirmnium 

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 ather metbods 
releveot to the certified properties listed below. 
Certified Value: 997 
Umrtainfy Associated with Messuremenk 
CertiJied Value is Traceable to: 
The CRM is prepared lpavimetrically using high purity Zitcony1 NtWe 
certified value listed is the average of values obtained by classical wet assay and ICP spectrametea anaIysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 997 rrrgflL 
Metbod: Evaporate to dryacss. Fume with Subic  Acid. Ignite and weigh 85 ZrO2. 

Instrumentation Analysis By ICP spectrometer: 997 mgfl, 
Uncertified Properties: 

+/- 3.0 m a  
"ET SlRM 3 169 

Los# 1lOflC.The 

Density: 1 .o 1 o 23.6 ~egrees Celsius 
Trace MeWc Impurities in the Act~al Soiution via ICP / ICPW Adysh: 

Element m%/L Element mat/L Element mglL 

AI + 
As 
B 
Ba 
Be 
Bi 
ca 
cr 
Cd 
c o  

0.03 
4.001 
4 . 0 5  

4l.004 
<0.001 
a.001 
<0.001 

0.1 1 
4.009 
0.004 
a.001 

cu 
Fe 
Ga 
In 
K 
Li 
MI3 
Mn 
Mo 
Na 
Ni 

0.002 
0.0 17 

co.00 1 
(0.00 1 

0.10 
0.002 
0.003 

4.001 
4.001 

0.04 
4.001 

Pb 
Rb 
Re 
Si 
Sr 
sb 
Ti 
TI 
V 
2h 

0.002 
4.001 
4.001 

0.10 
co.001 
<0.001 
<0.001 
4,001 
4.001 

0.02 

Balances are calibrated regularly with weight sets traceabie to NlST #32856, #32857 and others 
This CRM is guaranteed stable to +/-OS% of the Catifid concentration inclusive of uncertainty 
ofmeasuranents and d e r  effects, such as transpitatian losses, for 8 period of one year from the 
date of certification. Tbis guarantee is valid only whea the material is kept tightly capped and 
transported and stored under laboratory con, 

Date of Certification: 

. 
certifyiag officer: A/- -e- 

PPR @- 



This Certified Referencc Material has hen prepared and certified under an IS0 900 1 system consistent with the forlowmg 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EURACHEWCTTAC Guide: Quantifjbg Uncertainty in Andytkal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 3297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/RIEMCO N280 
Material Source: 
AI! analytes and matrix materials are obtained and verified by SPEX CertiprEp from pre-qualified vendors as pet IS0 9000 
guidelines. Vendor identifications are proprietary, however sourccs of a11 materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
instructions for Use: 
Primary usage of this CRM is in neat form or diluted s d y  with matrix of a purity at OT greater than the purity of the 
original matrix solution. E dilution is required the diluent must be compatiile with all certified analytes and contain 
stabilizers appropriate for the period of intended ~ISC. The CRM can also be used BS a spike OT witb B spike, again with 
appropriate compatibility consideratioas. All solutions should be thoroughly mixed, by shaking, prior to use md never 
pipetted directly h m  &e bode. All swfhces tbat come in contact with the sofution must be thoroughly cleaocd md 
leached prior to use. Dilutions should be performed only with Class A vofumetric glassware. 
Method of Preparation: 
Clean laboratory procedures aud techniques have been used throughout the preparation. All maten’als, equipmeng 
analytical instrumentation and pcrsomcl have becn qualified m’or to use. The highest pudy acids applicable, 18 megohm, 
double deionized water9 acid-leached triple-rinsed bottles, and Class A glassware have been used in a11 preparations. 
Homogeneity: 
?he Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOREMGO N280 
and ASTM D6362-98 Appendix X!. Random, replicate samples of the final, packapd materid have been analyzed for the 
ccrtified values by proceW consistent witb the mtcnded use of the CRM. 
The mathematical expression k,psk is employed to detmnme the sampIing size 
S = relative standard deviation m % for one component of the sample, (it. The sub-sampling uncertainty) 
m =the sub-sampling mass 
k, mass of sub-sample necessary to cns~rc a relative sub-sampling error of 1% (68% confidence levef) in a single 
determination 
Statistical estimator and Confidence limits: 
T h e  ceMied value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+kU where X =True value (Labeled Vah~e), U= Expanded uncertainty 
Wka, where k=2 is the coverage factor at the 95% confjdenct level 
U, iS obtained by combining the individual element standard uncertainty components q aod up &q2 
Certification Traveler Report: 
AZI certified values reported weft derived h m  Traveler Report (Spex CertiPnp’s traceability documentation) identified by 
tbe lot mk of this CRM, For fir&= information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refereace materials arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in ~ T O P ~ C  ptocedures. No cIaims against SPEX CcrtiPrep, hc. of any kind 
whatsoever, wbether based OD bread of wananty, alleged negligence, or otherwise, with respect to this RM shall be gre;xtef 
draa tbe purchase price. In no event shall SPEX Certiprtp, Inc. be liable for any loss of profits or any inddentd, special, or 
consequential damages. 

- 
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Tni 

Certifiitzt. of Btftrence flait?rraf 
Catalog Number: PLNA2-3w3Y Lot No, U8-128NA 

10,000 mgL Sodium 

This A S S M C E  @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality coiitrol 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: 9998 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetricdly using high purity Sodium Carbonate 

Refer to side 2 for details of measurement uncertainties. 

+/- 30 mgL 
NIST SRM 3 152a. 

Lot# 0202 I A . The 

Classical Wet Assay: 9998 mg/L 
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04. 

Instrumentation Analysis By ICP spectrometer: 9998 mg/L 
Uncertified Properties: 

Dens& 1.049 @ 23.9 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

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

0.14 . Sb <0.001 

Balances are calibrated regularly with weight sets traceable to NUT #32856, #32857 and others. 
T h i s  CFUvl is guaranteed stable to +/-OS% 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 o f  certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: , "  '0' Certifying Officer: N. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To "he Expression of Uncertainty Xn Measurement 1995 
EURACHEWCITAC Guide: Quanti@& Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 3 4  Quality system guidelines for the production of reference materiais. 
IS0 Guide 17025: Certification of reference materials, genera1 and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Techuical Note 1297 
ILAcG12-2000: Guidetines for the requirements for the competence of reference materials pmducen 
ISO/REMCO N280 
Material Source: 
AU analytes and matrix materials are obtained and verified by SPEX CertiPrep from prcqualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and M u g  of 
S E X  CertiPrep CRMs are tracked and documented, For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat fwm or diluted serialIy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is mquited the diluent must be compatible with all certified anaIyks and contain 
stabilizers appropriate for the period of intended use. The CRM can atso be wed BS a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted dinctly from the bottle. All surfkcea that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Cfass A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. A11 materials, equipment, 
analytical instrumentation and penonnet have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplorinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOlREMCO N280 
and ASTM 06362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistant with the intended we of the CRM. 
The mathematical cxprcssion l q d m  is employed to determine the sampling size 
S - relative standard deviatian in % for one component of the sample. (ie, The sub-sampling uncertainty) 
m =the sub-sampling mass 
k= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) m a single 
determination 
Statistical estimator and Confidence limits: 
The certifed value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
Up.ku, where k==Z is the coverage factor at the 95% confidence level 
u,, is obtained by combining the individual element standard uncertainty components % and u, *u? 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep'g traceability documentation) identified by 
the lot number of this CRM. For m e t  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for any cosmetic, drug or household application and arc to be used ody by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with.tespect to this RM shall be greater 
than the purchase price. In no went shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incident& special, or 
consequential damages. 

- 

F IS09001 1 
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Catalog Number: ICV-2A Lot NO.: 24-84AS 
Description: 
Matrix : 5% Nitric Acid 

Initial Calibration Verification Standard ]El 

This ASSURANCE *certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instruinentat ion such 8s 
ICPOES, DCP, AA, lCPMS, and XRF. I t  can be employed in 11SEPA. ASTM aiid other methods 
relevant to the certified propelties listed below. 

The CRM is prepared h m  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 XCP Spectrometer: 

Element, Labeled Measured NlST Element Labeled Measured NIST 
(mg/L) ( m f m  SRM (nigk)  (mg/L) SRM 

ca 
K 
Mg 
Na 
AI 
Ba 
Fe 
co 

2,000 
2,000 
2,000 
2,000 
1,000 
1,000 
1,000 
500 

2,005.40 3 109a 
1,997.89 3141a 
1,992.26 3 13 la 
1,992.99 3 152a 
1,005.90 3101a 
1,001.51 3104a 
1,003.17 3126a 
505.10 3113 

Ni 
V 
Cr 
cu 
Ag 
Be 
Mn 
211 

500 
500 
200 
200 
1 00 
1.00 
IO0 
100 

500.58 3136 
504.23 3165 
203.21 3112a 
199.75 3114 
100.46 3151 
100.04 3105a 
100.64 3132 
100.52 3168a 

Spex Reference Multi: Lot #4-63BI), 14-1294s 

Balances are calibrated regularly with weight sets traceable to NiST#s 323656,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. Tliis guerantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped find 
transported and stored under laboratory conditions. 

.. Nw - - 2003 
Date of Certification: certifying Officer: Ne 

0 2000 SPEX CertiPrep, Inc. 
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This certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide TO The Expression Of uncertainty In Measurement 1995 
EUR.ACHEM/CTTAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
A S W  Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
1SO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prtqualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials usedin the preparation and testing of 

Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted seriaIly with matrix of a punty at or greater than the purity of the 

matrix solution. If dilution is requhd the difuent must be compatible with all certified analytcs and contain 
stabilizers appropriate fir the period of intended use. The CRM c8a dso be used as a spike or with a spike, agaia with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by 3hakhg, prior to use and never 
pipetted directly from the bottle. Ail surfaces that come in contact with the solution must be thoroughly cleaned and 
kached prior to use. DiIutions should be pedonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids appkable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with 1SO guide 17025, ISO/REMCO N280 
and ASTA4 D6362-98 Appendix X2. Random, replicate samplcs of the final, packaged material have been analyzed for the 
certified values by procedures consistent with thc intended use of the CRM. 
'The mathematical expression k s = s b  fs employed to determine the smpling size 
S relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the subsampling mass 
k.. mass of sub-sample necessary to ensure a relative sub-sampling error o f  1% (68% confidence level') in a single 
deterammation 
Statistical mtirnator and Confidence h i t s :  
The certified value 'x' listed on the revme ofthis document is at the 95% level of confidence and can be expressed 8s 
X x+/-U where X =True vdue (Labeled Value), Up Expanded uncertainty 
W r h ,  where k=2 is the coverage fiictor at the 95% confidence level 
h is obtained by combin& the individual element standard uncertainty components uj, and up &uj2 

Ceacation Traveler Keport: 
AIf certified values rep- were derived fiom Traveler Report (Spex  CmiPrep's traceability documentation) identified by 
the Tot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 

C d P r e p  reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
whatsoever, whether based rn breach of w m t y ,  alleged negligence, or otherwise, with respect to this RM shall bo greater 
than the purchase price. In no event shall SPEX Certiprep, Iac, be tiable for any loss of profits or any incidental, special, or 
consequential damages. 

CertiPrep CRMS are tracked and documented. For further infomation contact CRM Sales. 

" 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-Zl44 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Quality. . . Unparallekd Sewkern 

Q ZOO0 SPEX GQiPrep, Inc. 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLSB7-2WW/2T Lot No. 10-43S3 
Description: 1000 mg/L Antimony 
Matrix: H20/0.6Tart.Acid/tr.HN03 

This A S S U M C E  @ certified i-eference material, C M ,  is intended primarily for use as a 
calibration standard or qw control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It c811 be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1004 mg/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically usbg hi& purity Antimony Metal ht# 04021A.The 
d e d  vdue listed is the average of values obtained by ciassid wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uocertaintks. 
Classical Wet Assay: 1005 mg/L 

+/-3 .Omg/L 
NST SRM 3 102a 

Metbod: Evaporate to dryness. Fume witb Nitric Acid. Ignite and weigh as Sb2Q.Q. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1002 mg/ L 

Density: 1.046 @ 25.5 %gees Celsius 

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

Element mg/L Element mgL Element mg& 

AI 0.03 cu 0.002 Pb 0.009 
As 41.001 Fe 0.03 Rb Q.001 
JQ C0.001 Ga <0.001 Rc 4.001 
B 4.004 h <0.001 St 4).ooI 
Ba 4.001 K 0.01 Si 4x01 
Be <0.001 Li 4.001 Ti a 0 0 3  
Bi 0.002 M% 0.005 TI <0.001 
Ca 0.14 Mn 4.001 V <O.Ool 
CT <0.002 Mo 4.001 zr CO. 00 1 
Cd co.001 Na 0.005 2h 0.02 
co <0.001 Ni 4.001 

Balances are calibrated regularly with weight sets Iniceable to NIST #32856, #32857 a d  others, 
This CRM is g3aranked stable to +/-OJ% of the certified concentration inchwive of uncertainty 
of measuremem and other effkcts sucb as transphtion losses, for a period of one year from the 
date of certification. This guarantee is valid only when the mafefial is kept tightly capped and 
transportad and mrd under iaboratwy conditions. 

Certifying officer: /V- Nov " "  2003 
Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 



TbiS Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expcasion MUnminty In Measurement 1995 
EURACHEMIC~TAC Guide: ~uantifying uncertainty in halytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Conteats of certificates of refcrence materials 
NlST Technical Note 1297 
n*AC-G12-2000: Guideliaes fir the requirements for the competence of refuence materials producers 
ISOIREMCO N280 
Material Source: 
AU anaiytcs and matrix materials 8ft obtained and verified by SPEX CcrtPrep from pre-qualified vendors as pet' IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of a11 materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documenEcd. For further infomation contact CRM Sales. 
Instructions for Use: 
Primary wage of this CRN is in neat form or dihted s d y  with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatiilt witft all certified anal@ and contain 
stabiilizers appropriate for the period of intended use. The CRM can also be used as a spike or witfi a spike, agab with 
appropriate compatiiility considdons. All sohrtions should be thoroughly mixed, by shaking, prior to use and PCVW 
pipetted dmctly from the bottle, All sdhces that came h contact with tbe solution must be thoroughly cleaned and 
leached pnor to use. f)llutions should bc performed only with Class A volumetric glassware, 
Method of Preparation: 
Clean faboratury procedures and techniques have been used throughout the preparation. All materials, equipment, 
mdytical &rumentation and personnel have been qualified prior to use. The highest purity acids applicabk, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confhcd by procedures consistent with NO guide 17025, XSO/REMCO N285 
and ASTM D6362-98 Appendix X2. Rmdwn, replicate samples of the final, packaged material have been m d p d  for the 
certified values by procedures ccxdstcnt wit% the intended use of the CRM, 
The mathmatical expression h-sb is employed to determine the sampling size 
S - relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the subsampling mass 
k, = mass of sub-sample necessary to mart a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
StatisticaI estimator and Confidence Urnits: 
The certified vahx 'x' listed on &e reverse of this document is at the 95% level of confidence and can be Expressed as 
X- x+/-U when X =True value (Labeled Vdue), U= Ekpanded uncertainty 
U = = b  whwc k-2 is the coverage lFactor at the 95% confidence level 
u, is obtained by combining the individd element standard uncncainty components q tmd up huj2 
Certification Traveler Report: 
All d c d  values rcporttd were derived fiom Traveler Report (Spex CertiPttp's traceability documentation) identified by 
the lot number of this CRM. For further infonnatioa contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrep rderence materials are not for any corne&, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims again@ SPEX CcrtiPrcp, Inc. of any kind 
whatsoever, whether based on breacb of wananty, akgal: negligence, or otherwise, with .respect to this RM shall be greater 
fhan the purchase price. lnno event shall SPEX CertiPrep, hc. be Liable for any loss of profits or any incident& sptcisl, or 
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Catalog Number: ICV-2C Lot NO.: 24-85AS 
Description: 
Matrix: 5% Nitric Acid 

]initial Calibration Verification Standard 11 

This AS$&TRWNCE 'ceitified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic uistrurnentation such as 
KYOES, DCP, AA, ICfMS, 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 ejement coticelitrates of  individual eleitients using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. . .  

Instrumental Analysis by 1- Spectrometer: 

Element Labeled Measured NXST (mm) (rng/L) SRM 

As 500 497.85 3103a 
Pb 500 495.41 3128 
Se 500 501.98 3149 
TL 500 501.89 3158 
Cd 100 99-77 3108 

Spex Reference Muitti: Lot #4-51BDREF, 15-39AS, 11-173AS 

,.:; . .  
Balances are calibrated regularly with weight sets kceable to NIST#s 32856,328G7 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the a v e w e  of all the certified 
concentrations with no siugle element exceeding +/- 2%. This includes uncertainty o f  
ineasurements and other effects, such as transpiration losses. This guarantee is valid for a period 
of one year fiom the date of certification only when the material is kept tightly capped aiid 
transported and stored under laboratory conditions. 

010299 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Conteats of certificates of teference materials 
NIST Technical Note 1297 
XLAC-G12-2000: Guidelines for the requiremmts for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
A11 anaiytes and matrix materials are obtained and versed by SPEZ CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, however sources ofall maten'ais usedh the preparation and t d n g  of 
SPEX CertiPrep CRMs are tracked and clcmmmtd. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of thii CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity ofthe 
original matrix solution. If dilution i s  requhd the diluent must be compatible with all certified analytes and contab 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again witb 
appropriate compatibility considerations, All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces the come in coneact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be petformed only with Chss A volumetric glasswan. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest piirjly acids applicable, I 8  megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confumed by procedures consistent with IS0 guide I 7025, ISO/RBMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the inteaded use of the C W .  
The mathematical expression k-s'rn is employed to determine the sampling sire 
S relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
hu mass ofsub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) jn a single 
de t ermmadon 
f3tatistical estimator and Confidence h i t s :  
The ccrtifkd value 'x' listed on the reverse of this document is art the 95% Ic~el of confidence and can be expressed as 
x X+/-tJ where X =True vatue (Labeled Value), Us Expanded uncertainty 
U=k& where k=2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components Q, and u, dCu: 
Certification Traveler Report: 
All certified values reported wen derived fiom Traveler Report (Spcx CertiPrep's traceability documentation) identified by 
the lot number of this C M .  For Wcr information contact CRM Sales. 
Legal Notice: 
SPEX Ch-Wrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procsdures. No claims against SPEX Cedi Prep, Inc. of my kind 
whatsoever, whether based OD breach of warranty, alleged negligence, or athmise, with respect to this IUd shall be greater 
than the purchase price. In no went shall SPEX CCrWmp, he. be liable for any loss of profits or any incidental, specid, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-7144 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Qualify. . Unparalleled Sewia? 

@ 2000 SPEX CertiPrep, Inc. 

mailto:CRMSales@spexcsp.com
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010301 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsales@ivstan&ds.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 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 certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 VglrnL Aluminum in 5% (abs) HNOj 2.0 

Certified Concentration: 10070 1 31 p@mL 

Certified Density: 1.059 @ml  (measured at 22" C )  

The Certified Value Is based upon the most precise method used to analyze this CRM. The foilowlng equations are used in the 
calculetion of the certified value and the unce-ty: 
OertMed value 0 =% 

uncertainty (2) =J&mi= 

(Ql= man 

n = nurrber d measurerrmts 
BS = The sumnation d all signriarrt estirrated erms 
(Most c m  amlb errasfraninstrumntal mannerre* 
weighingt dirutionto vokare, md the fbted erru reputed on t he 
NBT EF;611 certificate d a#rb%.) 

n X I =  i n d k w r e a s  

. to* 

The Independent samples t-test was used to determine If there is agreement between the above assay methods at the 95% 
COnfMence htervai. Both methods were compared and showed agreement within the stated uncertainties. This agreement Is a 
cunflrmation of the accuracy of thls CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D " P r w  of the result of a measurement or the value of a standard whereby it can be dated to stated r e f e m s ,  usually 
national or International standards, Uvough an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 TMS IV product is Traceable to NIST via direct comparison to NET SRMs, The uncertalnhs for each cerufied value are 
reported, taking Into account the SRM uncertainty e m  and the measurement, Weighhg and volume dilution e m ,  

4.0 

4.1 Assay Mf$hod #I 10006 f 55 WlmL 
tCP Assay NIST SRM 3101a Lot Number: 992003 

10070 f 31 pghL 
EDTA NIST SRM 928 Lot Nu* 880710 

Assay ~ ~ h d  #2 

mailto:ivsales@ivstan&ds.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail balances are checked daily using inhouse procedure number 6-IMM-001. The weQhts 
used for testing are amally compared to Gemart Scale Corporation’s master welghts and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Trawabtlity numbers are 692476 - Class I and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances a= calbrated every 4 months by Gerhart Scale Corps of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number is 822l260017-98. 

THERMOMETER CALiBRATlON . The thermometers used in the determination of the final densities are catlbrated v6 standard 
thermometer No. 903-2680 whlch was certified kr accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NlSTTest Nos. and Std Nos.: 769543,217368/769543,2173W14452,176240/P14452, 176240. The 
in-house procedure No, Is 2-QC-001.7hermwneters whlch are not calibrated vs standard thermometer No, 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NtST test report Nos. 87 11258522.81 1/2557078, and 236090. 

GLASSWARE CALIBRATKIN - In-house procedure 3-QC.002 Is used to calibrate all Class A Glassware used h the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IWPURtTIES (rMl) DETERMINED BY ICPIMS AND ICP-OES IN ugh1 
CustomGrade solu?ions are tested for trace metallic trnpuribies by Axla1 LCP-OES and ICP-MS. The result from the most sensltive 
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. 

c S A l  

- M Sb < 0.00225 

L M As < 0,04491 

- M Ba 0.04491 

- 0 Be c 0.00017 

- M 5i 0.00180 

- .  0 6 0.01164 

- M Cd c 0.01347 

- 0 Ca 0.01903 

- M Ce 0.02245 

Cs 0.00135 

Cr 0.00336 

II M Co 0.01347 

M Cu < 0.02685 

M - checked by ICP-MS 

M Oy c 0.02695 

M Er c 0.02245 

- M Eu e 0.01347 

M Gd c 0.00449 

- M Ga < 0.00449 

- M Ge < 0.02695 

- M Au < 9.01347 

pJ Hf 5 0.00898 

- M Ho e 0.00225 

0 In 0.03000 

hJ \r 0.02245 

- 0 Fe 0.00493 

- M La < 0.00225 

.L M Pb 0.01347 

CI 

- 

- 

0 - Chedted by ICP-OES 

0 Li o.oO011 

M Lu < 0.00180 

Q MQ 0.00470 

- M Mn 0.01796 

- 
- 

- 0 Hg 0.00700 

- M Mo 0.00898 

- M Nd < 0.00898 

9 NI 0.00600 

M Nb < 0.00225 

- n O s  

- M Pd e 0.02245 

- 

- 0 P < 0.03oO0 

M Pt < 0.00898 ..-. 

0 K 0.02911 

I - Spectral Interference 
- 

M Pr < 0.00135 

- M Re c 0.00449 

M Rh < 0.00449 

M Rb e 0.00449 

- 

- 
- 
M Ru e 0.00898 

- M Srn 0.00449 

M Sc 0.04491 

M Se < 0.03593 

0 Si 0.07389 

&j As 0.00898 

0 Na 0.03359 

- 

- 
c 

- 

- 
- M SI c 0.00225 

0 s 0.10oO0 

M Ta < 0.03144 

n - Not Checked For 

- 
..- 

6.0 INTENDfD USE 
For the cdibratlon of analflcal instruments indudlng but not llmited to the following: 
ICP-MS, ICPIOES, FAAS, GFAA, XRF, and DCP 
For the validatlun of analytical methods 
For the preparation of ’WdrWng reference samples” 
For interference studles and the debmination of meclion coeftlcients 
For detection limlt and linearity studies 
For additional intended uses. contact N Technical Staff 

- M Te 0.13473 

Tb c 0.00135 

- M TI 0.00449 

M Th e 0.00449 

- M Tm c O.OOls0 

- M Sn < 0.02245 

- 

- M n e 0 . ~ 4 5 4  

- M W < 0.04491 

M tJ < 0.00898 - 
c M V 0.00898 

- M Yb c 0.00449 

M Y 0.17963 

I M Zn < 0.08982 

M Zr < 0,02245 

- 

s - Soiutlon Standard EJement 



8 .O 

9.0 

10.0 

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

HOMOGENEmY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMJ Certificate Number 010105 
Recognlted by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councli for Accreditation (RVA) 
Entidad Mexicana de Acreditaclon, a.c.(EMA) 
Members of la Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria ( O W ,  Belgium (Avinter} , 6fazll (FCAV), Canada (QMI), Hung Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSn), Ireland (NSAI}. Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS). 
Poland PCBC), Portu I (APCER Singapore (PSE), Stovenia (StQ), Spafn (AENOR). Switzerland (SQS) 

- Chemical Testlng - Accredfted A2LA Certlficate Number 883.01 
10.2 ISOfld 17025 199FGenerai kqulrements for the Competence of Testing ancl Calibration" 

10.3 BOllEC Guide 34 - 2000 "General Requhmentt for the Competence of Reference Material Producers" 
Reference Materials Productlon - Acotedlted A2LA Certificate Number 883.02 

A2LA Mutual Recognition Agreement Partners: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS}, France (COFFW), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAf3) (JNLA), Republlc of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Slngapore (SAC-SlNGlAS), Spain (ENAC), Sweden (SWEDAC), Swltrerland (SAS), United Kingdom (UKAS) 
and United States (W) (ICBO ES) 

10.4 1OCFRsO Appendix B ., Nuclear Re$ulatory Commlsslon - Domestic Licenstng of Production and Utilkation Facllitles 

20.5 1UCFR21 - Nuclear Regulatory Commission Reporting Defects and Non-Compliance 

10.6 MILSTD4568ZA (Obsolete10bsenred) 

INORGANXC LABS/RADCHEM LABS?% 
DATE RECEI' 



060304 
11 .O DATE OF CERTlFlCATlON AND PERlOD OF VALIDITY 

41.4 IV Shelf Life - The period of Ume during which the concentration of the analyyte(s) in a properly packaged, unopened, and 
unused standard stored under environmntally contmlled and monitored conditions will rernaln withln the spectfkd uncertainty 
range. Shelf life is llmlted primarily by transpiration (loss of water ffom the solution) and infrequently, by chemical Instabiltty. 
Transpiration studles (PSP01020) of chemlcallystable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-lii of four years for solutions packaged in SOOmL low denslty polyethylene bottles. When stored under special conditions 
that minlmlze transpiration and instability, the shelf life can be extended past t t h  limit. 

11.2 Expiration Date - The date after which a CRM should not be used, Routine laboratgr use of a CRM increases transphtbn 
losses and the chance of contamination which affect the integrity of the CRM and Nmlt Its useful l i fe .  
Inorganic Ventures I IV bbs concurs with state and federal regulatory agedes’ recommendations that solutlon standads be 
assigned a one-year expiration date. 

Certification Date: February 139 2003 
Expiratfon Date: w=y 1g2004 

12.0 NAMES AND SIGNATURES OF CERTlFYiNG OFFICERS 

Certificate Prepared By: 

g&&u&+hlcrcc 

JoAnn Struthers, QA Admlnistrative Assistant 

cmicat@ BY: Katalin Le, QC Supervisor 

CertJfying Offlcer: Paul Galnes, Chemist, Senior Technical Director 
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0103014 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

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

e - mail: ivsalesG3ivstandards. corn website: www. ivstandards.com 0 c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

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

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Calcium in 1.4% ( a b )  HNOJ 

Catalog Number: 

Starting Material: CaO 
Starting Material Purity (%): 99.999389 

CGCAI 0-1, CGCAI 0-2, and CGCAI 0-5 
Lot Number: W-CAO3022 

Certified Density: I .038 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 ceftMed value and the uncertainty: 
Oert[fiadVallr!O=fi a= mean 

Uncertainty (2) = ~ m l R m  

n X I =  kldkklual wults 

@#= 
n =  nwberofmeasurenants 
PS = The SMmatian d all signifiiard estlmted erms 
(Most c m n  are the arcrsfrominstrud rm- 
weighin& diMion to wlutm, axl the fksd erro reported on 1 he 
w m certificate of Ena~sis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence Interval. 80th methods were compared and showed agreement within the stated uncertainties. This agreement ls a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
13 "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 N product is Traceable to NIST 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 mrs. 

4.1 - Assay NlethodM 3968 * 18 pglmt 

9973 f 25 pglmL 
ICP Assay NlST SRM 310% Lot Number. 000622 

EDTA NIST SRM 928 Lot Number: 880710 

Assay M e t h ~ ~  #2 

http://ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using In-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692478 - Class 1 and 682476A - Class 2. 
The NET test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are callbfated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST / NVIAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CAUBRAnON - The thermometers used in the determination of the final densitles are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7787 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,21736W14452,176240/P14452,176240. The 
irkhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard themumeter No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

0 
4.3 

4.4 

TRACE METALLIC IMPURITIES (PMI) 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 analyred in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

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

5.0 

M DY < 0.03067 

M Er < 0.02556 

M EU 0.01533 

M Gd 0.00511 

H Ga < 0.00511 

M 0.03067 

M Au < 0.01533 , M Hf < 0.01022 

I M HO < 0.00256 
I 

Q In < 0.00~00 

M < 0.02556 

Q Fe 0.00iio 

M La < 0.00256 

M 711 0.00511 

M Tm < 0.00204 

!d Sn < 0.02556 

M Ti 0.25555 

b!! w < 0.05111 

M u 0.01022 

52 V c 0.00ow 

!!! Yb < 0.00511 

M y < 0.20444 

Q Zn 0.02232 

- 0 CU < 0.00400 M Pb < 0.01533 Q K < 0.00170 Ta 0.03578 a < 0.02556 

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

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the foifowing: 
ICP4S, ICP-OES, FMS,  GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference sampks* 
For interference studies and the determination of cofredion coefficients 
For detedlon limit and linearity studies 
For additional intended uses, contad N Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICP-OES 3S.847nm O . ~ ! O . ~ ~ L  1 ion Th 
ICP-OES 422.673nm 0.01 /O.#l wa/ha 1 stm Ge 
ICP-NIS 44 a m  1mppt nk M' "O,%, %, L'Sr'* 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number Of0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Ameditadon, a.c.(EMA) 
Members of )Q Net International Certifl cation Network: 
Argentina (IWIM), Australia (QAS), Austria (&SI, Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubtlc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Stl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nomay (NCS), 
Poland PCBC), Portu a1 (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredlted A2LA Certificate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partnem: . 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (W) (E80 ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission 
- Domesttc Licensing of Production and Utlllzation Faciiltles 

10.6 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.2 ISOIIE& 17026 - d " G e n e r a 1  kequirernents for the Competence of Testing and Calibratlon" 

10.6 MILSTD45662A (ObsoletdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010308  

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 specifii uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabltity. 
Transpiration studies (P-SPO1020) of chemically-stable solutions petformed 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 condltions 
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 / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 23 2003 
* F e f \ P r  Expiration Date: lg(j$J 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative AsSlStant 

&- C~rtificate APProvd By: 

Certlfylng Officer: 

Katalin Le, QC Supervisor 

Paul Gaines, Chemist, Senior Technical ~kector  





4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6 - 1 ~ - & 1 ~ ~ & @  
used for testing are annually compared to Gerhart Scale Corporation's master weights and are tra blb to the N&onal 
Institute of Standards and Technology (NIST). The NlST Traceablity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 82U260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST / NVlAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The themmeters used In tfre determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €7747 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,21736W14452,176240/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. 92564,11BO16,471047 and NlST test report Nos. 811/2!58522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TIM) 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 sensithre 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an UPA-Filtered C43n Room. An 
ULPA-Filter is 89,9985% effident for the removal of particles down to 0.3 pm. 

- 0 AI 0.00270 

- M Sb 0.00201 

- M As < 0.04022 

- M Ba < 0.04022 

- 0 Be * O.ooOo5 

Bi 0.00161 

- 0 B 0.00090 

- M Cd c 0.01207 

- 0 Ca 0.00291 

g ce < 0,02011 

- M Cs c 0.00121 

M Cr < 0.02011 

- 0 co c 0.00110 

- M Cu < 0.02413 

M - Checked by ICP-MS 

- M Dy K 0,02413 

M Er < 0.02011 

M Eu c 0.01207 

M Gd < 0.00402 

M Ga 0.00402 

1 Ge 

M Au < 0.01207 

- M Hf 0.00804 

- M Ho C 0.00201 

M In < 0.04022 

- M Ir < 0.02011 

- 

- 
- 

c 

Fe 

- M La 0.00201 

-.I M Pb < 0.01207 

0 U < 0.00003 

- M Lu < 0.00161 

0 Mg c 0.00006 

- 0 Mn 0.02OOO 

0 Hg < 0.01100 

. -  M Mo 0.00804 

- M Nd e 0.00804 

- 

- 

0 Ni c 0.05oOo 

M Nb 0.00201 

- n Os 

M Pd 0.02011 - 
j P  

M Pt < 0.00804 

0 K e 0.00170 

- 
- 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectrai~intefference 

M Pr < 0,00121 

M Re < 0.00402 

- M Rh < 0.00402 

M Rb c 0.00402 

M Ru O.OO804 

Sm 0.00402 

M Sc e 0.04022 

M Se 0.03218 

- 
- 

- 

- 
- 
Q si O.O?OOo 

M Ag e 0.00804 

0 F(a 0.00776 

M Sr < 0.00201 

0 S 0.07200 

M Ta < 0.02815 

n - Not Checked for 

- 
- 
c 

- 
- 

- M le < 0.12066 

M Tb < 0.00121 - 
- M n 0.004oz 
M Th < 0.00402 

- M Trn < 0.00161 

- M Sn 0.02011 

- 

M Ti < 0.20109 

- M W 0.04022 

- 

0 M U c 0.00804 - 
M V < 0,00804 

M Yb 0.00402 

M Y c 0.16087 

- M Zn 0.04876 

M Zr e 0.02011 

- 
- 
- 

- 
s - Solution Standard Element 

For the calibration of analytical instnrments indudlng 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 Wrklng reference samples" 
For Interference studies and the determination of correction coefficients 
For detection limit and Ilnearlty studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEIN - This solullon was mixed according to procedure iV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0  3001:POOO Quality Management System Registration - QMl Certificate Number 010105 
Recognked by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaeditadon, a.c.(EMA) 
Members of IQ Net International Certification New& 
Argentina (IRAM), Australia (QAS), Austria (WS), Belglum (Avinter) , Brarll (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republlc (CQS), Denmark (OS), Finland (SFS), France (AFAU), Germany (DQS). Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singape (PSB), Slovenia (SiQ), Spain (AENOR), Switzerland (SQS) 

- Chemical testing - Accredited AZLA CertHicate Number 883.01 

10.3 tSO/lEC 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 (BmA), Belgium (BELTEST) (BKOGBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Oenmark (DANAK), Flnland (FINAS), France (COFRAC), Gemany (OAR), 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 ("LAP) (IC60 ES) 

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

qO.2 l S O / d  17025 - 1999 "General kequin)ments for the Competence of Testing and Caiibratlon" 

10.5 IoCFRZI . Nuclear Regulatory Commission - Reporting Defects and Non-ComPliance 

10.6 MILSTD466ZA (ObsoletdObsenred) 



11.0 DATE OF CERTIFICATION AND PERlOD OF VALIDITY 
010312 

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 contrdied and fnofdtored 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-SPO1020) of chemically-stable solutions perfomted at Inorganic Ventures / IV tabs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under spedal conditions 
that minimize transpiration and Instabilftj', 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: March 20,2003 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Adminlstratlve Assistant 

Certifying Officer: Paui Gaines, Chemlst, 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 

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

c e r t i f i c a t e  of a n a l y s i s  
1 .O 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(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Potassium in I .4% (abs) HNO3 2.0 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

. '  e 

Certified Concentration: 9930 f 9 pg/mL 

Certified Density: I .024 g/mL (measured at 22" C) 

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

certified Value (~JI = meal 
n XI = indivw resllts 

n = rmrrber of measlsremts 
I S  = The mmtion d all signirkant estirrated ems. 
(Most c o r n  a r ~  the errusfrominstrurental masu~m 
weigt-dng, dilution to v & m ,  asd the fwed erra reportad an t he 
NrST SFhn certlWate of anaksis.) 

Uncertainty (+$ ==E 

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 wlthln the stated uncerblnties. Thls agreement Is a 
cbnflrmatlon of the accuracy of this CRM. 

4.0 ' TRACEABILKY TO N1ST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement of the value of a standard whereby It can be related to stated references, usually 
national or intemationel standards, through an unbroken chain of comparisons all havjng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitlan 6.10) 
0 Thb IV product Is Traceable to NiST via dlrect compatlson to NET SRMs. The uncertainties for each certified value are 
reported, taWng into account the SRM uncertainty error and the measurement, weighing and vdume dilution e m .  

4. I Assay Method #I 9926 f 62 pglmL 
ICP Assay NIST SRM 3141a Lot Number: 891312 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 

A-Y Method 9930 f 9 I.(g/mL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAWBRATION .I An 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 TraceaMlity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are callbrabd every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analyticat weight set. These welghts are tested 
annually by a NIST I NVIAP accredited calibration lab. The NIST test number is 8W260017-98. 

THERMOMETER CALBRATION - The thermometers used In the detennlnation of the final densities are calibrated vs standard 
thermometer No. 903-2680 Mcfl was certiRed In accordance with the procedures outlined by ASTM €7747 and NlST 
Monograph 130 using NIST Test Nos. and Sfd Nos.: 769543,217368/769543,217368/P14452,176240/Pi4452,176240. The 
in-house procedure No. Is 2-QC-001 .Thermometers whlch are not calibrated vs standard themmeter No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test repod Nos.  81 1/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN P g h L  
Custom-Grade sdutlons are tested for trace metalllc impuritles by Axial 1CP-OES and ICP-MS. The result from the most sensitive 
method for each dement, b reported below. Solutions tested by ICP-MS were analyzed In an UCPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eRcient for the removal of particles down to 0.3 pm. 

0 -  AI 0.00090 

M Sb 0.00200 

- M As 0.03999 

L h4 Be < 0.03999 

- 0 Be 0.00020 

- M 81 0.00160 

- 0 €3 0.00060 

,E cd < 0.01m 

- 0 Ca 0.00075 

I M Ce c 0.02000 

- M Cs 0.00120 

- M Cr 0.02000 

- M Co c 0.01200 

- M Cu < 0.02400 

M - clledcad by ICP-MS 

&J Dy < 0.02400 

- M Er e 0,02000 

M Eu < 0.01200 

M Gd 0.00400 

M Ge 0.00400 

g Ge 0.00150 

0 Au 0.00300 

M Hf < 0.00800 

- M ).fo c 0.00200 

M In 0.03999 

M Ir < 0.02000 

- 0 Fe 0.00212 

- M &a C 0.00200 

M Pb c 0.0?200 

- 
- 

- 
- 

- 

- 

- 0 Li 0.00003 

M Lu 0.00160 

Q Mg 0.00100 

- 0 Mn 0.00003 

- 0 Hg < 0.01500 

- 

- M Mo 0.00800 

- M Nd e 0.00800 

0 Ni < 0.00230 

- M Nb < 0.00200 

- n Os 

- M Pd 0.02000 

- 

- 0 P < 0.00250 

M Pt C 0.00800 

- S K  

- 

0 - Checked by ICP-OES I - Spectral Interference 

- M Pr 0.00120 

- M Re e 0.00400 

c M Rh 0.00400 

I M Rb 0.49948 

- M Ru s 0.00800 

- M Sm < 0.00400 

- 0 sc < 0.00002 

- 0 Se 0.05000 

- 0 Si c 0.00340 

- M Ag < 0.00800 

- 0 Na 0.21730 

- M Sr < 0.002M) 

- 0 S e 0.07200 

- M Ta < 0.02800 

n - Not Checked For 

- M Te c 0.11998 

M Tb < 0.00120 - 
M n o.00400 

- M Th e 0.00400 

- M Tm 0.00160 

- M Sn 0.02000 

- 0 Ti < 0.00070 

- M W c 0.03999 

M U < 0.00800 

0 v c 0.00090 

M Yb c 0.00400 

M Y 0.15998 

0 zn 0.00050 

M fr < 0.02000 

I 

- 
- 
- 
- 
- 
s - Solution Standard Element 

6.0 ' INTENDED USE 
For the calfbration of analytlcal insbutvents Including bot not Iimlted to the MbMng: e 

ICP=MS, ICP-OES, FAAS, GFAA, XRF, and OCP 
For the validation of analytical methods 
Far the preparatkm of WMng reference samples" 
For interference studies and the determination of conec8on coefWents 
For detsctkm llmlt and linearity studlee 
For additional intended uses, contact IV Technical Staff 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

e 10.1 IS0 9001 :ZOO0 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Regisbar Accreditation Board (ANSI-RAB) 
Standards Councll of Canada (SCC) 
Dutch Councll for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 

t 0.2 

10.3 

10.4 

10.5 

10.6 

Members of IQ Net lnternatlonal Certfflcatlon Network: 
Argentina (RAM). Australia (QAS), Ausbia (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungaty (MSZT), Ireland (NSAI), Israel (Sll), Italy (CEO), Japan (JQA), Korea  (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER Slngapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOI Id j7025 - I999 "General dequiremenb for the Competence of Testlng and Calibration" 
- Chemical Testlng - Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certlflcate Number 883.02 
A2l.A Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austiia (BmwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark ( D A W ) ,  FInland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNtA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA). 
Portugal (IPQ), Slngapore (SAC-SINGFAS), Spah (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unlted Kingdom (UKAS) 
and Unlted States (NVLAP) (ICBO ES) 

1UCFRSO Appendix B - Nuclear Regulatory Commlstlon - Oomestlc Llcensing of Production and Utilization Facilities 

1OCFFUl- Nuclear Regulatory Comrnlsdon - Reportlng Defects and Non-Cornpliance 

M1LSTD45662A (ObsoletdObsewed) 

11 .O DATE OF CERTIFICATION ANI) PERIOD OF VALIDITY 

11.1 N Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remaln within the spedfied uncertatnty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (P-SPOIO20) of chemlally-stable solutions performed at Inorganic Ventures I IV labs indicate a CRM 
shelf-life of four yean for sdutions packaged in 500-mL low density polyethysene bottles. When stored under spedal conditions 
that minfrnlze transpiration and tnstaMllty, the shelf life can be extended past this limlt. 

11 2 Expiration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminatlon which affect the integrity of the CRM and Hrnlt Its useful life. 
Inorganic Ventures I 1V Labs concurs with state and federal regulatory agencies' recommendatlons that solutiot~ standards be 
assigned a one-year expiration date. 
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Certificate Prepared By: John Struthers, QA Administrative Assistant 
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CMificafe Approved BY: Katalin Le, QC Supervisor 

Certifying o f f r ~ e r :  Paul Gaines, Chemist, Senior Technical Director 
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010317 
i n o r g a n k  v e n t u r e s  / i v  I a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-f900 fax: 732-901-1903 

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

c e r t i f j c a t e  of a n a l y s i s  
Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufecturer: 
Certificate X 8 8 3 m 0 2 .  The certficate is desjgned and the certiffed vdu8(s) and unc8rtajntr(ies) are 
determined in accordance with IS0 Guide 31-2000 (ffefefence Materials - Contents of certficates and labe&), 
IS0 G U M  34-2000 "QLMY System Guidelines for the Production of Refem Materials," and IS0 Guide 35-1989 
"Certification of Reference Materials - General and Statbicd principles. " 

DESCRtPTION OF CRM Custom-Grade 10000 pglmL Sodium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Na2C03 

CGNAl O-I, CGNAZ 0-2, and CGNAIO-5 
Lot Number: T-NA03006 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 1.032 g/mL (measured st 22" C) , 

The Certified Value is based upon the most precise me 
calculation of the certified value and the uncertain& 

10,005 f 7 yg/mL 

to analyze this CRM, The following equations are used In the 

C M M V a b ~ = ~  

Uncertainty (9 = 2~m~Yl~ 

n 

#IQ fmminstrmntal mmrrent, 
and the fbted em reported on t he 

The independent samples t-test wa 
confidence interval. Both m e w s  
confirmation of the accuracy of this 

TRACEABILITY TO NlST A 
Q 'Property of the result of a measurement or the value of a standard whereby it.& be related to stated references, usually 
national or international standards, through an unbroken chah of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product Is Traceable to NlST via dlrect mparlsofl fo NlST SRMS. The uncerblntles for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,067 1 7 5  WglmL 

assay methods at the 85% 
ertainties. This agreement Is a 

NED 8 Y  INDEPENDENT METHODS 

ICP Assay NlST SRM 3152a Lot Number: 990907 

h a y  m t b d  #2 10,005 k 7 pglrnL 
Gravimetric NlST SRM Lot Number: See Sec, 4.2 

http://ivsalesQivstandards.com


060318 
4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail balances are checked dally using in-house procedure number B I M W l .  The weights 
used for testlng are annually compared to Gerhart Scale Cwporation's master welghts and are traceable to the NaUonal 
Institute of Standards and Technology (NIST). The NIST TracerrbHity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 8221260017-98. All analytical balances are callbrateed every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are caltbrated with a dass 1 and/or class 2 analflcal weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST teat number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,2173681769543.217368/P14452,176240/P14452,176240. The 
inhouse procedure No. is 2-QCaOl.Thermometen which are not calibrated vs standard ttrermometer No, 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALl6RATION = In-house procedure 3UC-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 (TM1) DETERMINED BY ICPlMS AND ICP-OES IN yglmL 
Custom-Grade solutions are tested for trace metalUc Impurities by Axial ICP-OES and ICP-MS. The result from the mast 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% efficlent for the removal of partides down to 0.3 pm. 

- 0 AI < 0.00090 

- M Sb 0.00208 

- M As c 0.04165 

- M Ba < 0.04165 

- 0 Be < 0.00020 

Bi < 0.00167 

Q B c 0.00080 

- M Cd < 0.01249 

- 0 Ca 0.00160 

- M Ce < 0.02082 

- M Cs 0.00104 

- M CF < 0.02082 

- M Co c 0.01249 

.... 0 Cu c 0.00140 

M = C W e d  by ICP-MS 

- M Py c 0.02499 

M Er e 0.02082 

M Eu e 0.01249 

- M Gd < 0.00417 

M Ga c 0.00417 

- 0 Ge < 0.00150 

0 Au 0.00300 

M Hf c 0.00833 

- 
- 

- 

- 
- M Ho < 0.00208 

- M In < 0.04165 

- M tr < 0.02082 

- 0 Fe c 0.00110 

- M La 0.00208 

- M Pb < 0.01249 

- 0 l.i 0.00003 

M Lu 0.00167 

Q Mg 0.00015 

I 0 Mn < 0,00003 

0 Hg < 0.01500 

- M Mo < 0.00833 

M Nd 0.00833 

2 Ni < 0.00230 

- M Nb < 0.00208 

- 

9 0 s  

- 0 P < 0.04000 

- M Pd 0.02082 

M Pt e 0.00833 

0 K 0.00873 
L1 

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

- M Pr < 0.00125 

- M Re < 0.00417 

- M Rh 0.00417 

- M Rb g 0.00417 

- M Ru c 0.00833 

- M Sm 4 0.00417 

c 0 sc o.ooo02 

- 0 Se 0.05M)O 

- 0 SI < .  0.00340 

Ag < 0.00833 

..- S Na 

- M Sr < 0.00208 

- 0 S 0.07200 

M Ta 0.02915 - 
n - Not Checked For 

- M Te e 0.12494 

M Tb C 0.00125 

M TI 0.00417 

- M Th < 0.00417 

- M Tm 0.00167 

- M Sn 0.02082 

0 TI < 0.00070 

- 

0 
- M W e 0.04165 

- M U < 0.00833 

- 0 v o.oo090 

- M Yb 0.00417 

- M Y < 0.16658 

- 0 Zn 0.00130 

- M Zr 0.02082 

s - Solutkm Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instnrrnents Indudhg but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatton ot analytical methods 
For the preparatkm of Vorkfng reference samples" 
For interference studies and Ute dettminath of correction coefficlentS 
For detection limit and linearity studies 
For additiwrai intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



0 1 0  3 .I. 9 
8.0 

9.0 

fO.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEfTY - This solution was mixed accordfng to procedure IV-MPM-004 and is guaranteed to be homogeneous, 

10.1 IS0 9001:2000 Quality Management System Registration - QM1 Certtficate Number O W 0 5  
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditatlon (RVA) 
Entidad Mexicana de Acreditadon, 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), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N m y  (NCS), 
Pdand PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SOS) 

- Chemical Testing - Accredlted AZLA Certlficate Number 883,OI 
10.2 lSOIIE& 17025 - 1999 "General kequirernents for the Competence of Testing and Calibration'' 

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

10.4 IOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllitles 

10.5 1 OCFRPI - Nuclear Regulatory Cornmission - Reporting Defects and Non-Compliance 

10.6 MLSTDQ5662A fObsolete10bssrved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11,l IV Shelf U#e - The period of time during which the concentration of the andyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wNI remain within the spedfied uncartalnty 
range. Shelf Me Is llrnlted primarity by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemicaffy-stable solutions performed at Inorganic Ventures / tV Labs indicate a CRM 
shelf-life of four years for solutlons packaged in 500-mt low density polyethylene bottles. When stored under spedai conditions 
that minimlze transpiration and instability, the shelf llfe can be extended past this llmit 

11.2 Expiration Date - The date after whlch a CRM should not be used, Routine hboratoty use of a CRM increases transpiration 
losses and the chance of contamination whlch affect the integrity of the CRM and llmit its useful life. 
Inorganlc Ventures I IV Labs concurs wlth state and federal regulatory agendes' recommendations that sdutlon standards be 
assigned a one-year explration date, 
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Certlfylng officer: Paul Gaines, Chemist, Senior Technical Director 
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Cataiog Number: CGLI1-1, CGLI1-2 and CGCI1-5 

Lot Number : W -LI 0 20 6 6 

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

CERTIFIED CONCENTRATION: 998 .+, 2 pgImL 
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 ihe uncertainty: 

Certified Value (si) = x i 

n 

(2) - mean xi = individual results n = number of measurements IS, = The summation of a l l  significant 
estimated errors. 

Classical Wet Assay: 998 f 2 pglmL 
Method: Gravimetric as the Sulfate vs NIST weights #822/254343-94. 

Instrumant Analysis: 1000 % 4'ClglmL 
Method: Inductively Coupled Plasma Spectroscopy (KP) vs NIST SRM 31 29a. 

The independent samples t-test was used to determine if there! is aweement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed sg within the stated wcertninties. This agreement is B cot+irrnatio~ of the a accuracy of this CRM. 

TRACE METALLIC IMPURITIES DET fNED BY ICP-#IS AND 1CP-OES IN pgImL: 
Custom Grade solutions tested for trace metallic impurities by ICP-MS 
An ULPA-Filter is 99.9985% efficient for the removal of pa 

wlyzed In an ULPA-Filtered Clean Room. 

- 0 A1 <0.010 - M Sb <0.000050 
Q As <0.044 
M Ba <0.0010 
... 0 Be <0.000050 - M Bi <0.000040 
- 0 E3 <0,0060 
L 0 Cd <0.0078 - 0 Ca 0.051 
- M Ce <0.00050 
- M Cs 0.0018 - 0 Cr <0.0020 
- M Co ~0.00030 
M cu <0.00060 

- M Dy <0.00060 g Cr Pr <0.000030 
Er <0.00060 M Lu <0.000040 Re <0.00010 

- M Eu <0.00030 Mg <0.00410 . Rh <0.00030 - M Gd <0.00010 - 0 Mn <0.00020 Rb <O.OOOlO 
- M Ga CO.00010 - 0 Hg <0.0070 @ Ru <0.00020 
M Ge <0.00060 - M Mo <0.00020 ' .M  Sm'<0.00010 

- M Hf <0.00020 - 0 Ni <0.0040 Q Se <0.020 
M Ho <0.000050 - M Nb <0.000050 - 0 Si 0.023 

M Nd <0.00020 -.c M Sc <0.0010 - 0 Au <0.010 - 
I 

n Os - 0 Ag <0.0040 

0 Fe <0.0020 - 0 P c0.030 - 0 Sr ~0.0010 

- 0 In <0.030 - 
- M Ir ~ 0 . 0 0 0 5 0  p9, Pd <0,00050 - 
- M La ~0.000050 I 

M Pb <0.00030 0 K 0.0070 - 
0 Na < O S I O  

- 
M Pt <0.00020 Q S CO.050 

M Ta <0.00070 

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

ANALYZED DENSITY OF SOLUTION (measured et 22°C): 1.004 g/mL 
QA:KL W P I Z -  

Q Te <0.0090 
M Tb <0.000030 
M TI <0.00010 
- M Th <0.00010 

. M  - Sn <0.00050 
0 Ti <0.00030 

I 

Tm <0.000040 

I;I w <0.0010 - M U <0.00020 
0 v <0.0010 
M Yb <0.00010 
M Y <U.OW 
0 Zn <0.030 
&J Zr <0.00050 

- 
- 
- - 

s - solution standard element 

(over) 

Quality Assurance Manager 
Inorganic Ventures, Inc. 
195 tehigh Avenue Suite 4 a Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 V Technical Support: 800-569-6799 
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QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 OM1 Registered Quality System (Certificate Number 01 01 OS} 

Members of IQ N e t  : Argentina (IRAM), Australia (QAS), Austria {6aS), 6elgium 
tAvinter), Brazil (FCAV), Canada (QMI), Hons Kona WKQAA), Columbia (IC0NTEC)r 
Czech Republic (CQ$), Denmark (DS), Finland CSCS], France [AFAQ), Germany (DQS), 
Greece (ELOT), Hungary {MSZT), Ireland (NSAIA Israel Wl), Italy (ClSQl, Japan (JQA), Korea (KSA-OA), Nethedads (KEMA), 
Norway (NCS), Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQI, Spain (AENOR), Switzerland (SOS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference- 
Meteriais Production - Accredited A2LA Certificate 883.02 
ISO/IECI 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited AZLA Certificate 883.01 

1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining t o  our 
Quality Standard certifications. 

4. Mlt-STD-45 662A 
6. 
6. 

STABltKYl EXPIRAlYON DOCUMENTATION 

Shelf Life - 

Expiration Date - 

The lenath of time that a Droaerlv stored and nackaa ed standard will remain within thg 
swcified uncertainty, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is 
linear with time and limits the time a standard can be used with confidence. The smaller the 
bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the shelf 
life of our 500 mL bottle is 4 years end the shelf life of our 125 mL bottle is 2 1 months. 

The date after which a standard solution should not be use& A one y98r expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated 'use of solutions over a one year period may adversely affect the integrity of the 
standard. 

PACKAGING DOCU MENTATION 
Purified acid, 18 megohm double deionized water that  has been filtered through a 0.2 pin filter and in-house procedure 
IV-PACK-001 is used to  clean all bottles. Contact us for technical information relating to  contamination issues in 
packaging materials. 

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

@ALANCE CAUBRATION 
All balances are checked daily using In-house procedure number 6-IMM-001, The weights used for testing are annualty 
compared to Gerhart Scale Corporation's master weights and are traceable i o  the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 42835913 and 454678. The NET test number is 822126001 7- 
98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are 
caiibrated with a class 1 analytical weight set. These weights are tested annually by a NlST / NVLAP accredited 
Calibration lab. The NET test number is 822/260017-8. 

THERMOMETER CAUBRATION 
The thermometers used in the determination of the final densities ere calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NtST Monograph 150 using NET 
Test Nos. and Std Nos,: 769543, 21 73681769543, 21 7368lPl4452, 17624OP14452, 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, 11901 6, 471 047 and NIST test report Nos. 61 1l258622, 81 1/2567078, 
and 236090. 

rrCHNICAL su.PPo#c 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT'L 1-732-901-1900 FAX 1-732-901 -1 903 E-MAIL lVtech@ivstandard$.m 

-2- 



010323 
i n o r g a n i c  v e n t u r e =  f i v  l a b s  

195 tehigh 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 

c e r t i f i c a t e  of a n a l y s i s  
1.0 Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

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

DESCRIPTION OF CRM Custom-Grade 1000 pglrnl Cadmium in 2% (abs) HNO3 2.0 

Catalog Number: 

Lot Number: WIcDOl127 
Starting Material: Cd shot 
Starting Material Purity (%): 99.998904 
Starting Material Lot No ~ 1 4 ~ 3 0  
Matrix: 

CGCDI-1, CGCOl-2, and CGCDI-5 

INuRtiANIL: LABS/RRDCHEM L , A B s ' P ~ - % ~ ~  
2% (abs) HN03 DATE RECE 1 VEI j :  ____cum'______ 

IDA ? E  EXFSRED: __-_ QA)&u-aaL--y-Q 
IMf E OPENED : __.___. Q - V ~ S ~  ____,__._ 3.0 CERTIFIED VALUES AND UNCERTAINTIES 
3: "I: : -_..-%3bZ ---_.. F'a : -..-s52t3a3. ---.... . 

Certified Concentration: 

Certified Density: 

1007 f 2 pdmt 

1.014 g/mL (measured at 22" C )  

The Certified Value is based upon the most predse method used to analyze this CRM, The following equations are used in the 
calculation of the certffled value and the uncertainty: 
a e r t Y i e d V a b o J = ~  Q =  m 

n %I= mw r e a s  

QVK 

n =  mJtrbsrdrrsasurerrents 
88 = The Swrmatku, d all Signiricmt estlmded eras 
(Most c m  arw tha ermsfrominstrwrental masvsnr#t, 
wlghing, dilution to volwrrr, ard the fixed ertu repwrted on t he 
NIST SWl certllkate af analysis.) 

Uncertainty (a ==E 

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

TRACEABILITY TO NlST AND VALUES OBTAINED BY tNDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
netlonal OT international standards, through an unbroken chain of camparisons all having stated uncertainties.* (IS0 VIM, 2nd 
ed., 1993, deflnltron 6.10) 
0 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 uncertalnty errof and the measurement, weighing and volume CHluUon e m .  

4.0 

4.4 w a y  Method #I 1007 f 2 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

1005 k 5 pg/mL 
ICP Assay NlST SRM 3108 Lot Number: 890312 

bw Method #e 

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


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily uslng in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gemart Scale Corporation's master weights and am traceable to the Natkmal 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 69247614 - Class 2. 
The NlST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Gorp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set, These weights are tested 
annually by a NlST / N W P  accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos,: 769543,217368/769543,217368/P14452, 176240P14452, 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. 92561,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate at1 Class A Glassware used In the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPNS AND ICP-OES IN PghL 
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-Flltered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0 AI < o.oO09o 

- M Sb 0.00039 

- M AS < 0.01985 

- M Ba < 0.01985 

M Be O.OOO99 

El < 0.00079 

g 8 < 0.00900 

s a  
0 Ca 0.00378 

M Ce 0.00993 

- M Cs < 0.00060 

E cr < 0.00993 

- M Co < 0.00596 

- M Cu < 0.01191 

M - Checked by ICP-MS 

M Dy < 0.01191 

M Er e 0.00993 

M Eu < 0.00596 

- 
- 
M Gd < 0,00199 - 
M Ga 0.00199 

- M Ge c 0.01191 

M Au 0.00596 

M Hf C 0.00397 

- M Ha c 0.00099 

0 tn < 0.00200 

M Ir < 0.00993 

0 Fe < 0.00110 

M La < O.OOO99 

M F% < 0.00596 

- 

- 
- 

- 
- 
I 

c 

Q LI < o.ooo02 

c M Lu 0.00079 

Q Mg 0.00002 

- M Mn < 0.00794 

- 0 Hg 0.01200 

- M Mo e 0.00397 

- M Nd 0.00397 

0 Ni < 0.00300 

I M Nb < 0,00099 

- n Os 

* M Pd 0.00691 - 
- 0 P < 0.003pO 

- M Pt < 0.00397 

- 0 K 0.00015 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00060 

- M Re < 0.00199 

M Rh < 0.00199 

- M Rb < 0.00199 

- 

- 

M Ru 0.00397 

- M Sm 0.00199 

Sc < 0.01985 

- M Se < 0.01588 

- 

Q si < 0.00340 

M Ag 0.00397 

- M Ma < 0.19849 

- M Sr < 0.00099 

- 0 S < 0.03000 

M Ta < 0.01389 

n - Not Checked For 
- 

6.0 INTENDED USE 
For the calibration of analytlcal instruments including but not limlted to the folloMng: 
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 determlnadon of Correctjon coeffldenb 
For detection limit and linearity studies 
For additional intended uses, contact IV Techntcal Staff 

0 Te c 0.00700 

- M Tb c O.OoO60 

II M n < 0.00im 

Tm c 0.00079 

M Sn 0.00993 

M Ti < 0.09925 

- M W < 0.01985 

- 

- M Th 0.00199 ' 

M U 0.00397 

- M V 0.00397 

- 
M Yb c 0.00199 

- 0 zn o.Ooo40 

- M Y < 0.07940 

- M Zr 0.00993 
8 - Sdutlon Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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 - QMt Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accredltatlon (RVA) 
Entidad Mexicana de Aaeditadon, a.c.(EMA) 
Members of IQ Net lntematfonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OW), Belgium (Avinter) , Brarll (FCAV), Canada (QMI), Hong Kong (XKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), W a y  (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredtted A2U Certificate Number 883.01 
10.2 ISOfld 1702k .I 1999 "General kequirements for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requlrements for the Competence of deference Material Producem" 
= Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
AZLA Mutual Recognitton Agreement Partners: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), H o n g  Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOlAS), The Netherlands (RvA), New Zealand (IN), Norway (NA), 
Portugal (IPU), Singapore (SAC-SINGUS), Spain (ENAC), Sweden {SWEDAC), Switzerland (SAS), United Wngdom (UKAS) 
and United States (MLAP) (ICBO ES) 

10.4 IOCFRSO Appendlx B Nuclear Regulatory Commission - Domestic Ucenslng of Production and Utilization Facilities 

10.5 1 OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non4ompllance 

10.6 MlLSTD45662A (ObsoletdObserved) 



010326 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

19.1 N Shelf Life - The period of time durlng whlch the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and m o n W  conditions will remain within the spedfied uncertainty 
range. ShHf life is Omited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable sotutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged In 500-rnL low density polyethylene bottles. M e n  stored under special conditions 
that minimize transplration and Instability, the shelf life can be extended past this limit. 

11.2 Explration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transplraUon 
losses and the chance of contamlnaUon which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal reguktwy agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: &dl 24,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: John  Struthers, QA Admlnistrative Assistant 

ce~ificate Approved By: Katalln Le, QC Supervlsor - L  

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 

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

2.0 

3.0 

4.0 

Inorganic Ventures I N 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@), \SO 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) HNOJ 

Catalog Number: 
Lot Number: W-QC001114 
Starting Material: Co powder 
Starting Material Purity (%): 99.995670 

CGCOl-1 , CGCOI -2, and CGCOl-5 

Starting Material Lot No 22897 

Matrix: 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Density: 1.016 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 certMed value and the uncertainty: 

C e r t M V a l u e O = =  (Q= meal 

Uncertainty (2) = 2 1 k s I f 1 1 R  

n XI = mml m a s  
n = n w b w o f m a m t s  
SS = Theswmration d all sigr#ficant estirrated e m s  
(Most c m n  are the errorsfromkfftrmntal maurfimwt, 
weighln& dilutlon to vdurre, zid the fixed erra reported on t he 
NlST ERvl certificate of matysis.) 

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 
canfinnation of the accuracy of thls CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of cornpadsons all having stated uncertainties.' (IS0 VIM, 2nd 
ad., 1993, definition 6.10) 
0 This IV product is Traceable to NIST 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 #l 998k 4vg/mL 
ICP Assay NET SRM 3181 Lot Number: 000630 

1002 f 3 pglml 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALtBRATlON - 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 (NET). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is $221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NIST test number is 8221260011-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALJBRATION - In-house procedure 3UC-002 is used to calibrate ail 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-Fitter is 99.9985% erticlent for the removal of particles down to 0.3 pm. 

- 0 Ai 0.00025 

M Sb < 0.00202 

- 0 As < 0.1ooOo 

M Be < 0.00202 

M Bi e 0.00161 

Q B c o.04000 

M Cd 0.01210 

- 0 Ca 0.00325 

!!!! Ba 0.04032 

&! ce 0.02016 

M cs < 0.00121 

h! Cr 0.02016 

co  

k! CU < 0.02419 
M - Checked by ICP-MS 

DY 0.02419 

!k! Er < 0.02016 

M Eu 0,01210 

h? Gd < 0.00403 

!d Ga 0.00403 

M 0.02419 

M Au 0.01210 

k! Hf 0.00807 

M )lo < 0.00202 

M In < 0.04032 

!!d Ir < 0.02016 

9 Fe 0.00875 

E? La c 0.00202 

M Pb < 0.01210 
0 - Checked by ICP-OES 

- 0 Li o.oo001 

!d LU 0.00161 

0 Mg 0.00045 

Q Mn 0.00003 

Q Hg < 0.05000 

M MO < 0.00807 

M Nd 0.00807 

Q Ni < 0.02000 

E Nb 0.00202 

c n Os 

&? f'd < 0.02016 

- n P  

Pt < 0.00807 

Q K 0.03000 
I - Spectral interference 

M Pr < 0.00121 

M Re < 0.00403 

b! Rh 0.00403 

M Rb C 0.00403 

M Ru < 0.00807 

!!!! Sm 0.00403 

!!t! SC < 0.04032 

!!!! Se 0.03226 

0 si < o.oo4O0 

!d A9 < 0.00807 

P Na 0.00138 

M Sr 0.00202 

f i S  

!!d Ta < 0.02823 
n - Not Checked For 

M Yb C 0.00403 

M Y < 0.16129 

hd Zn 0.08065 

k! 0.02016 
s - Solution Standard Element 

6.0 INTENDED USE 
For the callbration of analytical instruments indudlng but not limited to the following: 
ICP-MS, CCP-OES, FAAS, (;FAA, XRF, and DCP 
For the valWation of analytical methods 
For the preparation of 'Lvorking reference samples" 
For interference studies and the detenlnation of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



060329 
8.0 

9.0 

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

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

' 10.0 QlJALlTY STANDARD DOCUMENTATION e 10.1 IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 0101 05 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Counal of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network 
Argentina (RAM), Australia (QAS), Austria (bas), Belgium (AViRtef) , Brazil (FCAV), Canada (QMI), Hong Kong (HKW), 
Columbia (ICOMEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAt), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands ( K E N ) ,  Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 lSOIlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producem" - Reference Materials Production - Accredited A2LA CertMcate Number 883.02 
A2LA Mutual Recognltion 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 (OAR), Hong Kong (HIUS, 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 (WAS) 
and United States (NVLAP) (IC60 ES) 

- Domestic Licensing of Production and Utilization Facilities 

90.2 ISOIIE& 17025 - I999 "General Requirements for the Competence of Testing and Calibration" 

10.4 1OCFRBO Appendix B - Nuclear Regulatory Commission 

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

10.6 MILGTD45662A (ObsOlete1ObeerVed) 

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 envlronrnentally controlled and monitored conditions will remain within the specifid 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 l i f e  can be extended past thb limit. 

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

Certification Date: August 28,2003 
Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Ceflficate Approved BY: Katalin Le, QC Supervisor 

Cartifylng Officer: Paul Gaines, Chemist, Senior Technical Oirector 
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i n o r g a n i c  v e n t u r e s  / iiv 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 webslte: www.ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  
0 

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

2,0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Manganese In 2% (abs) HNO3 

Catalog Number: 

Starting Materia I: Mn pieces 
Starting Material Punty (%): gg.gg5300 

CGMN1-1 , CGMNl-2, and CGMN1-5 
Lot Number: W-MN02036 

3.0 

0 -  

Starting Material Lot No 21563 
Matrix: 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 f 2 pglmL 

Certified Densyl: 1.014 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: 
c e r t i f M V a l u e ~ = ~  a= m 

n xl= Indkw malts 

to1= 

n =  mrrrtrerd-ts 
IS = T h e ~ ~ ~ ~ I i o n d  dl agrrificant estimted e m s  
(Most comnon are the m s f r o m i n s t r ~ a l  me- 
wel#hin& dlkrtlonto v d u m ,  and the fixed erru reported mthe 
NiST SRd certificate of tnabsts.) 

Uncertairrty (2) = 2lkrs,'i9'= 

The independent samptes 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 CRAII. 

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 rebrences, usually 
national M international standards, through an unbroken chain of comparisons all having stated unwrteintles.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 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, welghing and volume dilution errors. 

4.1 Assay Method #l 1000 f 2 pglmL 
1CP Assay NET SRM 31 32 Lot Number: 890903 

Assay Method #2 1003f 3pglrnL 
EDTA NlST SRM 928 Lot Number: 880710 

http://ivsaIesQivstandards.com
http://www.ivstandards.com
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Q 0.00020 

M Lu < 0.00165 

Q Ms 0.03350 

s Mn 

i H g  

M Mo 0.00824 

M Nd 0.00824 

M Ni 0.03295 

’ h4 Nb < 0.00206 

I os 

1 M Pd < 0.02059 

1 Y Pt < 0.00824 

1 1  

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 Corporatbn’s master Weights and am traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692470A -Class 2. 
The NlST test number is 822/260017-98. 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 wight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 82u260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of Ure final densities am calibrated vs standard 
thermometer No. 903-2680 which was certined in accordance with the procedures outlined by ASTM E7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,217368I769543,217368/P1445Zl 176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QCaO2 is used to calibrate all Class A Glassware used in the 
menufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLtC IMPURITIES (TM1) DETERMINED BY ICP/MS AND ICPUES 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-Fllter is 99.9985% efficient f o r  the removal of particles down to 0.3 pm. 

0.00221 

< 0.00206 

< 0.041 18 

< 0.041 18 

< 0.00206 

0.001 65 

0.00295 

< 0.01 236 

0.00340 

< 0.02059 

< 0.00124 

< 0.02059 

< 0.01 236 

DY < 0.02471 

Er 0.02059 

M Eu < 0.01236 

&? Gd < 0.00412 

P Ga < 0.05000 

Q a 0.00300 

p?! Au 0.01236 

!!!! Hf < 0.00824 

M Ho < 0.00206 

!d In 0.04118 

b!! Ir < 0.02059 

P Fe 0.01oO0 

M La 0.00206 

M Pr c 0.00124 

M Re < 0.00412 

M Rh 0.00412 

M Rb 0.00412 

!!d Ru < 0.00824 

M Sm 0.00412 

!d SC 0.04118 

M se < 0.03295 

Q Si 0.00275. , 

&! AS 0.00824 

Q Na 0.00225 

M Sr 0.00206 

1 s  

h! 70 0.12355 

b!! Tb 0.00124 

M 0.00412 

M Th 0.00412 

M Tm 0.00165 

81! Sn < 0.02059 

!!d Ti 0.20592 

!!! w 0.04118 

k? u 0.00824 

& v 0.00824 

M yb 0.00412 

M Y < 0.16474 

P zn 0.00250 

!!d CU < 0.02471 M Pb < 0.01236 P K 0.00105 !!!? Ta 0.02883 An zr 0.02059 

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

6.0 INTENDED USE 
For the calibration of analytical instruments Including but not limited to the folkwing: 
iCP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working retference samples’ 
For interference studies and the detenninatlon of correction coefficienb 
For detection iimlt and linearity studies 
For additional intended uses, contad IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

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

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

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Certrficate Number 040105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAS) 
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 (mS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEM), Noway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swltredand (SQS) 
ISOIIE& 1702k - 1999 "General dequirements for the Competence of Testing and Calibration" - Chemical Testlng - Accredited A2LA Certlflcate 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 Recognitlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFMC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SW€DAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

IOCFRSO Appendix B - Nuclear Regulatory Commistlon - Domestic Licensfng of Productlon and Utilization Facilities 

IOCFR21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

MILSTD46662A (Obsolete10bsewed) 



0310334 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf We - The period of time during whlch the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentaly controlled and monitored conditions will remain within the specffied uncertainty 
range. Shelf life is limited primarily by transpiration (ioss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL k w  density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instablllty, the shelf life can be extended p a t  this limit. 

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

Certification Date: August 04,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthem, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n l c  v e n t u r e s  / i v  l a b s  
195 lehgh avenue, suite 4, fakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsaies43ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/mL Vanadium in I .4% HNO, labs) 
Catalog Number: CGV1-1, CGV1-2 and CGV1-5 

Lot Number: T-V02032 

Starting Material: 
Starting Material Purity: 
Starting Material Lo? No: 

Vanadium Pentoxide 
99.999% 
46 

CERTIFIED CONCENTRATION: 990 f 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 Vslus (SI = LI 
n 

Uncertainty ( st 1 

(R) = mean q = individual results n = number of measurements cSi  - The summation of  all significant 
estimated errors. 

Classlcal Wet Assay: 993 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

4 yglmL 

Inatrurnwrt Anelysis: 990 & 2 pglml 
Method: Inductively Coupled Plasma Spectroscopy (ICPI vs NlST SRM 31 65. 

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 accurecy of this CRM. 

TRACE METALLIC INIPURlTIES DETERMINED BY ICP-MS AND 1CP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Fdterod Clean Room. 

.. An ULPA-Filter is 99.9985% efficient for the removal of particles down to 

A! 
Sb 
As 
Ba 
Be 
Bi 
6 
Cd 
CC3 
Ce 
cs 
Cr 
Co 
cu 

0,0095 
0.042 

c 0.001 0 
<0.0010 
<0.oooO60 
<0.0000.40 
< 0.0070 
<0.00030 
< 0.01 0 
<0.00050 
< 0.000030 
< 0.020 
c0.050 
<0.00060 

M DY - M Er - M Eu 
M Gd - M Ga 
M 09 
M Au 

- M wo 
- M H f  

- 0 In 
M If - 0 Fe 
M La 

Pb 

- 

< 0.00060 
< 0.00050 

O.OO430 
<O.o0010 
<0.o0O10 
< 0.o0o80 
<0.00030 
< 0.00020 
<0.000050 
<0,070 
< 0.00060 
<0.050 
.e 0.000050 
<0.00030 

<0.0010 
< 0.000040 
0.0089 

0.01 6 
<0.00020 
< 0.050 

0.00024 

<0.00050 

<0.00020 

0.3 pm. 

- M Pr 

- M Rh - M Rb - M Ru 
- M Sm 
- M Sc 
- 0 Se - 0 Si 
E? AEl - 0 Na 
- M Sr 

- M To 

c M Re 

5 s  

< 0.000030 
c 0.000 1 0 
c 0.000 1 0 
c0.00010 
~0.00020 
<o.oO01o 
<0.0010 
CO.40 
<0.030 
0.00044 

< 0.090 
<0.000060 

€0.00070 

C0.0030 
4 0.000030 
<0.00010 
c0.00010 
< 0.000040 
<0.00050 
< 0.0050 

0.00056 
0.001 1 

< 0.000 1 0 
0.0040 
0.0041 

< 0.00060 

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

ANALYZED 
QA:KLnW.ODwtLW 

DENSITY OF SOLUTION (measured at 22Oc): 1.01 5 g/mL 

Quality Assurance Maneger 

(over) 

http://ivsaies43ivstandards.com
http://www.ivstandards.com
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QUALfTY STANDARD DOCUMENTATION 

1. IS0 9001 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austria (OaS), Belgium 
(Avlnter] , Brazil {FCAW, Canada (QMI), Hong Kong {HKQAA), Columbia IiCONTEC1, Czech 
Republic (CQS), Denmark {DSI, Finland (SFS), France (AFAQ), Germany (DQS), Greece 
(UOT), Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (ClSQ), Japan IJQAI, Korea (KSA- 
a), Netherlands (KEMA), Norway INCS), PolandlPCBCI, Portugal LAPCER), Singapore (PSB), Slovenia (SIQ), Spain {AENORI, 
Switzerland (SQSI 

2. 

4. 1 OCFR50 Appendix B 
5. 1 OCFRZ 1 

IS0 Guide 25 AZLA .Accredited (Certificate Number 0883-01 1 
3. MIL-STD-45662A 

Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf We - 

Expiration Date - 

The lennth of time that a worseriv stored and mckaned standard will remain within the 
soecified uncer ta im  Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

The date after which ti standard solution should not be used% A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year perbd may adversely affect the integrity of 
standard, 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through B 0.2 jJm filter and in-house procedure 

IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination issues in 
packaging materials. 

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

All balances are-checked daity 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 NlSTTraceebility numbers are 4283596 and 454678. The NlST test number is 822/260017-98, 

All analytica! balances are calibrated every 4 months by Gerhatt Scale Cow. of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set. These weights ere tested annually by a N E T  / NVIAP accredited calibration lab. 
The NET test number is 822/260017-8. 

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, 2173WP14452, 176240P14452, 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. 92664, 119016, 471047 and NIST test report Nos. 81 11258522, 81 1/2557078, and 
236090. 

CHNfCAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our 

products. 

TEL 1-800-!j6$-67gg FAX 1-732-901-1903 E-MAIL fVtech@ivstandards.com 

-2- 

mailto:fVtech@ivstandards.com
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I n o r g a n i c  v e n t u r e =  / iiv l a b s  

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

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

cer t i f i ca te  of a n a l y s i s  
I .O 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(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade io00 pg/mL Zinc in 1.4% (abs) t " 3  

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 3 pg/mL 

Certified Density: 1.01 1 glmL (measured at 22' C) 

n e  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: 

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 uncerbinhs. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
i :  Property of the result of a measurement or the value of a standard whereby It can be retated to staled references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertain~es," (IS0 VIM, 2nd 
ed., 1993, def in lb  6.10) 
! f This IV product is Traceable to NlST via direct comparison to NlST SRMs, The uncertalntles for each certMed value are . 
reported, taking into account the SRM uncertainty error and the measurement, weighlng and volume dilutlon errors. 

4.0 . 

4.1 Assay Method ##I 1002 1 6 pg/mt 
ICP Assay NlST SRM 3168a Lot Number: 001402 

EDTA NET SRM 928 Lot Number: 880710 

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


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally ushg inhouse procedure number 6-IMM-001. The weights 
used for testlng are annually compared to Gerhart Scale Corporation’s master weights and are tmeab!e to the National 
Institute d Stamlards and Technology (NIST). The NET Traceability numbers are 892476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytlcel balances are calibrated every 4 months by Gerhart Scale Gorp. of 
South Amboy. The balances are calibrated wlth a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST I WLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance witti the procedures outlined by ASTM E77-87 and N1ST 
Monograph I50 using NIST Test Nos, and SM Nos.: 769543,217368.’769543,2173681P14452,176240/P14452,176240. The 
in-house procedure Na. is 2-QC-001 .Thermometers which are not calbrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldentiflcation Nos. 92564, 119016,471047 and NlST test report Nos.  811&!58522,811/2557078, and 236090. 

GLASSWARE CALIBRATlON - lkhouse procedure 3-QC-002 is used to calbfate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

e 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN p9lmL 
Custom-Grade sdutions are tested for trace metallic impuritles by Axial ICP-OES and ICP-MS. The result from the most sensMve 
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 remove1 of particles down to 0.3 urn. 

Al c 0.00200 

- M Sb < 0.00203 

M As e 0.04066 

- M Ba c 0.04066 

I M Be 0.00203 

- M Bi 0.00163 

- 0 B 0.00015 

- M Cd 0.01220 

p ca 0.00022 

- M Ce < 0.02033 

- M Cs < 0.00122 

- 0 Cr 0.00100 

- M Co 0.01220 

.L 0 cu < o.Ooo5Q 

M Checked by ICP-MS 

- M oy 0.02440 

hJ Er < 0.02033 

- M Eu < 0.01220 

E Gd c 0.00407 

- M Oa 0.00407 

- M Ge < 0.02440 

- M Au 0.01220 

M Hf < 0.00813 

I M Ho < 0.00203 

M In < 0.04066 

-L M tr < 0.02033 

Q Fe 0.OoM)S 

- M La c 0.00203 

- M Pb < 0.01220 

- 

0 11 0.00001 

@ Lu < 0.00163 

Q Mg 0.09011 

M Mn < 0.01628 

- 

- 
Q tig 0.01000 

- M Mo < 0.00813 

@ Nd 0.60813 

- 0 Ni 0.00009 

- M Nb < 0.00203 

- n O s  

- M Pd < 0.02033 

- 0 P < 0.00300 

M Pt 0.00813 

0 K 0.00018 

- 
- 

6.0 INTFNDED USE 

0 - Checked by ICP-OES i - Spectral interference 

c M Pt .: 0.00122 

M Re 0.00407 

M Rh c 0.00407 

- M Rb < 0.00407 

- M Ku < 0.00813 

- M Sm 0.00407 

M sc c 0.04066 

M Se < 0.03253 

- 
c 

- 
- 
- 0 $i 0.00400 

Ag < 0.00813 

0 Na 0.00055 

- M Sr < 0.00203 

0 s < 0.02000 

M Ta < 0.02846 

- 

- 
- 

n - Not Checked For 

- M Te < 0.12198 

- M Tb 0,00122 

M TI 0.00407 

bJ Th < 0.00407 

- M Tm c 0.00163 

- M Sn c 0.02033 

- M Ti c 0.20331 

- 

- M w e 0.04066 - 

M U < 0.00813 0 
- M V < 0.00813 

M Yb 0,00407 

M Y 0.16264 

- 

% &  

M Zr c 0.02033 - 
8 - Solution Standard Ekment 

For the calibration of analytical instruments including but not limited to the fdlowlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, snd DCP 
For the Myldation of analytical methods 
Fw the preparation of SVarWng reference samples” 
For interference stud(es and the detemination of cwreCtion coefficients 
For detectcotl limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS JNFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding thii CRM. 

HOMOGENErrV - This solution was mixed accordlng to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.1 IS0  9001:2000 Quality Management System Reglsbatton - QMI CertMflCate Number 010105 
Recognized by: 
Registrar Accredltatlon Board (ANSI-CIAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaedltacion, a.c.(EMA) 
Members of IQ Net International Certlfication Network: 
Argentina (IRAM), Australia (QAS), Austrla (mS), Belglum (Amber), Brazil (FCAV), Canada (QMI), H o n g  Kong (HKQAA), 
Columbia (ICOMEC}, Czeh Republic (COS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISO). Japan (JQA), Korea (KSA-QA), Netherlands (KEM), N m y  (NCS), 
Poland PCBC , Portu el (APCER), Singapore (PSB), Slovenia (SIQ), Spain ($NOR), Sw!tzertand (SQS) 

- Chemical Testlng - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requlrements for the Competence of Referen- Material Froducera" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubk 
(NAO), Denmark (DANAK), Finland (FINAS), France {COFRAC), Germany (OAR), Hung Kong (HKAS, Mand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Karea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-S1NGIAS), Spain (ENAC), Sweden (SWEDAC), Swiheriand (SAS), Unlted Kingdom (UKAS) 
and Unlted States (WLAP) (ICE30 ES) 

10.4 1OCFRSO Appendix El Nuclear Regulatory Commission - Domestic Ucensing of Production and Utlllzation Facltities 

10.5 10CFR.21 - Nuclear Regulatory Commlsslon - Repwting Defects and Non-Cornpliance 

50.2 !%ME& d 702k - id "General Requlrements f o r  the Competence of Testing and Calibration" 

10.6 MILSTD4662A (Obsolete10bsenfed) 
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11 -0 DATE OF CERTIFICATION AND PERlOD OF VALIDITY 

1 I .l N Shelf Life - The period of time during whlch the concentration of the anal*@) In a properly packaged, unopened, and 
unused standard smed under environmentally controlled and mmfiared conditions will remain within the spedfied uncertainty 
range. Shetf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemlcal Instability. 
Transpiration studies (P-SW1020) of chemlcally-stable soiutims performed at Inorganic Ventures I IV tabs indicate a CRM 
shelf-life of four years fw solutlons packaged h 500-mL Iow denslty polyethylene bottles. When stored under spedal conditions 
that mlnimlze transpiration and Instability, the shelf llfe can be extended past this limit. 

f 1.2 Expiration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM increases tmnspiratron 
losses and the chance of contamination which affect the lntegrlty of the CRM and limit its useful Me. 
Inorganic Ventures I tV labs concurs with state and federal regulatory agencies' recommetldations that solutlon standards be 
assigned a one-year expiration date. 

Certification bate: May 02,2003 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertMcate Prepared By: JoAnn Struthers, QA Administrative Asdstant 

Certifying Officer: Paul Gaines, Chemist, Senlor Technical Director 



1.0 

a 

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

phone: 800-669-6799 * 732-961-1900 fax: 732-901-1903 
e-mall: ivsales@ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
Inorganic Ventures 1 N Labs is an S O  Gulde 34-2000 Certified Reference Material (CRM) Manufachirer: 
C-6 -3.02. n7e certficate is designed and the certified value@) and uncertaintyfles) are 
determined in accordance with IS0 Guide 31-2000 (Reference MafeWs - Contents of certificates and label@), 
Is0 GuMe 34-2000 "Qualrty System Guidelines fur the Muctim of Reference M&tWs, " and IS0 Guide 35-1989 
"Certification of Reference Materials - General and Statisical Principles, " 

DESCRIPTION OF CRM Custom-Grade 10000 pglml Magnesium In 1.4% (abs) HNOs 

Catalog Number: CGMGlO11 and CGMGl0-5 

Starting Material: Mg metal 
lot Number: T-MG03006 

- 
Starting Material Purity (%): 99.9968 INDRGANIC LABS/RADCHEM LABS%.30+& 

Starting Material Lot No RML91191 DATE EXF)IRED: I Q ~ ~ j ~ ~ ~ - - - ~ S @ ~  
DATE RECE I VED: - - - Q z f i a - - -  

Matrix: 1.4% (abs) HN03 DATE OPENED : ,s18La_\.L9_22 __--____ 
1: NOFZU : ,~Qy,,,,,, _33aslp,\,,,,, 

CERTiFlED VALUES AND UNCERTAINTIES 

Certified Concentration: 9921 f 20 pg/mL 

Certified Density: 

The Certified Vaiue is the instrument analysis vatus. The follawkrg equations are used In the calculation of the wtified value and 
the uncertainly 
C e r t i l i d  Value (E) = & 

1.050 g/mL (measured at 22' C) 

n 

@'= 
Uncedaidy (5) = 2KL,fl'" ion d all signiriant estinated m s  

(Most 6 m n  am ths wrusfrominstrWd measur- 
weigljr~ dMlor'd0 vohm, md tha fixed m r a  repwted m t he 

cert~llcate of malysis.) 

TRACEABiLlTY TO NET A 

Mltiond or international standards, t 
ed., 1993, definltion 6.10) 

reported, taking into account the SRM unwhinty error and the measurement, weighing and volume dilution erron. 

YProperty of the result of a measurem o stated references, usually 

This IV product is Traceable to NIST via direct comparison to N1ST SRW. The uncertainties for each certlfled makrs are 

4.1 Assay Method #l 9998 f 20 pg/mL 

9921 f 20 pg/rnl 
EDTA NET SRM 928 Lot Number: 88071 0 

Assay Method #2 

ICP Assay NIST SRM 3131a Lot Number: 991 107 

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


0 !!. 0 3 4 2 
4.2 W C E  CALlBRATlON All balances are checked daily using In-house procedure number 6.IMlW-001. The weights 

used for testing are annualty compared to Gerhart Scale Corporation's master weighb and are traceable to the N M  
InstlMe of Standards and Technakgy (NIST). The NlST Traceability numbers are 692476 - CIaSo 1 and 692476A - Class 2 
The MIST test number I$ 822/26OO1748. AH anaiytical baJance6 are dbrated every 4 months by Gehart Scale Cop. of 
South Amboy. The balances are cellbrated wtth a class 1 and/or class 2 analytical weight set, These weights are tested 
annually by a NlSf I NVLAP accredited calibration lab. The NlST test number k 82212goo17-98. 

THERMOMETER CALtBRAnON - The thermometers used in the determination of the final densities are callbrcddd w standard 
thermometer No. 903-2680 which was certified in accordance with t f ~  procedures outlined by ASTM €7747 and NlST 
Monograph 150 udng NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P34452,17624W14452,176240. The 
In-house procedure No. is 2-QCM)l . T h e m t a r s  which are no? calibrated vs standard thermclmeter No. 903-2680 are 
traceable to NlST Identification Nos. 92564, I 19016,471 047 and NlST test repolt Nos. 81 lR58522,813/2S57078, and 236090. 

0 
4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pg/mL 
CtlslomGrade sdutins are tested for trace metallic hpurftles by Axfal ICP-OES and ICP-MS. The result from the most mrl t fve 
method for each element, is reported bdow. Sdutlons tested by ICP-MS were analyzed in an ULPA-Fiitered Ckan Room. An 
ULPA-Filter k 99.9985% efficient for the removal of particles down to 0.3 pm. 

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

5.0 

Q 0.00797 

b! tu 0.00164 

SMS 

M Mn 0.01637 

Q Hg 0.00900 

M * 0.00818 

M Nd 0.00818 

Q Ni o.01404 

ed Nb 0.00205 

0 -  

M Pd * 0.02046 

Q p < 0.01600 

M Pt < 0.00818 

Q cu 0.00672 Pb 0.03236 Q K 0.05000 M f a  e 0.02864 M Zr < o.Mo46 

M - Checked by kP-MS 0 - Checked by ICP-OES I - Spedral Interference n - Nd Checked For I - 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 wlldatlon of endytlcal methods 
For the prepamtion of *working reference samples" 
For interference studies and tbe determination of correction coefficknts 
For detection llrnit and linearity studies 
Fur additional intended uses, contact IV Technicel Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safiey Oata sheet for information regarding this CRM. 

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

10.1 IS0 9001:2000 Quality Management System Registration - QMl Cettlncate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Councll of Canada (SCC) 
Dutch Council for Accredrtath (RVA) 
EntMad Mexicana de Acreditaclon, a.c,(EMA) 
M e w s  of IQ Net International Certlflcation Network: 
Argentina (IWM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), H q  Kmg (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), lsrad (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Porlu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swjtzerland (SQS) 

- Chemical Testing - Accredited A2LA Cenlficatt Number 883.01 
10.2 lSOnE& 17025 - 1998"General kequirwnentr for the Competence of Testing and Calibration 

10.3 ISOllEC Gufde 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" 
-Referenee Materlals Productlan - AccrdRed A2LA Certlficate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australla {NATA), Austrla (BmhA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Repubtic 
(NAO}, Denmark (DANAK), Finland (f INAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland {NAB}, Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOlAS), The Nethertands (RvA), New Zealand (IANZ), Nomrsy(NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10,4 1OCFRbO Appendix 8 - Nuclear Regulatory Commissfon - Domestlc Licensing of Productlon and Wlllzatfon Facilitles 

10.6 1UCFR21 -Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

10.8 MllSTD45862A (ObsoleteIObserved) 
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f1.0 DATE OF CERTlFICATtON AND PERIOD OF VALIDITY 

11,l IV Shelf M e  - The period of time d u m  which the concentretlon of the analyte(s) in a properly packaged, unapened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life Is limlted prlmadly by lranspkation (lost of water from the sdution) and Infrequently, by chemkal kuetebility. 
Transpketion studies (PSWI 020) of chemically-stable rokrtlons petfonned at Inorganic VmaKerr 1 IV Labe IndWe 8 CRM 
shen-life of four years for tdutlons packaged in 500mL low denslty polyethylene bottles. When stwed under apdal conditkns 
tha! minlmize transQiratlon and Wbility, the 

11.2 Expiration Date - The date after wtrich a CRM should not be used. Routlnc laboratory use of a CRM k r o m  hmpiratbn 
losses and the chance of contamlnath WMCh affect the integrity of the CRM and limit Rs useful life. 
Inorganic Ventures / 1V Labs concur8 Wh state and federal regulatory agencies' recommendations that solutbn standards be 
assigned a owyear expiration date. 

Ne can be extended pad thb limit. 

Certification Date: August 28,2002 
. .  . , .. 

12.0 NAMES AND SIGNATU 

Cettificate Pmpared By: ', 

Certificate Approved By:'. . ... 
.. .: . 
. .... 

Certifying OfIicer: " '.. 

. .  . .  . .  



i n o r g a n i c  v e n t u r e s  1 i v  Dabs 
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-069-6799 732-9M-1900 fax: 732-901-1903 
e-mail: ivsalesgBivstandards. corn website: w w .  ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, (abs) 
Catalog Number: CGAGl-1, CGAGl-2 and CGAGl -5 

Lot Number: T-AGO2015 

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

CERTIFtED CONCENTRATION: 1001 =t 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: 

Uncertainty ( *) 

(E) = mean x, = individual results n = number of measurements ZS, = The summation of all significant 
estimated errors. 

Classical Wet A‘eaay: 1004 f 3 pglmL 
Method: Volhard Titration vs NIST SRM 999a Potassium Chloride 

Instnunont Analysis: 1001 f 2 @mL 
Method: Inductively Coupled Plasma Spectroscopy (Ice) vs NIST SRM 31 61. 

The independent samples t-test was used to determine If there is agreement between the above assay methods at the 96% confMance 
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 Fg/mt: 
Custm-Grade sdW0n.s tested for trace metalk impurities by ICP-MS were analyred in an ULPA-Ftltered Clean Room. 
An ULPA-FiSter is 99,9985% efident for #re removal of particles down lo 0.3 pm . 

<0.o0O10 
<O.ooOo60 
< 0.0050 
<0.0010 
<O.OoOM) 
<0.000040 
<0.0020 
<0.0020 
<0.oO0050 
< O . ~ O  
< O . ~ O  
< 0.0020 
<O.O0030 
CO.00060  

< 0.00060 
<0.00060 
<0.00030 
co.o0O1o 
<o .mto  
<0.00060 
<0.012 
<0.00020 
< 0.o0o060 
< 0.020 
< 0.00060 
< O,OOo70 
< o.ooO01o 
<O.O0030 

<O.ooOo30 
<0.000040 
<0.000040 
<O.o003Q 

0.00090 
< 0.00020 
<0.00020 
< 0.0070 
< O.oO0060 

< 0.00050 
< 0.030 
< 0.40020 
<0.0060 

< o.oooo3o 
<O.o0010 
<0.00010 
<O.o0010 
< 0.00020 
<0.00010 
~O.OQ10 
e0.038 
< 0.0030 

< 0.090 
c O.ooOO50 
< 0.020 
C 0.00070 

Q Ta <0.030 
M Tb <0.woO30 
M Ti <O.OOO1O - M Th cO.oOO10 - M Tm <0.000040 

sn <o.ooo5o - o n ~o.00070 
M W <0.0010 

u co.oO0zo 
M V <0.00020 
M Yb <O.OM)lD - 
g Y co.oO40 
Q zn <0.0010 - M Zr cO,OOO5O 

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 ot ZZW: 1.024 g/mL 
OA:KL I~.WI~OIDI 

Quality Assurance Manager Expires: 

http://ivstandards.com


QUALITY STANDARU DOC U U T A T I W  

1 .IS0 9001 :ZOO0 QMI Registered Qualm System (Certificate Number 01 01 0 5 )  
Members of W Net : Argentina (IRAM), Austrdia (QAS), Austria ChS} ,  blglum 
{Avinter) , Brazil /FCAV), Canada [OM!), Hong Kong ( H K W ) ,  CoiumMa (ICONTEC), Czech Republic 
(CQS), Denmark {DS), Finlemd (SFS), Frenos IAFAO), Germany {DQS), Greece (€LOT), Hungary (MSZT], 
Ireland (NSAI), Israel (Sll), Italy (CISQ), Jepen [JQA), Korea (KSA-QA), Netherfends (KEMAI, Norway {NCS). Polend{PCBC), Portugal (APCER), 
Sirpure (PSB), Slovenia ISIQ), Spein MENOR), Swittedand ISQS) 

2.1SOIIEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited APLA Certificate 883.02 
3.ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" 9 Chemical Tasting - 
Accredited ASLA Certificate 883.01 

5.1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
0.1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our Quality 
Standard certifications. 

4.MlL-STO-46662A 

TION DOCUMENTATION 

Shetf Life -ne lenath of time that 8 oromdv stored and o ackaned standard will remein within the smcifisd uncertamtv, Shdf 
life is affected by chemical stability and transpiration issues. inorganic Ventures' Standard Solutions are chemically stable 
indefinitely. Transpiration loss is linear with time and limits the time a standard can be used with confidence. The smaller ?he 
bottle the Mgher the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 mL bottle is 4 
years and the shelf life of our 126 mL bottle is 21 months. 

Expiration Date - B e  data efter which a standard solution should not be used, A one year expiration date is recommended by 
most state and federal regulatory agencies. TranspOratlon issues and repeated use of solutions over a one year period may 
adversely effect the integrity of  tfie standard. 

PACKAGING DOCUJ!&NTATlOr\l 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pn filter and in-house procedure fv- 
PACK-001 is used t o  clean all bottles. Contact us for technical information relating to contamination issues in packaging 
materials, 

GLASSWARE CALIBRATION 
In-house procedure 3 - 0 2  is used to  calibrate all Class A Gfassware used in the manufacture and quality control of 
Custom Grade Standards. 

e 
BALANCE C&,$BRATIO N 
All balances are checked daily using inhouse procedure number 6-lMM-001. The weights used for testing are annually 
compared to Gerfiert Scale Corporation's master weights and are traceable t o  the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283598 and 454678, The NlST test number is 822/260017-98. 

Afl analytical balances are calibrated every 4 months by Gerhert Scale Cow. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST / NVLAP accredited calibration lab. The 
NlST test number is 822/260017-8. 

( THER 
The thermometers used in the determination of the final densities are calibrated vs stsndsrd thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E7747 and NlST Monograph 150 using NlST Test 
Nos. and Std Nos.: 769543,217388/789S43,217368/P~4452,176240/P14452, 178240. The in-house procedure No. is 
2-OC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to NET 
Identificatlon Nos, 92664, 119016,471047 and NlST test report Nos. 81 1/268522, 81 1/2557078, and 236090. 

TECHN1CAL. SUPPORT 
All customers are encouraged to contact UB for technical support for the propet use of our products. 

T U  1-800-569W99 INT'L 1-732-901-1 900 FAX 1-732-901-1 903 E-MAIL IVtec h@ivst andards .corn 

-2- 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-7900 fax: 732-9Ol-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
I .O Inorganic Ventures / IV Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value@) and uncertaintyfies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custorn-Grade 1000 pg/mL Arsenic in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: POLYCRYSTALINE LUMP 
Starting Material Purity (%): 99.998994 
Starting Material Lot No 

CGAS1-1, CGASl-2, and CGAS1-5 
Lot Number: W-AS02022 

231 15 
Matrix: 

Certified Denslty: 1.012 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 
calcutatlon of the certified value and the unce-lnty: 
certified Value #I = Ql= mean 

n=rurberdmammtS 
I S  = The anmsltion d all &nifiisvt astimed errors 
Nost cwmrmar~theerrusfrominstrwrer4at me- 
weighing, dbtlon to vok#re, bnd the fixed QIQ repated on t he 
NIST SM certificate d anaWs.) 

n XI=  inc&idualresl%s 

0-v Uncertainty (t) === 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D "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, definitjon 6,lO) 
0 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each cedfied value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #l 1014 f 3 VglmL (Avg 2 runs) 

ICP Assay NIST SRM 3103a Lot Number. 891003 

Gravimetdc NIST SRM Lot Number: See Sec. 4.2 
Assay Anmod 1008 VglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 6-lMM-001. The welghts 
used for testing are annually compared to Gerhart Scale Corporation’s master weigbts and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceabiljty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number b 822/260017-98. Ail analytical balances are calfbrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated wlth a daw 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVIAP accredited calibration lab. The NlST test number Is 8221260017-98. 

THERMOMETER CALIBRATiON - The thermometers used In the detennlnatim of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the pmoedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. Is 2-QC901.Themeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NiST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC 1MPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impuritles by Axml 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 partides down to 0.3 pm. 

- 0 AI 0.00038 

- 0 Sb < 0.01OOO 

g A s  

- M Ba 0.02660 

- M Be < 0.00133 

y Bi c 0.00106 

- 0 B 0.01200 

- M Cd c 0.00798 

0 Ca 0.00789 

M Ce < 0.01330 

.L 

- 
M CS e 0 . W  - 
- M Cr < 0.01330 

- M Co < 0.00798 

M Cu e 0.01596 - 
M - Chedced by ICP-MS 

M Dy < 0.01596 

M Er < 0.01330 

M Eu c 0.00798 

M Gd < 0.00266 

M Ga < 0.00266 

M Ge < 0.01596 

M Au 0.00798 

M Hf 0.00532 

M I40 < 0.00133 

M In 0.02660 

M Ir 0.01330 

0 Fe < 0.00110 

- 
- 
- 
- 
- 
e 

- 

- 
- 
- 
- 
- M La < 0.00133 

M Pb C 0.00798 - 

- 0 u 0.00009 

- M Lu e 0.00106 

Q Mg O.oooO9 

- 0 Mn < 0.00003 

0 Hg < 0.01200 - 
M Mo 0.00532 

- M Nd < 0.00532 

M Ni < 0.02128 

- 0 Nb 0.00200 

- 

c 

- n o 3  

M Pd < 0.01330 

0 P < 0.00260 

- M Pt 0.00532 

- 
- 
g K 0.00132 

0 - Checked by ICP-OES I - Spectral Interference 

M Pr < 0.00080 

0 Re < 0.01OOO 

- M Rh 0.00266 

M Rb 0.00266 

M Ru c 0.00532 

- M Sm 0.00266 

M Sc < 0.02660 

M Se < 0.02128 

0 Si 0.00415 

- 
- 

- 
- 

..- 

I 

- 
3 Ag < 0.00532 

- 0 Na 0.00159 

M Sr < 0.00133 

0 s < 0.02500 

- M Ta 0.01862 

n - Not Checked For 

- 
- 

6.0 INTENDED USE 
For the calibration of snalytfcal lnshmnts induding but not limited to the fdlow(ng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of ‘working reference samples” 
For interference shldles and the determination of comction coeffidents 
For detectkm limlt and linearity studies 
For addittonal intended uses, contact tV Technical Staff 

- M Te < 0.07978 

- M Tb < 0.00080 

5 n 0.00266 

- M Th 0.00266 

- M Tm 0.00106 

g Sn O.ooo49 

- M T4 < 0.13297 

An W * 0.02660 

M Yb 0.00266 

- M Y < 0.10638 

0 Zn 0.00057 

M Zr < 0.01330 

- 

- 
L 

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

e 

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

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

10.4 IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 

Standards Cwndl of Canada (SCC) 
Dutch Cwndl fw Accreditation (RVA) 
Entidad Mexicana de Acredltadon. a.c.(EMA) 

Registrar Ameditation Board (ANSI-RAB) 

Members of IQ Net International Certffication Network: 
Argentina (IRAM), Australa (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Wong Kong (HKQAA), 
Colurnbla (ICONTEC), Czech Republic (CQS), Denmark OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZr), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC , Portugal (APCER Singapore (PSB), Siovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredlted A2U Certificate Number 883.01 
10.2 ISOIIEA 17025 - 1999 "General kegulrefnents for the Competence of Testing and Calibration" 

10.3 ISOfiEC Guide 34 - 2000 "General Requlremenb for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Cefttficate Number 883.02 
A2LA Mutual Recognkion Agreement PWwm: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese T a w  (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Gennany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANf), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unlted Kir?gdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFRW Appendix 6 - Nuclear Regulatory Commlmlon 
Domestic Licensing of Production and Uttlizatlon Facilttles a 

t0.5 lOCFR21 - NucIear Regulatory Cornmisslon - Reporting Defects and Non-Compliance 

10.6 MlL-STD45662A (Obtolete10bserved) 



010350 3 I .O DATE OF CERTIFlCATION AND PERIOD OF VALlDtTy 

11.1 1v Shelf LHe - The period of time during which the concentration of the analyte(s) in a propedy packaged, unopened, and 
unused standard stored under envlronmentally controlled and monitored conditions will remaln within the specified uncertainty 
range. Shelf life is limited pdmarity by transpiration (loss of water from the sdutlon) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of fwr years for solutions packaged In 500-mL low density polyethylene bottles. When stored under s w a t  conditions 
that minimize transpiration end instabiflty, the shelf life a n  be extended past this Ilmit. 

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

Certification Date: May 01' 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlflcate Prepared By: 

certrfkate &Proved 

J o h n  Struthers, QA Administrative Assistant 

ILdd-A-J- L- Katalin Le, QC Supervisor 

CeWlng Officer: Paul Gaines, Chemist, Senlor Technical Dlrector 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewoad, n) 08761 us8 

e-mail: lvsales@~standards.com we bsite: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-9M-1903 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I fV 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 I S 0  Guide 35-1 989 'Certification of Reference Materials - General and Statisicat Pflnciples." 

M 5 Z U  
Z R ? ? C c  21117z 
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W -  o m r  
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DESCRIPTION OF CRM 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (Oh): 99,999974 
Starting Materlal Lot No 
Matrix: 

Custom-Grade 1000 pglmL Lead In 0.35% (abs) HNOj 2.0 

E$;:; 
CGPBl-I, CGPBI-2, and CGPBI-5 iUUIrl< 

Pb( NO3)2 : i  cn 
W-PB02114 J 1 

221 50 
0.35% (abs) HN03 

3.0 CERTlFlEO VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

7006 f 2 pg/mL 

1.002 g/mL (measured at 22" C )  

i l l !  91 
The Certified Value Is the wet assay value. The following equations are used in the calculations of the certified value and be 
uncertainty: 

Certified Value 0 = (rp= rnean 

n = n t n t m  of measuremis 
88 = 7x3 sumnatbn d all signlfiiant estirrsded errors 
(Most c m n  are the errusfrom instrurre@al me-nt, 
weighing, dilution to vokrm, md the fixed errlx rsported on the 
NIST swvl certificate of ma&&.) 

n xi = ind"fciual resuits 

Uncertainty (3 = 21W5iN1'z 

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 wlthln the stated uncertainties. This agreemen! is a 
confirmation of the eccuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
natlonal or international standards, through an unbroken chain of comparisons all havlng stated uncertalntles.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty errw and the measurement, weighing and vdume dflutlon errom. 

4.1 Assay Method #I 1005 f 2 pglmt 
ICP Assay NlST SRM 3128 Lot Number: 991504 

1006 f 2 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

4.0 

Assay Method #2 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All bafences are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable b the National 
Institub of Standards and Technology (NET). The N1ST Traceability numbers are 692476 - Class 1 end 692478A - Class 2. 
The NIST test number is 8221260017-96. All analytical balances are caiibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weighk are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. a 
THERMOMETER CALIBRATION - The thermometers used In the determlnatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and SM Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is Z-QC-00I.Thermometers which are not callbratsd vs standard thermometer No. 903-2680 are 
traceable to NIS7 Identlfication Nos. 92564,l1~016,471047 and NfST test repod Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALtBRAT1ON - In-house procedure 3-QC-002 is used to catibrate all Class A Glassware used in the 
manufacture and quality controt d Custom Grade Standards. 

5.0 TRACE METALLIC iMPUR1TIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade sdutions are tested for trace metallic Impurltles by Axlat ICP-OES and tCP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn- 

- 0 AI < 0.00270 

- M Sb < 0.00099 

- M As < 0.01989 

- M 8a c 0.01989 

- M Be < 0.00099 

- 0 81 0.02000 

Q B < 0.04000 

- M Cd < 0.00597 

- 0 ca 0.00009 

- M Ce < 0.00994 

- M Cs c 0.00060 

- M Cr 0.00994 

- M Co < 0.00597 

- M Cu 0.01193 

M - C k k d  by ICP-MS 

E Dy 0.01193 

M Er < 0.00994 

- M Eu < 0.00597 

M Gd 0.00199 

- M Ga < 0.00199 

M Ge < 0.01193 

- M Au < 0.00597 

M Itf < 0.00398 

- M Ho < 0.00099 

M In < 0.01989 

M Ir c 0.00994 

0 Fe 0.00011 

- M La < 0,00099 

2 Pb 

- 

- 

- 

c 

c 

- 
c 

- 0 Li c 0.00002 

- M Lu c 0,00080 

Q Mg O.OOOO8 

- M Mn < 0.00795 

- 0 HQ < 0.01500 

- M Mo < 0.00398 

- M Nd < 0.00398 

bJ Ni c: 0.01591 

- M Nb < O.OOO99 

os 
E Pd 0.00994 

- 0 P c 0.00500 

M Pt < 0.00398 

- 0 K c 0.00780 

0 - Checked by ICP-OES I - Spectral lnterference 

M Pr 0.00080 

- M Re < 0.00199 

- 0 Rh 4 0.00900 

- M Rb < 0.00199 

I M Ru < 0.00398 

- An Sm 0.#109 

M Sc 0.01989 

@ Se 0.01591 

0 si < 0.00340 

M Ag e 0.00398 

- 0 Na e 0.00600 

M Sr < 0,00099 

c 

u.0 

- 
- 0 s < 0.10000 

M Ta e 0.01392 

n - Not Checked For 
c 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the fd ldng:  
ICP-MS, tCP-OES, FAAS, GFAA, XRF, and DCP 
For the valfdatbn of analytical methods 
For the prepamtion of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection llmlt and linearity studies 
For addttional intended uses, contact IV Technical Staff 

- M Te 0.05%5 

I M Tb < o.oOo60 

- o n o.ooi30 

M Th 0.00199 

- M Tm 0.00080 

- M Sn 0.00994 

M Ti 0.09942 

- 

- 
- M W < 0.01989 

- M U < 0,00398 0 
- M V < 0.00398 

M Yb < 0,00199 

- M Y < 0.07954 

- 
- M Zn < 0.03977 

- M Zr e 0.00994 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staragt: 8 ))andCng - Keeptimy sealedwn not in use. Stm end use d 20 f 4-4. Do not pipd itWn cwfsiner. Do rsd 
return pations mmved for pipettingto cortainer. 
Mmic Wgw Vdencq Coordnaiar Nunber; chsnical Form in Solutkn - 207.2, +2; 6 Pb(HP)r" 
Chem'cpJ c#npetibisty. Soluble in HCI, HF and WO,. Avoid MSQ. Stablewith most metals md inaganic enbm M n g  
lnsollble catbode, borate, gutfate, sulfte, sdfide, phasphate, omMe,chromte, tmndta, ioMe, and cpnide in neutral erqueous 
m e d i a  
StabiMy - 2-1 # ppb lewis &&le for modhs in I % HNC4 I LOPE ccntaii. -I -10 ,0Qo ppm solutions ckdcafiy stable br years in 
26% HNOI I 1DPE mrctdner. 
PbConlanin$Smnfes~~r$imand Solutim)-Meta! (8estdievedh 1:1 H a  /HNOo Oxldes The ma dmrt Pb 
oAc4e.s we sol le in N 0 the empticn of PbOJ Wd? IS sokble w HCI ar HF); Ores and dbys @A attackgusng 1:l 
H a  I HNOI 1 Organic Matrices (Dry ash md c4kucdw in d[Mc HQ.). 
Mmic S p e c t ~ - ~ ~ ~ ~ p i c  htixmditm (ICPSES D.Ls aregim as racflella~M uia#): 
T t X W I u e R ~  otder ~ Q Q  ~ _ l l t & r l i n e d i n d i c a t e s  severeatdcms.) 
iCPIoES 168221Snm 0 . 0 3 / 0 . 1 3 0 3 ~ L  -l 1m co 
ICP-OES 220.353 W 0.04 1 0.006 u@bt 1 Ion Bi,Nb 
ICP-OES n 7 . 0 0 0 ~ 1  0.09 I 0.m ugknt I &om W, Ir, Hf, Sb, Th 
ICP-MS 208 5 Ppt nle, M' 'W'O, u ~ , s ' s o  

8.0 

9.0 

10.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for Information regarding vlls CRM. 

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

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Regtstratjon 0 QMI Certificate Number 010105 
Recognlzed by: 
Reglstrat Accredltatlon 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 (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portug!l (APCER), Singapoe (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.02 

10.3 lSOIlEC Gufde 34 - 2000 "General Requfrements for the Competence of Reference Material Producers" 
- Reference Materlals Production - Accredlted AZLA Certificate Number 883.02 
A 2 M  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (EmwA), Belgium (BELTEST) (BKO-OB€), 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), Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swlkerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (ICBO ES) 

- Domestic Licensing of Production end Utilization Facllitles 

10.2 ISOAEC 17025 - 'I999 General Requirements for the Competence of Testing and Ce!lbratlon" 

10.4 1OCFR50 Appendlx 8 - Nuclear Regulatory Commlsslon 

10.5 lOCFR21 Nuclear Regulatory Commlssion - Reporting Defects and Non-Campliance 

10.6 MlL-STD45662A (ObaoletelObserved) 



11 .O DATE OF CERTIFiCATfON AND PERIOD OF VALIDITY 010354. 

11.1 IV Shelf Life - The period of time during which the concentration of the analyb(s) in a propgrly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain wlthln the specified wertalnty 
range. Shelf life is limited priman‘iy by transpiration (loss of water from the dudon) and Infrequently, by chtmid i nstablilty. 
Transpiration studies (P-SPOlO20) of chemicaity-stable solutions perfwmed at lnwganic Ventures 1 N Labs Indica te a CRM 
Shelf-ltfe of four years for solutions packaged in 500-ml low density polyethylene bottles. When stored under speGiai conditions 
that minimize transpiration and instabllty, the shelf life can be extended past this limit. 

11.2 Expiratfon Date. The date after which a CRM should not be used, Routlne laboratory use of a CRM inceases bansplration 
losses and the chance of contamination whid.1 affect the integrity of the CRM and Ilmit Its useful f?. 
inorganic Ventures / IV Labs concurs with state and federal regulatory agendes’ recommendations that solulhn Standards be 
asslgned a one-year expiration date. 

Certification Date: January 23,2003 - 
. 1&2004 - 

Expiration Date: 

12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 

Certlncate Prepared By: JoAnn Struthers, QA Admlnfstratlve Assistant 

Certifying Offker: Pau t Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehlgh 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 

(c e r 2 i f i a f e 0 f a a i y-s- i s- 
1 .o 

2.0 

3.0 

4.0 

inorganic Ventures I IV Labs is an !SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglml Antlmony in 0.7% ( a h )  HNOs 13% Tartaric Acid 

Catalog Number: 
Lot Number: W-SBO2078 
Starting Material: Sb shot 
Starting Material Purity (%): 99.989188 
Starting Material Lot No ~ 1 7 ~ 4  
Matrix: 

CGSBI-I, CGSBI-2 and CGSB1-5 

0.7% (abs) kiNO3 13% Tartaric Acid 

C ERTl RED VALUES AND UN C ERTAl Nfl ES 

CertMed Concentration: 

Certified Density: 

1005 f 2 vg/mL 

1.019 g/mL (measured at 22" C) 

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

C W v i e d V a l u s ~ = ~  o= mean 

Uncertainty ($I ==E OS=rt . \esurrmtkndal l~#l tarrateden#s  

n XI= il@/ldUal results 
n =  nurberarmasurerrents 

(Most comnwrarethe ararsfrominsZrwrental m a a s w m  
weighing, dilutlontovokrre, mdthefmederrareportedmthe 
NlST certlfkate of ma)jsfs.) 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D 'Property of the result of a measurement or the value of a standard whereby It can be related to stated refsrences, usually 
national or international standards, through an unbroken chain of comperkons ell having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This W product is Traceable to NlST via dired comparison to NlST SRMs. The uncertainties for  each cer tM value are 
reported, taking into account the SRM uncertainty emc and the measurement, weighing end volume dUutbn errors. 

4.1 Assay Method #I 1006 f 2 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3102a Lot Number: 990707 

Gravimetric NlST SRM tot Number: See Ssc. 4.2 
Assay Method #2 1000 pglmt 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The wights 

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances am calibrated wry 4 months by Gemart Scale Corp. of 
South Amboy, The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tasted 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 0 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifii in accordance Wrth the procedures outlined by ASTM En-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 - 0 0 1  .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 quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN w/mL 
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. Solutlons tested by ICP-AnS wem analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. ’ 

M DY 0.00597 

M Er < 0.00497 

M Eu < 0.00298 

M Gd < 0.00099 

M Ga < o.Oo099 

M < 0.00597 

M Au 0.00298 

M Hf < 0.0oiw 

M Ho o.ooO50 

M In < 0.00994 

!k! tr < 0.00497 

Q Fe 0.01306 

B La 0.00120 

M Pb’ 0.00060 

6.0 INTENDED USE 

0 - C h e e d  by ICP-OES i - S~8Ctfal interference 
M a < 0.00497 
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 analyticat methods 
For the preparation of Working reference samples‘ 
For interference dudles and the determination of correction COeffiCientS 
For detection limit and linearity studies 
For additional intended uses, contact iv Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 

10.2 

0.3 

10.4 

10.8 

10.6 

IS0 9001:2000 Quality Management System Reglrtration - QMI Certiflcats Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexican8 de Acredftadon, a.c.(EMA) 
Members of tQ Net International Certification Netwoa: 
Argentina (IRAM), Australia (QAS), Austria (OW), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmatk (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Itsly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOIIEL 17025 - 1998"Genaral kqulremsnts for the Competence of T d n g  and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Matertal Producenr" 
- Reference Materials Production - Accredited MIA CeMcate Number 883.02 
A2tA Mutual Recognition Agreement Partners: 
Australta (NATA), AusMa (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) (JNtA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swittefland (SAS), United Kingdom (UKAS) 
and United States (W) (ICBO ES) 

lOCFR60 Appendix 8 - Nuclear Regulatory Cornmlsdon - Domestlc Licensing of Production and Utilization Facilities 

10CFR21- Nuclear Regulatory Commlsslon - Reporting Defects and Non-Complfance 

MILSTWS662A (ObsokWObswed) 
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11 .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 8 property packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condbns will remain within the specifled uncertalnty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical Instabiri. 
Transpiration studies (P-SWlOZO) of chemically-stable solutions performed at Inorganic Ventures / IV tabs indicate a CRM 
shelf-life of four years for solutions packaged in 5oo-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shelf liie can be extended past this lknk 

f 1.2 Expiration Dab - The date der which 8 CRM should not be used. Routine laboratory use Of a CRM increases transpiration 
losses and the chance of contamination which affect the htegdty of the CRM and limit its useful Ik. 
Inorganic Ventures / 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 

Certlffcate Prepared By: JoAnn Struthers, QA Adrnfnktrative Assistant 

-ftifyrng officer, Paul Galnes, Chemist, Senior Technical Director 
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1.0 

I 
A 

e 

i n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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

certificate of a n a l y s i s  
Inorganic Ventures 1 Rt W s  is an IS0 Quide 34.2000 Certified Reference Material (CRM) Manufacturer: 
Certificate t883-02, The certificate is dean& and the certified vaiue(s) and uncertainty(ks) are 
determined in accordance with IS0 Guide 31~2000 (Reference Materials - Contents of certificates and labe@), 
IS0 Gulde 34-2000 “Qualily w e m  Guidelrj.res for the fh&ctim of Referencu3 Mat-, ” and 60 G W  35-1989 
“Certificafion of Reference Materials - Genera( and Statisical Principles. ” 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Selenium in 1.4% ( a b )  HNOj 

Catalog Number: CGSE1-1, CGSEl-2, and CGSEl-5 
tot Number: T-SEOl 102 
Starting Material: Se shot 
Starting Material Purity (“/a): 99.9971 

Starting Material Lot No C09L08 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES, 

Certified Concentration: 995 ?: 3 pg/mL 

Certified Density: 1 .OlO glmL (measured at 22” C) 

The Certified Value is based upon the most precise rnethod used to analyze this CRM. The following equations are used in the 
wlculatlon of the certified value and the uncedainty: 
Clertlried Vale (Ql= a= rn 

n XI’ ardh./w lssufts 

ma 
rt= n W d m s u r e r r w r t s  
88 = l’hd ammat ion d all significant &tided erms 
(Most c ~ n a r e t ~ l ~ a r o r s l r o m i n ~ ~ r d a l  masurenarrt, 
wlghing, dllutlrrrn to Vdutm, d the fixed erra ~f#Orted on t tw 

Uncertainty (3 

TRACEABILITY TO NET A 
L-I “Property of the result of a measu 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 
ad., 1993, definition 6,lO) 
I I 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 m  and the measurement, welghlng and volume dilution errors. 

4. I Assay Method #I 

PENDENT METHODS 

995 f 3 pglml (Avg, 2 runs) 
ICP Assay NlST SRM 3149 Lot Number: 992106 

Assay Method #2 1002 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CACLBRATfON - All batances are checked dally udng In-house procedure number 6-1MM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master W h t s  and are traceable to the National 
Institute of Standards and Technotogy (NET). The NIST TraceaMttty 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 Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET / NVLAP accredited calibration lab. The NIST test number is 822/260017-98, 0 
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 procedutes outlined by ASTM €77-87 and NtST 
Monograph 150 uslng 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 NIST Identification Nos. 92564,119016,471047 and NIST test report Nos. 81 l/W8522,81112557078, and 236090. 

GLASSWARE CALl8RATlON - In-house procedure 3QC-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 P g h C  
Custom-Grade solutions are tesled for trace metallic impurit[es 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 anatyzed In an ULPA-Fiitered Clean Room. An 
ULPA-Filter is 99.9985% efflcient fcrr the removal of particles down to 0.3 vm. 

- 0 AI 0.00017 

- M Sb 0.00160 

- 0 As < 0.00500 

5 Ba < 0.01994 

- 0 Be c 0.00009 

M Bi c O.OO080 

Q 6 c 0.00006 

- M Cd c 0.00598 

- 0 Ca G.OQ200 

Ce 0,00997 

- M Cs c 0.00080 

- M Cr e 0.00997 

- M Co c 0.00598 

- M Cu a 0.01196 

M - CheCked by ICP-MS 

- M Dy e 0.01196 

- M Er < 0.00997 

M Eu e 0.00598 

M Gd < 0.00199 

M Ga < 0.00199 

M Ge < 0,01196 

M Au < 0.00598 

- 

- 
- 
- 
E m 0.00399 

- M Ho c 0.00100 

- M in c 0.01994 

M Ir C 0.00997 

- 0 Fe 0.00o6O 

- M La < 0.00100 

- M Pb C 0.00598 

- 

0 U c O.ooOo3 

M Lu < 0.00080 

0 Mg c 0.00003 

M Mn 0.00798 

e Hg 0.01950 

- 0 Mo c 0.00400 

c An IrM e 0.00399 

- 0 Ni < O.OO090 

I 0 ' Nb < 0.00400 

- 
- 
- 

rJ os 
- M Pd < 0.00997 

0 P < 0.00300 

M Pt < 0.00399 

- 0 K 0.00070 

- 
- 

6.0 INTENDED USE 
0 - Checked by ICP-OES i - Spectral Interference 

- M Pr < 0.00060 

Q Re < 0.00900 

M Rh < 0.00199 

bJ Rb < 0.00199 

0 Ru 0.00220 

M Sm c 0.00199 

- 

I 

- 
y sc < 0.01994 

- S Se 

- 0 Si 0.00055 

Ag 0.00070 

0 Na 0.00355 

M Sr 0.00100 

- 0 S 0.00500 

- M Ta c 0.01396 

. n - Not Checked Far 

- 
- 

For the callbration of analytical Instruments includlng but not limited to he foflowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valMatlon of analytlcal methods 
For the preparation of 'trwhing reference samples" 
For interference studles and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contad IV Technical Staff 

M Te < 0.05981 

M Tb 0.00060 

M TI c 0.00199 

M Th 0.00199 

- M f m  c 0.00080 

Sn O.OOE197 

- 
- 
- 
- 

- M ti 0.09969 

M W < 0.01994 

M W 0.00399 
- 
- 
- M V 0.00399 

M Yb < 0.00199 - 
- M Y < 0.07975 

- M Zn c 0.03988 

0 zr 0.00040 - 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & HandZng - Keeptightly sealedwhen not in use. Stw md use at a3 5 4s. Do mt pipet )om cortainer. Do nd return 
portions removed tor pipetting to COrRdmr. 
Wrmic WgM Valence; CdnaCim tJurt#r; Chtmical F o m  in SoMan - 78.96; *4; 6; H m  
Chmhal Canpatiblcty - Soluble in HCI, HNO,, HPO+ HSO, mdHF ~ ~ J M X I S  mattices andwstar. it is stable nQh mod 
inwganic ankns but many &ionic rndais form the insoluble selmiteSunder pH neltral conclitions. when fluorinated a d o r  under 
acidic &itions prebpitdm istypidy nat a problem d moderate to krwconcertr&bns. 
Stability - 2-1 00 ppb levels- $able for morihs done or mixed with dher elements d equivaierrt lewls - in I % HNOI ! LOPE 
container, 1 -1 0,oOO ppm sokrtions cfemiowlly sttable ior yms in 1 -S%HNO, I LWE aortdm. 
Se Contalidng Smples $ r y a t i c n  end Sddia@, Mela! (Solutje i n . H h Q  >; pxkks (ReEldil soluble in wW); Miw.mlsand 
alloys (add digestionwith N p r  HNOp I HF 1 Orgamc Wlatrms (&Id digestion wth hat o o r c d t e d  HSO. acmmpsrued by the 
cereful dtopdse actJition oIHR, Mil de@) 
Manic SpeCtmsc@c hfumdim QCP-OES f3L.s areqiuen as radidkfal-}: 
t hiue(lne stirrrrzed Order T m  lndwferences@nderlined indicate3 stere at idbncs.) 
I ($f i \  196.026 nm b38 ,tl.Oll&~hL 1 atom Fe 
ICP-OES 203.98Snm 0.21005pgrLnL I atom Ta 
ICP-OES 206.279 nm 0.3 10.1 6 p@nL 1 atom Cr,-a-' - 
ICP-MS 82 a m  a0 rn da M' 'CY& 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and I3 guaranteed to be homogeneous. 

10.1 IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number Of0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accredltabn (RVA) 
Entidad Mexicana de Acredltacion. a.c.(EMA) 
Members of IQ Net lntematimsl Certification Network: 
Argentha (IRAM), Australia (QAS), Austria (c)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic {CQS), Denmark (DS), Finland (SFS), France (AFAQ), Gemany (DQS), Greece (ELOT), 
Hungary (MSn), Ireland (NSAI), tsrael {SI!), Italy (QSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

Chemical Testing - Accredited APLA Certificate Number 883.0'l 
10.2 ISOIIEC 1702i 1999 "General kquirernents for the Competence of Testing and Cailbratlon' 

10.3 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 Partnew: 
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 teaiand {IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdm (UKAS) 
and United States (NVLAP) (IC00 ES) 

10.4 IOCFRSO Appendix 6 Nuclear Regulatory Commission 
9 Domestic Licensing of Production and Utilization Fscllkies 

103 IOCFRZI - Nuclear Regulatory Cornmisalon - Reporting Defects and Non-Compliance 

10.6 MltSTO45662A (ObsoletelObserved) 



010362 
11 .O DATE OF CERTIFICATiON AND PERIOD OF VALIDm 

11.1 IV Shelf Life - The period of lime during whidl the concentration of the analyte(s) In a pmpedy packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wilt remain within the speclfled uncertainty 
range. Sheff ilfe is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPO1020) of chemically-stable sdutions performed at Inorganic Ventures I iV Labs indicate a CRM 
shelf-iife of four years for solutions packaged In 500-rnL 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 Inbgrity of the CRM and firnlt its useM life. 
lnoraanic Ventures I IV Labs cbncurs with state and federal regulatory agendes' recommendations that solutron standards be v 

assigned a one-year expiration date. 

Expiration Date: 
01 i2004 . :.I 

Certificate Prepared By: 

Certificate Approved 8% 

Certifying Offker: .:" 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 iehigh avenue, suite 4, lakewood, nj 08701 usa 

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

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Thallium in 0.5% (abs) HN03 

Catalog Number: 
Lot Number: W-QTL01094 
Starting Material: TLN03 
Starting Material Purity (%): 99.996539 

CGTLI-1, CGTLI-2, and CGTLI-5 

Certified Density: 1.002 glmL (measured at 22" C) 

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

Uncertainty (# = m l R i a  

Q= mean 

n =  twrrtwaf-ts 
BS = The sumnation d all sigrritiant estiweted ermrs 
(Most e m  arethe errrrsfrminstrurrerRal m;lswerrerb, 
weighing, dUution to VW, ai the fixed wrol rsp#ted WI t he 
NET EfM cert ikle  of malfsis-) 

n XI = lRdwdu4 resuits 

TRACEABILITY TO NIST AND VALUES OBTAIN ED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby i! 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 NET 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 I001 f 4 pg/ml. (Avg 2 runs) 
ICP Assay NET SRM 3158 Lot Number: 993012 

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

http://ivsaIesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daity uslng in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2, 
The NlST test number is 822/260017-98. AH analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NIST / MllAP accredited calibration lab. The NlST test number is 822/260017-98, 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7787 and NET 
Monograph 150 using NET 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 NET Identification Nos. 92564,119016,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

a 

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

5.0 TRACE METALLIC IMPURITJES (TMI) DETERMINED BY lCPlMS AND ICP-OES IN pg/rnL 
Custom-Grade solutions are tested for trace rnetalic 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-Flltered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M Ai < 0.01000 

4 Sb < 0.00050 

M As 0.01000 

M Ba < 0.01Ooo 

M < 0.00050 

M Bi < 0.00040 

Q < 0.00140 

- 0 Cd 0.00150 

9 Ca 0.00085 

M Ce 0.00500 

M cs < 0.00030 

M Cr < 0.00500 

!!d C O  < 0.00300 

M c u  0.00600 
M - Checked by ICP-MS 

& DY < 0.00600 

M Er < 0.00500 

M Eu o.00300 

M Gd 0.00100 

M Ga c 0.00100 

M Ge c 0.00600 

M Au < 0.00300 

E! Hf < 0.00200 

M Ho < 0.00050 

M In < o.01000 

!!!! Ir < 0.00500 

9 Fe 0.00030 

M La < 0.00050 

- M Pb 0.00210 
0 - Checked by ICP-OES 

p Li 0.00002 

M Lu < 0.00040 

!2 MS 0.00012 

M Mn o.oo4O0 

Q Hg < 0.01200 

M Mo < 0.00200 

!!4 Nd 0.00200 

!!4! Ni < 0.00800 

M Nb 0.00050 

I ! -  

M Pd < 0.00500 

Q P 0.00260 

M < 0.00200 

Q K 0.00180 
i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the folldng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of ’Lvorklng 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 

!!d Te 0.03000 

M Tb < 0.00030 

3. TI 

M Th < 0.00100 

!!!I Tm < 0.00040 

M Sn 0.00500 

!$ 0.05000 

I!! w 0.01000 

0 - M u < 0.00200 

M v < 0.00200 

M Yb < 0.00100 

M Y  co.04000 

e Zn 0.00110 

M Zr < o.oo5oo 
s - Solution Standard Element 



010365 
7.0 INSTRUCT1ONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Slaage & Handtng -Keep tightly sealedwhen not in use. Store end use at a0 2 4 s .  Do not pipet fmm Cortsiner. Do nd return 
portions removed fa pipetting to mntainer. 
Wrmic WgM; Valence; Cowdnatfon N W ,  awnical Farm in SOMim - 204.383; +l; S;TI@l,O>l' 
Chgnicd CwnQatibiHy- Soluble in HCI, HNOI, and HSO.. Stablewithmost metals and inotgganic anions. The sulfite, 
thiocyandc and malate we moderdety soluble; the phxphde and arsenite ere sfifly solLbbe and the sullsde is hsokble. 
stabiyl- 2-1 00 ppb levels &&de for months in 1% HNQ, LDPE container. 1-10,000 ppm sdut i i  cherirically stable for years in 
25% HNQ/ LDPE container. 
fl Cwldning. S-es (F3epidbn and SdutiF)  -.Metal (Best djssolwd in HN?, *ch forms chie the TI,' ton Oide The 
thallous aide is readily sol e in W a r .  Thethak mlde ~c#ums hgh bels of aad] Ore (Carbomtt%sim in PP &Uwed & 
HCI dissoll4ion] Organic Mdrioes Gulfuriapmxide digestin ar dry ash end dissolution in Ha). 
Atrmic Spectroscopic h M i m  (JCP-OES U.Ls amgiwm as rad'alla#al urn): 
Tectni 'ne Est '  0.. Ordw nderIined indicates Severe at &oms.) 
1 c P - o ~ ~ T ~ . ~  nm 0.04-4 A h L  II ion VITi 
ICP-OES 2T6.787 nm 0.1 l0Dl ughL I &om Tal VI Fe, Cr 
ICP-OES 351.924 nm 0.2 10132 pghL 1 atm Th,Ce,B 
ICP-MS 2135 amu 2 Ppc nrpl M' 1°0slcO 

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

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

10.1 IS0 9001:2000 Quality Management System Registratlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-MB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IWM), Australia (QAS), Austria (OW), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CtSQ), 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 - I999 "Generat Requirements for the Competence of Testmg and Calibration" - Chemical Testing - Accredited APLA Certificate Number 883.01 

10.3 lSO1lEC Guide 34 - 2000 "General Requirements for the competence of Reference Material Producers" 
- Reference Materials Production - Accredfted AZLA Certlficate Number 883.02 
A2LA Mutuai Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOVSS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVtAP) (IC80 ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utillzation Facilltles 

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

10.6 MIL-STD45662A (Obsolete10bserved) 



010366 
1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

a - w- V- -w - 
11 .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specifmd uncertainty 
range, Shelf l i i  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOl 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration snd instabillty, 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 CfW increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 09,2003 
Expiration Date: 

’ 1820115. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certrficate Prep8~td By: Debbie Newman, Production Manager 

Ceflificate Approved BY: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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Certificate II€ SZlnalp~isi 
GRADE SOLUTION 1000 pg/mL Lanthanum in I .4% HNO, labs) 

Catalog Number: CGLAl-1 and CGLA1-5 

I NORGAN T L LAPS/RRDOHEM I-ABS Lot Number: T-QLAO'lO57 

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

CERTIFIED CONCENTRATION: 1002 f 3 p g h L  
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) = x , 
n 

Uncertainty { f 1 

( a )  = mean xi 3 individual results. ri - number of measurements . XS, = The summation o f  all significant 
estimated errors. 

. .  
.. . Classical Wet A S ~ Y :  1002 A 3 pglrn~ . .  

Method: EDTA Titration vs NIST,SRM 928 Lead Nitrate. 

Instrument Analysis: 1007 f 3:&nL 
Method: Inductively Coupled Plasma Spectroscopy (IeP) vs NIST SRM 31 27a. 

The independent samples t-te&.was used to detimnine, if tht3re:i.s agreehent between the above assay methods at the 95% confidence 
nceRainties. This agreement b a confirmation of lhe 

. .  . .  . .  

'"BY ~CP-MSi AND ICP-OES IN pg/mL: 
lyzed in an' U'LQA-Filtered Clean R&. 

An ULPA-Filtef is 99.9985% effic.ient for the'rernoval 

- 0 . AI <0.040 - 0 Pr <0.020 - M Te <0.0030 
M Sb <0.000050 M .Re <0.00010 y Tb <0.000030 - - M As <0.0010 
- 0 Ba <0.020 
- M Be <0.000050 - M Bi <O.OOOO4o - 0 B <0.020 
M Cd <0.00030 
- 0 Ca CO.010 
j Ce 
- n Cs 
- M Cr ~ 0 . 0 0 0 5 0  
- M Co <0.00030 
M Cu <0.00060 

M Eu <0.00030' 
M Gd 0.039 
M Ga <0,00010 .. 
-.. M Ge <0.00060 
- M Au <0.00030 
- M Hf <0.00020 - M Ho 0.00010 - 0 In <0.030 
M Ir <0.00050 
- 0 Fe <0.050 

s La 
M Pb C0.00030 

- 

M - checked by ICP-h4S 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 
0A:KSL W . ~ ~ ~ Z I X I  

M Mg <0.0030 - M Rh <0.00010 
M Mn <4.(503)40 - M Rb <0.00010 
- 0 Hg <O.C130 ' M Ru <0.00020 
M Mo ~0 .00020  - M Srn 0.00040 - M Nd 0.00020 - M Sc <0.0010 
0 Ni <0,050 - 0 Se ~ 0 . 4 0  - 

Nb C0.000050 Q Si <0.020 

M Pd <0.00050 Q Ne €0.090 
- 0 P <0.050 - M Sr <0.000050 - M Pt <0.00020 - n S  
- n K  - M Ta <0.00070 

p os M Ag ~ 0 , 0 0 0 2 0  

M TI <0.00010 
M Th <0.00010 

Tm <0.000040 - M Sn <0.00050 
Ti <0.0050 

- M W <0.0010 
M u <0.00020 
- M V ~0.00020 - M Yb cO.00010 
- M Y <0.0040 
- M Zn <0.0020 
- M Zr <0.00050 

- 

i - spectral interference n - not checked for s - solution standard element 

(measured at 22'C): 1.009 g/mL (over] 

Quality Assurance Managw 
Inorganic Ventures, Inc. 
195 Lehigh Avenue S u b  4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 V Technical Support: 800-569-6799 



QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAM), Australla (QASI, Austria (8QS1, Belgium 
(Avinter) , hezit (FCAV), Canada (QMI), Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic (Cas), Denrnerk (DS), Finland (SFS), hance-(AFAQ), Germany (DQS), Greece (ELOT), Hungary (MSZT), Ireland (NSAl}, Israel 
(Sll), Italy {CISQ), Japan (JQA), Korea (KSA-OA), Netherlands (KEMAI, Norway (NCS1, Pofend(QCBC), Portugaf (APCERI, Singapore 
(PSB), Slovenia (Sa), Spain (AENOR), Switzerland (SO$) 

2. 

3. 

ISO/IEC Guide 3 4 - 2 0  "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
ISO/IECI 7025-1 999 'General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
A2LA Certificate 883.01 

1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

4. MIL-STD-45662A 
5 .  
6. 

STABIUTYI EXPiRATION DO CU MENTAlIOfl 

Shelf Life - The length of time that a D roDerlv stored and rrackaned standard will remain within the soecified 
uncertaintv. Shelf life is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration toss is linear with 
time and limits the time a standard can be used with confidence. The smaller the bottle the higher 
the rate of transpiration, Inorganic Ventures' studies indicate that the shelf life of our 500 mL 
bottle is 4 years and the shelf life of our IPS mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be u sed, A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and repeated 
use of solutions over a one year period mey adversely affect the integrity of the standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles, Contact us for technical information relating to contamination issues in packaging 
materials, 

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

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 lo the National Institute of Standards and 
Technology (NIST). The NIST Traceabitity numbers are 4283598 and 454678. The NET test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights ate tested annually by a NIST / NVLAP accredited calibration lab. The 
NIST test number is 822/200017-8, 

TlON 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NET Monograph 160 using NIST 
Test Nos. and Std Nos.: 709543,2173~8/769543,217368/Pl~62,176240/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, ? 1901 6, 471 047 and NIST test report Nos. 81 1 /268522, 81 1/2557078, and 236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contad us for technicaf support for €he proper use of our products. 

TEL 1-800-568-6799 I N r L  1-732-901-1900 FAX 1-732-901 -1903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com
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i n o r g a n i c  v e n t u r e s  f 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 E cer t i f i ca te  of a n a l y s i s  
I .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with tS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials,* 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Palladium in 3.3% (abs) H C l  

Catalog Number: CGPDl-1 and CGPDI-5 

Starting Material: Pd(N03)2 
Starting Material Purity (%): 99.999248 
Starting Material Lot No 1 1974A-00 
Matrix: 

3*3% (abs) HCL DATE RECEIVED: -WDJiQ*-- - 

Lot Number: W-PDOZOIQ 

INORGAN I r: t,kEE;/Rfiai:t-ii=1iq L . A B S % * ~ Q ~ ~  

DATE EXPIRED: ( J 3 / ~ ~ , , y s s ) -  
3.0 CERTIFIED VALUES AND UNCERTAINTIES DATE WF'lEJED &U!!LQ3.-.", -........--- 

Certified Density: 1.022 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: 
c B t t M V W ( T p  = ($= mestl 

n x,= mm results 

~ W n  

n =  nmWrJTr?wmwents 
I$ = The swmtation d all signir~~a'tt estimted erms 
(Most c m n  are the errasftminstrumntal mea!mt?'W 
weigtdng dilution to vohm, axt the flxed mol reported on the 
NlsT BW certlfkate of malysis) 

Uncertainty (A) 

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 referenaes, usually 
national or intematiwtal standards, through an unbroken chain of comparisons all having stated uncertaintles.' (IS0 VIM, 2nd 
ed., 1993, definldon 6.10) 
0 Thls IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certlfkd value are 
reporfed, taking into account the SRM uncertainty error and the measurement, weighing and VdUm8 dilution errors. 
4.1 Assay Method #I 994 f 3 VglmL (Avg 2 runs) 

ICP Assay NiST SRM 3138 Lot Number: 990207 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
b a y  rmhod I000 pglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRAWN All balances are checked daily using inhouse ptocedure number 6-IMM-001, The weights 
used for testing am annually compared to Gerhart Scale CgxKation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceabllity numbers are 692476 - Class 1 and 692476A Class 2. 
The NiST test number is 822/280017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cotp. of 
South Amboy. The balances are calibrated wlth a dass 1 andlot dass 2 analytical welght set. These welghts are tested 
annually by a NlST / NViAP accredlted calibration lab. The NIST test number is 822l260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thannometer No. 903-2680 which was certified in accordance with the pmcedutes outlined by ASTM ER-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
inhouse procedure No. is 2-QC901.Themometen which are not callbrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 Is used to calibrate all Class A GJassware used in the 
manufacture and quality mbd of Custom Gmde Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN vg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result ftom 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% effldent for the removal of partldes down to 0.3 pm. 

- 0 AI 0.00400 

- 0 As 0.01400 

- 0 Sb 0.00500 

- M Ba c 0.00100 

- 0 Be < 0.00009 

- 0 B c o.oO09o 

0 cd < 0.00600 

- 0 Ca 0.00700 

- M Ce < O.OO050 

M Cs < O.ooOo3 

- 0 Cr O.OO450 

- M Co O.OOO30 

0 cu 0.00360 

M - Checked by ICP4S 

- M BI < 0.00004 

- 

I 

- 

- M Dy < O.OOO60 

M Er < O.OO050 

M Eu O.OOO30 

M Gd < O.OOO10 

- M Ga O.OOOl0 

- 
c 

- M Ge 0.00060 

- 0 Au 0.00300 

- M Hf 0.00020 

M Ho < O.ooOo5 

0 In < 0.03300 

M Ir c 0,00050 

0 Fe 0.04600 

- M La < O.ooOo5 

M Pb < 0.00030 

- 
- 

- 

- 

0 u < 0.04000 

M tu < 0.00004 
- 
- 
52, Mg 0.01100 

0 Mn c 0.00650 - 
Q Hg 0.01100 

M Mo < 0.00020 

M Nd 0.00020 

- 0 Ni 0.01800 

M Nb < 0,00005 

- n O s  

- S Pd 

0 P '  o.Oo600 

- 

- 

- 0 Pt 0.00600 

0 K < 0.02000 - 
0 - Checked by ICP-OES i - Specbal interference 

M Pr < O.ooOo3 

M Re < O.OOO10 

- 0 Rh 0.00600 

- 
- 

M Rb e O.OOO10 

- 0 Ru < 0.00200 

- M Sm < O.OOOl0 

0 sc e 0.00009 

- M Se 0.00080 

0 si - 0.00600 

Q Ag 0.00670 

- 0 Na 0.01500 

- M Sr < 0.00005 

0 s e 0.02500 

- M Ta * 0.00070 

n - Not Checked For 

- 

c 

- 

- 

I 0 Te 0.01300 

- M Tb c 0.00003 

M n 0.0ooio - 
- M Th < 0.00010 

M Tm < 0.00004 

- 0 Sn * 0.00700 

c 0 Ti c 0.00100 

M W 0.00100 

M U < 0.00020 

- 
- 
- M V < 0.00020 

M Yb 0.00010 - 
- M Y ~ O . O O 4 O O  

- 0 Zn e O.OO060 

M Zr O.OO050 

s 2 Solutbn Standard Element 
- 

' 6.0 INTENDEDUSE 
For the caffbralion of analytical Instruments lnduding but not Hrnlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatfon of analytical methods 
For the preparation of "working reference sampies' 
For Intwference studies and the determination of Correction coefficients 
For detercbion Hmtt and linearity studies 
For addrtional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 HAZARDOUS INFORMATiON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

10.1 IS0 9001:2000 Quallty Management System Registration - QMl Certificate Number 010105 
Recognhd by: 
Reglstrar Accreditation Board (ANSI-RAW 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of 
Argentina (RAM), Australia (QAS), Austria (mS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Republlc (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
HunDarv (MSZT). Ireland (NSAI). Israel (Stl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 

Net International Certiflcatlon Network: 

- . .  
Poland PCBC), Portugal (APCER Slngap&e (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited MIA Certificate Number 883.01 
10.2 lSOflE& 17025 - 4999 "General kequirements for the Competence of Testing and Calibration" 

10,3 ISOnEC Guide 34 2000 "Gensrat Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted AZLA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKMsE), Canada (SCC), Chinese Tal@ (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-St NGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 10CFRSa Appendix B - Nuclear Regulatory Commission - Domestic Lfcenslng of ProducUon and Utilization Facillties 

10.5 I OCFW1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILISTD45662A (Obsolete10bserved) 

11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11,l IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlll remaln withln the speclfied uncertainty 
range. Shelf life Is lirnlted prlmadty by banspiration (loss of water from the soluttOn) and infrequently, by chemical Instability. 
Transpiration studies (PSP01020) of chemically-stsble sdutions performed at Inorganic Ventures / IV tabs indicate a CRM 
shetf-life of four years for sdutions packagsd In 5OO-mt low density polyethylene bottles. When stored under special wndttlons 
that mlnimize transpiration and instabllky, the shelf life can be extended past this limit. 

1 I .2 Expiration Date - The date after which a CRM should not be us&. Routine laboratory use of a CRM increases hnspiratlon 
losses and the chance of contamination which affect the inbgrlty of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agendes' recommendations that sofution standards be 
assigned a one-year expiration date. 

' 

Certification Date: March 14,2003 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 060372 
CertMcate Prepared By: John Struthers, QA Administrative Assistant 

&@LA& 
WNWXM Approved BY: 

Certifylng Officer: 

Katalin Le, QC supervisor 

Paul Gaines, Chemist, Senior Technical Dlrector 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail; ivsales8itandards.com website: www.ivstandards.com 

ce r t i f  r'ca te of a n a l y s i s  
0 

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an \SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified vaiue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 VghL Sutfur in H2O 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified ConcentratSon: 1010 f 2 pg/mL 

Certified Density: 1 .OOO g/mL (measured at 22" C) 

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

Certified Value (Q = m= m a l  

n = nurrbr d mswemnts 
88 = The Zrrmnatm d all Sisnjrkant estimdad erms 
(Most c m n  am the errsrsfrornfnsZrurrenta1 meanrrwrerrt, 
weightng, dlMian to v d m ,  and the fixed wrcr reported on the 
NIST SW cwtlflcate of anatysis.) 

n x, = Widual resuits 

to'" 
Uncertainty ($ = 21k~ss9~ 

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

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Cl '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 N product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certiPled value are 
reported, taking into account the SRM uncertainty error end the measurement, weighing and volume dilution errors. 

4.4 Assay Method 01 998 f 8 pg/mL 
ICP Assay NlST SRM 3154 Lot Number: 892205 

Assay Method #2 I01 0 f 2 pglrnL 
Acidimetric NET SRM 84k Lot Number: 84k 

http://ivsales8itandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail balances are checked dally using in-house procedure number 6-IMMb01. The wights 
used f o r  testlng are annually m p a r e d  to Gerhart Scale Corporatbn's master weights and are traceable to the Nationai 
Institute of Standards and Technology (NIST). The NET Traceabilhy numbers are 692476 - Class 1 and 692476A -Class 2. 
The NET test number is 8221260017-96. All analytical balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances am calibrated with a class 1 andlor class 2 anayical weight set Them weights are tested 
annually by a NlST / NVtAP accredited calibration lab. The NlST test number Is 828260017-98. 

THERMOMETER CAtl8RA'TlON - The thermometers used in the determination of the final densities are callbraled vs standard 
thenometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. end Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No, is 2-QG001 .Thenometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST ldentication Nos. 92564,119016,471047 and NET test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procadure 3-QC-002 is used to calibrete all Class A Glassware used in the 
manufacture and quallty control of Custom Gmde Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are p b d  for trace metallic impuriiies by Axial ICP-OES and ICP-MS. The resutt from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0 AI 0.00025 

M Sb < 0.00100 

b! As 0.01995 

b!! Ba < 0.01995 

52 Be < 0.00200 

9 < 0.00990 

M < 0.00598 

Q ca 0.60020 

!!d Bi 0.00080 

&! Ce 0.00997 

!!a! Q 0.00060 

!d Cr e O.OOSs'7 

M CO 0.00598 

M CU < 0.0119'1 

< 0.01 197 

0,00997 

< 0.00598 

< 0.00200 

< 0.00200 

< 0.01 197 

< 0.00598 

0.00399 

< 0.001 00 

0.01995 

< 0.00997 

0.00015 

0.00100 

0.00598 

M - Checked by ICP-MS 0 - Checked by ICP-O€S 

6.0 INTENDED USE 

- 0 Li 
M Lu 

0 4  
- M Mn 

Q M 
- M Mo 
&! Nd 

Q Ni 

M Nb 

I! 0 s  
- M Pd 

- O P  

M P t  

Q K  

< 0.00016 

< 0.00080 

0.00004 

< 0.00798 

< 0.01 100 

< 0.00399 

< 0.00399 

c 0.00230 

0.00100 

c 0.00997 

< 0.00480 

0.00399 

C 0.001 70 
i - Spectral Interference n - Not Checked For 

M Yb 0.00200 

- M y < 0.07979 

- 0 Zn 0.00125 

!d Zr < 0.00997 
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 c o r d o n  COeffiChntS 
For detection limit and linearity studies 
For addBional intended uses, contact fv Technical Staff 



0103'7'5 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 B O  9001:2000 Quality Management System RegistraCfon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANS1-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad 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 (tCONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungsry (MSZT), treland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

-Chemical Testing - Accredited A2LA CeRlficate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited APIA CerHficate Number 883.02 
APIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), fkbium (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), Unbd Kingdom (UKAS) 
end United States (NVLAP) (JC80 ES) 

- Domestic Llcenslng of Production and Utilization Faciflties 

10.2 ISOltEt!. 1702k - 1998"General Requirements for the Competence of Testrng and Calibration" 

10.4 10CfR60 Appendix 8 - Nuclear Regulatory Commlsslon 

10.6 10CFR21 - Nuclear Regulatory Commission - Repotting Defects and NonmCompllancer . 

10.6 MlLSTD45662A (Obsolete10bserved) 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the andyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored COndltiOnS will remain within the specifid uncertainty 
range. Shelf life is limited primarily by transpiration (bss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stable solutions performad at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years f o r  solutions packaged in 5oo.mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shdf 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 Me. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 27,2003 

qma 
15?004- 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTlFYlNG OFFICERS 

- lCh r  

Certificate Pmpared By: JoAnn Struthers, QA Administratis Assistant 

By: Katalin Le, QC Supenrisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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Certificate o f  analpst$ 
CUSTOM-GRADE SOLUTION 1000 pg/mL Thorium in 3% HNO, tabs) 
Catalog Number: CGTHl-1 and CGTHl-5 

Lot Number: %THO I 059 

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

CERTIFIED CONCENTRATION: 1001 A 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 (Z) = x 
n 

x, = individual results n = number of measurements XS, = The summation of all significant 
estimated errors. 

(k) = mean 

Classical Wet Assay: 1001 f 3 pg/mL 
Method: EDTA Titration vs NIST SRM Lead ?itrate. 

Method: Inductively Coupled .Plasma Spectrdscopy (lCP).vs NlsT SdM 91 59. ' '  I 

The independent samples t-xqs? was used to 
interval. Both methods were compared and 
accuracy of this CRM. 

. .  Instrument Analysls: 1002 f 4 pglml . .  

.... 

ve assay methods at the 95% confidence . Th?,agreement is 8 confirmation of the 
. .  
:: , 

AND ICP-OES IN pglmL: 
LPA-Fikered Clean Room. 

TRACE METALLIC IMPURITIES DE 
Custom-Grade sobtions tested .fbr trace m$tallic im 
An ULPA-Fitter is 99.9985% efficient for ?h 

- 0 AI <0.00090 - M Sb c0.000060 
Q As C0.014 
- M Be 0.0050 
- 0 Be <O,OM)ZO - M 8i CO.OOOO40 
- 0 8 <0.00060 
- 0 Cd c0.0045 
- 0 Ca <0.030 
- An Ce <0.00050 - M Cs <0.000030 
- 0 Cr <0.00080 - M Co C0.00030 - M Cu <0.00060 

. ... , . . . "  .. 
..  * 
.O~OOS~:;  . ' 

< 0.00050 
<0.00030. 

0.0054 ' . 
< 0.0001 0 
c 0.00060 
< 0.00030 
<0.00020 

0.00022 
< 0.0020 
c 0.00050 
< 0.001 1 
<0.000050 
<0.00030 

..., ' "  M RU <0.00020 .'.I Hg - 
' - M Nd 0.0026 - 

M Sm 0.0095 
M Sc <0,0010 
M Se CO.010 
0 Si C0.0034 

E' M i  <0.00020 " - 
- 0 Ni <0.0023 

M Nb <0.000050 
n os - M Ag <0.00020 
M Pd <0.00050 - 0 Na <0.00010 
i P  - 
M R <0.00020 
0 K <0.0017 - M Ta c0.00070 

- 
- 

- 
- 

M Sr ~0.000050 
0 S c0.072 - - 

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

Q Te 
M Tb 

TI 
Th 

M Tm - M Sn 
- 0 Ti - M W  
- M U  

- 

- M V  
M Yb 
- M Y  

c M Zr 

c 

P Zn 

<0.031 
< O.OOOO30 
e 0.0001 0 

<0.000040 
< 0.00060 
< 0.00092 
< 0.001 0 

0.074 
e 0.00020 
< 0.0001 0 
<0.0040 
<0.00058 

0.0085 

s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL 
QA:KL b m o * u ~ w  

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901-1903 
Technical Support: 800-569-6799 
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QUALITY STANDARD DOCUMENTATION 

I. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austria 46QSL Belgium 
(Avinterl , Brazil (FCAV). Canada {QMII, Hang Kong (HKQAAl, Columbia (ICONTECI, Czech 
Republic (CQS), Denmark (OS), Finlend [SFS], hance(AFAQ), Germany (DQSI, Greece {€LOT), Hungary {MSZTI, Ireland {NSAl), Israel 
(Sll), Italy (CISQ), Japan (JQA), Korea {KSA-QA], Netherlands IKEMA), Norway (NCSh Poland(PCBC1, Portugal (APCER), Singapore 
( P W ,  Slovenia (SIQ), Spain (AENOR), Switzeriand CSQS) 

2. 

3. 

1SO/IEC Guide 34-2000 "Genera[ Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
ISO/IECI 7025-1 999 hGeneral Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
A 2 M  Certificate 883.01 

1 OCFRSO. Appendix B - Nuclear Regulatory Commission - Oornestic Licencing of Production and Utilization Facilities 
1 OCFRZl - Nucleer Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quarity Assurance Department for further information and copies of documents pertaining to our Quality 
Standard certifications. 

4. Mlt-STD-45 662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The ienath of time that a DfOD8dY stored g@ Dackaaed standard will remain within the sDecified 
U L I  Shelf life is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is linear with 
time and limits the time a standard can be used with confidence. The smaller the bottle the higher 
the rate of transpiration. Inorgenic Ventures' studies indicate that the shelf life of our 500 mL 
bottle is 4 years and the shelf life of OUT 125 m t  bottle is 21 months. 

Expiration Date - The data afte r which a standard sotution should not be used, A one year expiration date is  
recommended by most state and federal reguiatory agencies. Transpiration issues and repeat 
use of sdutions ever a one year period mey adversely affect the intsgrity of the standard. '($ 

PACKAGING DOUM ENTATION 
Purified acid, 18 megohm double deionized water that  has been filtered through a 0.2 pm filter and in-house procedure IV- 
PACK401 is used to clean all bottles. Contact us for technical information relating to contamination issues in packaging 
materiais. 

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

BALANCE CALl6RATlON 
.All balancesate 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 (NtST]. The NlST Tractability numbers are 4283596 and 454878. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NIST / NVLAP accredited calibration lab. The 
NiST test number is 822/260017-8. 

f t l E R l W d M F T E R N  
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 €77-87 and NlST Monograph 150 using NlST 
l e s t  Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624O/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 N E T  
Identification Nos. 92564, 1 1 BO1 6, 471047 and MIST test report Nos. 81 1 /258522, 81 112557078, and 236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our produds. 

TEC 1-800..569-6799 lNr t  1-732-901-1 900 FAX 1-732-901-1 903 E-MAIL IVted-@iivstandards.com 1 
-2- 

mailto:IVted-@iivstandards.com
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i n o r g a n i c  . v e n t u r e s  / i v  l a b s  

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

e-mall: ivsaies8ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I IV Cabs is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials'- Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." * 

2.0 DEscRlPTloN OF CRM Custom-Grade '1000 p g h L  Uranium in 1% (abs) HNOJ 
5 

Catalog Number: CGUI-1 and CGUl-5 

Starting Material: U02(N03)2.6H20 . 
Shrting Material Purity (%): ~ g . g w 1 g  

Lot Number: w-UOlO59 

Certified Concentration: 997 f 2 pg/rnL 

Certified Density: 

The Certified Value is based upon the-most precise method used to analyze thbXXM. The following quations are used in the 
calculation of the certified value and the unoertalnty: 

1.021 g/mL (measured at 22" C) 

I M M V a R s  Qs8 = -* @ = &  
n XI= ind)aiduatresuas- 

tow 

n = *  r-lwber af rrsasuerrenfs 
US = The sumnation d all sigMkmt Wrrrjded e m  
(Most e m  arethe masfromlnstrwrental maRFBf(Bnt, 
higtdng, mio'n to vol~rre, md the fixed uru reported on t he 
,twT m certificate d €#crlfsts.) 

Uncertahty (* =-IFF 

I 

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 havjng stated uncertainties." (IS0 VIM, 2nd 
ed., 1 993, definition 6.10) 
0 This IV product is Traceable to NlST via direct cornpadson to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilutkm errors. 

4.1 Assay Method 987 f 2 vg/mL 
ICP Assay NlST SRM 3164 Lot Number: 891509 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1000 vg/mL 

http://ivsaies8ivstandards.com
http://www.ivstandards.com


010380 
4.2 

4.3 

4.4 

BALANCE CAtlBRATiON - All balances are checked daily using in-house procedure number 61MM-001. The weights 
used for testing are annually compared to Gerhert Scala Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scak 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 / NWAP accredited calibration lab. The NlST test number is 822l260017-98. m 
THERMOMETER CALlBRATiON - The thermomsteo used in the determination of the final densities are calibrated vs standard 
thermometer Na. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,217368/769543,217368/P14452,176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos, 92564,119016,471047 and NlST test report Nos. 81 11258522, 81 1/2557078,’and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPIMS AND ICP-OES IN yglmL 
Custom-Grade solutions are tested for trace metellic impuritiis by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by 1CP-MS were analyzed in an UtPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 vm. 

!k! 0.05166 

31 Sb 0.00125 

b!! As < 0.02490 

h! ea < 0.02490 

!!d < 0.00125 

M Bi 0.00100 

M Cd 0.00103 

M ce 0.00010 

!!d B < 0.17429 

P ca 0.05395 

!!! cs 0.00075 

M Cr < 0.01245 

!I!? CO < 0.00747 

!d CU 0.00072 
M - Checked by ICP-MS 

M @ < 0.01494 

M Er < 0.01245 

M Eu < 0.00747 

M Gd 0.00;310 

M Ga 0.00249 

&! 0.01494 

M AU 0.00747 

M Hf < 0.00498 

M Ho 0.00052 

&! In 0.02490 

M If < 0.01245 

M Fe 0.49798 

M La o.ooia 
M Pb 0.00217 
0 - Checked by ICP-OES 

!d Pr < 0.00075 

M Re 0.00249 

M Rh 0.00249 

!& Rb < 0.00249 

!!d Ru < 0.00498 

M Sm o.00010 

ed sc < 0.02490 

M Se < 0.01992 

1 Si 

M AS < 0.00498 

e Na 0.00664 

M C 0.00125 

i s  
M Ta < 0.01743 

n - Not Checked For 

6.0 INTENDED US€ 
For the calibration of analytical instruments including but not limited to the fOlloWing: 
ICP-NIS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valiistfon of analytical methods 
For the preparation of Working reference samples” 
For intederence studies and the determination of correction coefticients 
For detedlon limit and linearity studies 
For additional Intended uses, contact n/ Technlcai Staff 

. 

M v < 0.00498 

!!d Yb < 0.00249 

M y 0.00082 

&! 0.00114 

M Zr < 0.01245 
s - Solution Standard Element 



010381 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staage& Handbg-Keeptightly sealedwhen not in use. Store ard use at 20 f 4 s .  Do mt pipd from wrteriner. Do nd Mum 
pottkms removed fw pipetting to mntdner. 
Wrmic Wgtrt; Valence; Coadnatim Nunber; Chmkal Fonn in sblu6m - 238.0aB9; +6; 8; UO?'(vmg) 
Chenical CanprtSbiMy-SoIublein HCI andHNOI. Avoid HIPO.. HSO.andHF matrices shouldnot be a publem &perding 
upm [u]. Plthotgh the UOf ion is distindly bcaic, ary U '' Hal pecipitde h baeic media. U0,''satts an?! generally Soluble h 
d e r  and UO? is stable W most metals and inorganic arbs. The uanyl phosphElte is insoluble h M e r .  UF. and W4 am 
*sdlJbk. 

2-1 M3 p levels stable for months in 1% HNO, I LDPE wntalner. 1 -10,Om ppm sotutions d-temlcally daMe for pmh E2k, LDPPmairw. 
U.carCai~rq S-ee p)repttrWon and Solution) - Metal (FsFJves rapk;ily in HCI and HNO,) OAde (Solybfe in flNOS; Ores 
(Dgest fa 1-2hom vvith 1 gam of oreto 30mL 1:l WOI. Siiicainsoklesare moved byfitration alter bringing the3 sangrleto 
fumesMith mnc. HSO..) 
Atcrnic Spw;trolr~oopie h&nm&irn (ICP-OES D.Ls areglum as pdiilardal uia#): 

#%EP#If.958 nm 
ICP-OES 367DCPnm 0310D2~glnL 1 
ICP-OES 26335Snm 0.3IOD.1 pghL 1 ion Ce, Ir, Th, Rh, W, fr, Tal TI, VI Hf, Fe, Re, Ru 
1CP-M 236smu 2m nla M' VbW, 

riined indicates severe at dm.) 
ion Th,Ce 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number Of0105 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon. a.c.(EMA) 
Members of w e t  In ternational Certification Networl$: 
Argentina (IRAM), Australia (QAS), Austria (OW), 8elgium (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 (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portu at (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISOIIE& I7026 - 199f"General kequirernents for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA CoMcate Number 883.02 
A2LA Mutual Recognition Agreement Partnets: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNU), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (lANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

- Domestic Licensing of Production and Utilizatlon Facilitres 
10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission 

10.6 lOCFR21- Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compliance 

10.6 NllL-STD4662A (Obsolete10bserved) 
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*NOTICE TO ICP-MS USERS: The 2rbU in this standard Is depleted. The certified abundances in Atom % are as follows: 
Natural Abundance IV's Certified Abundance 

!sotooe Atom % Atom % 

Uranium 2 3 3 ~  99.3 99.8 f 0.1 

2saU 0.70 0.204 f 0.002 

11.0 DATE OF CERTlFICATlON AND PERIOD OF VALIDl"Y ' 

11.1 IV Shelf Life - The period of time during whm, the concentdon of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled end inonnored conditions will remain within the spedfied uncertainty 
range. Shelf life is limited primarily by transpiration (toss of water from the sokrtion) and Infrequently, by chemical instability. 
Transplratkm studies (PSP01020) of chemblly-stable solutions performed at Inorganic Ventures / IV Labs indfcate a CRM 
shetf-life of four years for solutions packaged in 5OO-mL low density polyethylene bo#les. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended pWt thk lhk 

14.2 Explation Date - The date after which a CRM should not be used. Routine laboratory use of a CRM hcreases transpiration 
losses and the chance of contamination whkh affect the Integrity O f  the CRM and limit h useful We. 
inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year exptration date. 

Certification Date: June 10,2003 - 1" n'\ I- 

Expiration Date: 

& ( $., 3 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFfCERS 

Certificate Prepared By: 

- L  

JoAnn Struthers, QA Adminlstrathre Assistent 

CertMcate Approved BY: Katalin Le, QC Supenrisar 

hrtlfylng Officer. Paul Galnes, Chemist, Senkr Tecbntcal Director 
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1,O 

i n o r g a n l c  v e n t u r e s  / Ov 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 

c e r t i f i c a t e  of a n a l y s i s  
Inwgank Vwturw / N Labs Is an I S 0  Guide 84.2000 Certified Reference Material (CRM) Manufactum 
Cw!M-cate Y883-02.77te certiffcate is designed and the certified value(s) and unceiTaj"Zy(ies) are 
detemhed in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certr'ficates and label@), 
Is0 Guide 34-2000 "QuaMy System Gukkhes h r  the Prcductkm of Refeeme Mate&&,'' and Is0 GUM 35-7989 
"Cerwication of Reference Materials - General and Statisical PrincipEes. 

l o  DESCWFTION OF CRM Custom-Grade 1M)O pglmL Tungsten In 1% (abs) HNOalIK (abs) HF 

Starting Material Purity (016): 99.990703 INQRG:: --Zfm,a ____ PO: ,,Esa$ka ---- 
Materia' Lot No 21418,C31 H46,D02321 ,E03KO$,DllF29 

I % (abs) HN03/1% (abs) HF Matrix: 

CERTIFIED VALUES AND UNCERTAINI'IES 

Certified Concentration: 

Certified Density: 

7001 2 2 ~ ~ ~ / I Y I L  

1.006 g l m l  (measured.& 22" C )  

c;ertmedVakJ;(4 = 
n 

TRACEABILITY TO NlST 

The CertMed Value Is based upor, the m 
calculation of the O e r t M  valueand the 

C 'Property of the result of a meas 
natEonal or international standards, 
ed., 1993, definition 6.10) 
El This iV product is Traceable to NlST&'dhyA yparison to NlST SRM. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the . .  ceasurernwrt, weigning and vdume dllu#on erToFs. 

.. . . .  

4.1 Assay Method M 1001 f 2 VghL (Avo 2 runs) 
ICP Assay NlST SRM 3163 Lot Number: 990209 

Gravirrretric NtST SRM Lot Numbsr: See Sec. 4.2 
Assay Method IO00 pglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.3 

4.4 

' M Te < 0.02974 

M Tb < 0.00030 

M TI c 0.00099 

M Th c 0.00099 

- M Tm e O.WO40 

- 
- 
- 
- 

M Sn c 0.00496 

M TI 0.00198 

- 
I 

- s w  
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BALANCE CALIBRATION - All balances are checked dally using In-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master welghts and are traceable to the N a W  
Institute of Standards and Technology (NIST). The NlST Traceablllty numbers ace 692476 - Class 1 and 692476A - Ckss 2. 
The NlST test number is 822M60017-98. All analytical balances are calibrated every 4 months by Gerhaft Scale Corp. of 
South Amboy. The balances are callbrated wtth a dass 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NIST 1 NVW accredited calibration lab. The NIST test number Is 822/260017-98. 

THERMOMET€R CALIBMTION - The thermometers used kl the determlnatton of the flnal densldles are callbrated vs standard 
thermometer No. 903-2680 which was certined In accordance wlth the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368n>14452,176240/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. 811R58522,811/2557078, and 236090. 

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

5.0 TRACE METALlIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglrnL 
Custom-Grade solutions are tested for trace metaffic 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 particis down to 0.3 prn. 

- 0 Ai 0.01792 

- M Sb < 0.00050 

- M As 0.00991 

- M Ba < 0.00991 

- M Be O.OW50 

- M Bi O.OO040 

0 B 1.19460 

- M Cd < 0.00297 

I 0 Ca O.OO080 

M Ce < 0.00496 

- M Ca O.OOO30 

.I M Cr 0.004% 

- M Co e 0.00297 

5 M Cu < 0.00595 

M - ChW~ed by ICP-h4S 

- M Dy 0.00595 

- M Er < 0.00496 

- M Eu e 0.00297 

M Gd c 0.00099 

- M Ga < 0.00099 

- M Ge 0.00595 

- M Au 0.00297 

- M Hf 0.00198 

M Ho < 0.00050 

- M In < 0.00991 

M If e 0.00496 

0 Fe e 0.03982 

M La < 0.00050 

- M Pb 0.00060 

L 

- 
- 

- 0 U < 0.00008 

- M Lu < 0.00040 

0 Mg 0.00120 

- M Mn c 0.00397 

- 0 Hg < 0.04778 

L M Mo 0.00050 

- M Nd c 0.00198 

- M NI < 0.00793 

I 0 Nb < 0.06371 

c o s  
- M Pd < 0.00496 

- n P  

I M Pt -C 0.00198 

- 0 K 0.03146 

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 Srn < 0.00099 

- 0 Sc < 0.00036 

M Se 0.00793 

0 SI e 0.01354 

E Ag < 0.00198 

0 Na 0.04778 

- M St 0.00050 

... n S  

- 0 Ta e 0.39820 
n - Not Checked For 

- 
- 

- 

6.0 INTENDED USE 
For the calibration of analytical instruments indudtng 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 mples '  
For tnterference studies and the determination of cwrection coeffkients 
For detection limit and linearity studies 
For additional intended uses, contact N Technicat Staff 

- M U 0.00198 

M v c 0.00198 - 
- M Yb e O.oQo99 

- M Y < 0.03965 

M Zn 0,01983 

- M ilr O.OW79 

- 

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

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

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMEMTATlON 

HAZARDOUS INFORMATION - Piease refer to the endosed Material Saftey Dab sheet for information regarding this CRM. 

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

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recogntzed by 
Registrar Accreditation Board (ANSI-W) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of 1Q Net Intomational Certification Nshvork: 
Argentina (RAM), Australia (QAS), Austria (OQS), Belgium {Avinter) , Brazil (FCAV), Canada (QMI), Wong Koryl (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (WS), 
Poland PCBC , Port a1 (APCER), Singapore (PSB), Sbvenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA CertMcate Number 883,O'l 
10.2 ISOIid 1702b - 198"General Requlrements for the Competence of Testing and Callbrabon" 

10.3 fSOllEC 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: 
Australla (NATA), Austria (BmwA), Belgium (BELTES7) (&KO-OB€), Canada (SCC), Chinese Tdpel (CNtA), Czech Republic 
(NAQ), Denmark (DANAK), Finland (FiUSS), France (COFRAC), Germany (DAR), Hong K o n g  (HKAS, Ireland (NA8), Italy (SIT) 
(SfNAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Normay (NA), 
Portugal (IPQ), Singapore (SAGSINGUS}, Spain {ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (WW) (IC80 ES) 

- Domestic Licensing of Production and Utlllzatlon Faclltties 
10.4 lOCFR50 Appendix B - Nuclear Regulatory Commission 

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

10.6 MILSTD45662A (ObsoletdObserved) 



11.0 DATE OF CERTlFICATlON AND PERIOD OF VALIDITY . 010386 

11.1 N She# LWe - The period of time during whlch the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally contded and rnonilored condltlons will remain wlthln the specified uncertainty 
range. Shelf life Is Hrnited primarily by transpiration (loss of water from the solutlon) and Infrequently, by chemical instablllty. 
Transpiratlon studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / tV Lab indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low denslty polyethylene bottles. When stored under speuaj mditlons 
that minimize transpiration and Instability, the shelf tik can be extended past this Iknk. 

19.2 Explration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of mtamlnation which affect the integrity of the CRM and limit its usefui life. 
Inorganic Ventures I IV Labs concurs with state and federai regulatory agendes' reoornmendatlons that sdution standards be 
assigned a one-year expiration date. 

Certification Date: February ' 0 9  2003 
. .  . . . . .  . I .. . . .  ... 
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010387 
i n o r g a n i c  v e n t u r e s  / i v  I a b s  

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

e-mail: ivsales@istandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
0 

1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I IV Labs is an EO 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 labei(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 vg1mL Yttrium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Y203 
Starting Material Purity (%): 99.999727 
Starting Material Lot No Q9~89010yL 

Matrix: 1.4% (abs) HN03 

CGYI-1, CGYI-2, and CGYI-5 
Lot Number: X-QYOMPl 

CERTIFIED VALUES AND UNCER7AINTIES 

Certified Concentration: 1006 f 2 pg/mL 

Certified Denslty: I .010 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: 

CertifiiedU&E!(Ql=&& (ql= mal 
n XI = midual results 

tosn 
n =  wtrbercifmgaswerrents 
a$ = The sumation d dl sgnificant astimated ems 
(Most c m n  are the errasfrominstrurrental meas#Bmult, 
welghhg, cliluttontovokm, dthefixedmrreportedonthe 
NIST gwvl certificate ol malysis.) 

Uncertainty (2) = 21~mrR11El 

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. 

TRACEABllllY 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) 
U 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 #l 1004 f 4 pglmL 

1006 f 2 pglmL 
1CP Assay NIST SRM 3167a Lot Number: 790412 

EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

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


4.2 

4.3 

4.4 

010388 
BALANCE CALIBFUTION All balances are checked dally using in-house procedure number 61MM-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 NIST test number is 822/260017-98. All analytical batances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andor class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination O f  the final densities are calibrated vs standard 
thermometer No, 903-2680 which was certifiid in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,217368/769543,217368/P14452. 176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs stsndard thermometer No. 903-2680 are 
traceable to NlST identification Nos. 92564, 119016,471047 and NIST test report Nos. 8111258522,811/2557078, and 236090. 

0 

GLASSWARE CALIMATION - 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 anslyred in an ULPA-Filtered Clean Room. An 
UtPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

51 Af 0.00024 

Q Sb < 0.01Ooo 

- M As 0.00992 

&! Ba 0.00992 

!!d Be < 0.00050 

M Bi < 0.00o40 

- 0 0.00013 

h!! Cd 0.00298 

0 Ca 0.00100 

M 0.00496 

M CS 0.00030 

M Cr 0.00498 

M co < 0.00298 

M CU 0.00595 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral interference 

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, cantad IV Technical Staff 

An Te < 0.02976 

M Tb 0.00030 

M o.Ooo99 

M Th < o.Oo099 

M Tm o.oO04o 

M Sn < 0.00496 

!!! Ti 0.04959 

b!! w 0.00992 

M Yb < 0.00099 

s y  

P Zn 0.0002s 

Zr e 0.00070 
s - Solution Standard Element 



7.0 1NSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 0 I 0 3 8 9 
Staage & Handling - Keep tightly sealedwhen nat kr use. Stae md use d 20 4 4-6:. Do nCrt pipet fmm airtaker. Do rot 
return pations removed lor pipetting to Oortainer. 
Munic WgW, Valence; C#mLnation N m  Meal Fom in solutlm - 88.9039; +3; S; Y(Oli)(HA): 
Chmicd competibirty - Soluble in Ha, HSO. and HNO,. Avoid HF, HaPO, a d  nartral to h i e  media. St&k with most 
metds and inorgenic anlons forming an insckble catbormte, OM, malate, and fluoride. Avoid mixing d h  elemenls I W o r n  
cartainirg mWrate a m d s  of Iluaide. 

Y OonEeirring Samples [Reparalion and Sdtltim) - Mete! @d*e in acids] Oxide (Dissdve by he&' in H,OIHNO,] Ores 
(Catbomte fusb  in Pt* f d W d  by HCI dissdUikn] Orgerm hrlatrm (Dty ash end dmlw in 1:l H,O"fRCI or HNO,). 
Watric Spectroscopic Mmnetim (IcP-OES D.Lm trregiuen as rsdirJIa#'al view): 
T d ~ h ~ ~ l J n e  EstinatiedDJ, Ordrx Tm lrrbrferencee fincSEsrlined indicades severe at a$brcs.) 
ICP-OES 360.073 MI 0.0135 I o . a m  V ~ L  1 ton Ce,Th 
ICP-OES 371.a3om 0.w 10.0~007 U ~ L  I iwl Ce 
ICP-OES 377.433m 0.005 10.0009 pghl 1 Ion Ta,Th 
ICP-MS 8Q amu 0.8 ppt nla M' 'JGe*O,'*Hf'J 

2 100 pblavels st&k for monthsln 1% HNO, / LDPE Carbdm. 1 -10,oOO ppm sututions chemicallydae fur years in 
? ! ! , ; L D f  E container. 

8.0 

9.0 

90.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accrgdltation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Coundt for Accreditation (RVA) 
Entiad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net lnternationa I Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (mS). 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), tsrrtel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
PolandfPCBC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AAENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10:3 1SOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Materlal Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Tatpei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

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

10.2 ISOnEC 17026 - 1999 "General kequirements for the Competence of Testing and Calibration" 

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

t0.6 MlLSTD-46662A (Obsolete/Observed) 



01039O 
11.0 DATE OF CERTIFICATION AND PERJOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a property 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-SWlO20) of chemically-stable solutions performed st 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. Routfne laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Ilfe. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 24,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certiftcate Prepared By: JoAnn Struthers, QA Administratii Assistant 

CertIfylng Offlcet: Paul Gaines, Chemist, Senlor 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, n] 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-907-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

c e r t i f j c a t e  of a n a l y s i s  
e 

I .O Inorganic Ventures / IV Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified valuets) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 {Reference Materials - Contents of certificates 
and labelts), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materiats," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Zirconium in H2O tr. HNOs tr. HF 

Certified Density: 0.999 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: 
Q W t M  Value (Q = (Ql= MBan 

n =  rmrrt>erdmeasurwnen!s 
El$ = lhe swmti f f#n d all sign#icant estimted ems 
(Most c m n  are the musfrmhdrmM mew&, 
weighing, dihtiontovokwe, mi thefixed erru reportedonthe 
NiST ERd certiicate of mnat@s.) 

n XI = indivw results 

m'" 
Uncertabby {$ = 21kmIR~ 

4.0 TRACEABILIN TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Cl "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. IO)  
D 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 #l 1004 i 2 pglmL (Avg 2 runs) 

ICP Assay NlST SRM 3169 Lot Number: 990109 

Gravlmetrk NET SRM tot Number: See Sec. 4.2 

Assay Method #2 4000 pglmL 

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


4.2 

4.3 

4.4 

060392 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-lMM-001, The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstiute of Standards and Technology (NIST). The NlST Traceat3ilii numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balences are calibrated with a Class 1 andor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOME7ER 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 A S N  En-87 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769~3,217~68/p1~52,17624W1~52,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURtflES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglrnL 
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-1 
UWA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

AI 0.01416 

!!?! Sb < 0,00099 

M As < 0.01981 

M Ba < 0.01981 

Q Be < 0.40048 

!!!! 61 < 0.00079 

M B 0.13864 

Q < 0.02123 

Q Ca o.ooao9 
M 0.00990 

!!!! CS < 0.00059 

Q Cr < 0.00881 

M CO < 0.00594 

!!d cu < 0.01188 
M - Checked by 1CP-MS 

P Li c 0.00012 

!!!? LU < 0.00079 

Q Mg < 0.00012 

9 < 0.00401 

Q Hg < 0.04405 

B Mo < 0.40048 

!!!! Nd 0.00396 

9 Ni 0.01214 

Nb < 0.08010 

Q os 

M Pd < 0.00990 

Q P < 0.01922 

M < 0.00396 

Q K 0.00681 
0 - Checked by ICP-OES i .. Spectral Interference 

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 preparatlon of "working reference samples" 
For interference studies and the determination of cortectjOn coefficients 
For detection limit and linearity studies 
For additional intended uses, contact N Technical Staff , 

bred Clean Room. An 

!!l! fe < 0.05942 

0.00059 

!!d < 0.00198 

!d Th 0.00198 

!d Tm 0.00079 

M Sn < 0.00990 

B < 0.16019 

fi w 0.01981 

0 k! u 0.00396 

v < 0.00396 

M Yb < 0.00198 

$2 y < 0.00401 

Q Zn 0.04005 

1 zr 
s - Solution Standard Element 



0103S3 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THfS REFERENCE MATERJAL 

8 .Q 
9.0 

10.0 

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

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

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

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexican8 de Acredltacion, a.c.(EfulA) 
Members of IQ Net International Certlfication Netwoe: 
Argentina (IRAM), Australia (QAS), Austria (&S), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), israei (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEW), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISWE& 17026 - 1999 "General kequlrements for the Competence of Testing and Calibration" - Chemical Testing - Accredited AZLA CerOncate Number 883.01 

ISOAEC Gutde 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 @ A M ) ,  Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeaiand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 
1OCFRSO Appendix B - Nuclear Regulatory Commlsslon 
- Domestlc Llcenslng of Production and Utliization Facilities 

lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compiiance 

MlLSTD45682A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALJDITY 010394 

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. SheH life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stable solutions performed at Inorganic Ventures / N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under speclal conditions 
that minimize transpiration and Instability, the sheH l ie can be extended past this hit. 

11.2 ExpiratJon 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 Me. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencks' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 19,2003 

mm= Expiration Date: 

Cl il&s 

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

g&d& &- 
Certificate Approved By: Katalin Le, QC Supervisor 

CerWying Officer: Paul Galnes, Chemlst, Senior Technical Dimtor 



010395 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88362. 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 labet(s), IS0 Guide 34-2000 ”Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1 989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade I000 pg/mL Barium in 0.1% ( a h )  HNCb 2.0 

. Certified Density: 0.999 g/mL (measured at 22” C) 

The Certffied Value is based upon the most precise method used to analyze this CRM. The following equatlons are used in the 
calculation of the certified value and the uncertainty: 
CertIfkdValw 0 = 

n 

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

4.0 TRACEABILIlY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Cl ‘Property of the result of a measurement or the vaQe of a standard whereby It can be related to stated references, usuaHy 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (tS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST 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. 

4.5 Assay Method #l 998f  4gg/rnL 
ICP Assey NlST SRM 3104a Lot Number: 992907 

1001 f 1 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 

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


4.2 

4.3 

4.4 

BALANCE CALl6RATlON - At1 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 822126Oo17-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical welght set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NET test number is 822l260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final denskles are caltbrated 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, 17624O/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 11258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICWMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurlties by Axial ICP-OES and ICPhrlS. The resuh 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. 

P AI 0.00011 

!!I Sb < 0.00106 

M AS < 0.02114 

s Ba 

An Be 0.00106 

M 5i < 0.00085 

!!! B 0.14800 

M 0.00634 

Ca 0.00072 

. !!!! 0.01057 

h!! CS e 0.00063 

!!d Cr < 0.01057 

hd CO < 0.00634 

M CU 0.01269 
M - Checked by ICP-MS 

M DY C 0.01269 

!!!! Et < 0.01057 

Q. Eu < o.00040 

0 Gd < 0.00052 

M Ga 0.00211 

M 0.01269 

M Au 0.00634 

M Hf < 0.00423 

M Ho 0.00106 

!!!! In C 0.02114 

M lr < 0.01057 

Q Fe 0.00062 

M La 0.00106 

- M Pb o.Ooo20 

Q Li c 0.00400 

M Lu < 0.00085 

0 Mg o.ooO09 

An Mn < 0.00846 

P H0 < 0.01200 

M Mo < 0.00423 

Q Nd < 0.00330 

M Ni 0.01691 

!@ Nb < 0.00106 

n @  
M Pd 0.01057 

Q p < 0,00260 

!!!! F't < 0.00423 

Q K e 0.00180 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00063 

M Re < 0.00211 

Y Rh < 0.00211 

M f?b < 0.00211 

M Ru 0.00423 

P Sm 0.00071 

M SC < 0.02114 

M Se 0.01691 

Q si 0.00340 

!d AS e 0.00423 

M Ne c 0.21142 

9 Sr 0.00379 

9 S < 0.02500 

Q fa < 0.00690 
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, GFM, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coeffidents 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M 18 < 0.06343 

M TI c 0.00211 

M -m 0.00211 

- 0 Tb < 0.00390 

!!!! Tm < 0.00085 

M Sn < 0.01057 

M < 0.10571 

M w e 0.02114 c L M u 0.00423 

v < 0.00423 

M Yb < 0.00211 

Q Y 0.00040 

Q 0.00039 

b! Zr < 0.01057 
s - Solution Standard Element 



OI03S7 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

90.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registradon - QNll CertMcate Number 010105 
Recog n ked 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), Fintand (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSzr), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swltzertand (SQS) 

- 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) (JNIA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norwey (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

- Domestic Llcensing of Production and Utillzatlon Facillties 

10.2 1SOIIEC WO2k - 1998"General kequirements for the Competence of Testing and Calibration" 

10.4 IOCFRSO Appendlx B - Nuclear Regulatory Commission 

10.5 1OCFR21 - Nuclear Regulatory Commission - ReporUng Defects and Non-Compllance 

10.6 All I LSTO-45662A (Obsolete~Obse wed) 



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 controlied end monitored conditions will rernatn wfthin the speclfisd uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic V€mtuteS I N Labs indicate a CRM 
shelf-llfe 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 thls Ilmtt 

1 I .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' rewmmendatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 28, 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Cedffcate A P P ~ M  BY: Kataiin Le, QC Supervisor - k c  

CeWfying Officer: Paul Gaines, Chemist, Senlor 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: ivsalesQiistandards.com website: www.ivstandards.com E cer t i f  i c a  te of a Ita I y s i s  

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quatity System Guidelines for the Production of Reference Materials," 
and IS0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I000 pg/mL Beryllium in 2% tabs) H t W 3  

Catalog Number: 

Starting Material: Be(OOCC H3)Z 
S t a ~ n g  Material Punty (%): 99.999897 
Starting Material Lot NO ol-lo-ol 

CGBEI-1, CGBEI-2, and CGBE1-5 
Lot Number: W-BE01104 

Matrix: 
DATE R E I X  2 VED : ---@lQ!LQ!t _____-___ 

CERTIFIED VALUES AND UNCERTAINTIES DATE OFENED: ______  ?!&Ql&k --.- 

Certified Concentration: 

J, WDRI~AN 111: !.,..A~~~/\?AUCHEM LABSQ%i4a 
2% (abs) HN03 

DATE EXP I R E R :  W L ! L W _ . Y r n - -  

I NOR15 : ,.."%!.?"@ ---........ F u : __ .E253393 _- . . . .-.-. 
1007 A 4 pg/mt 

Certified Density: 1.023 g/mL (measured at 22" C) 

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

a w t r i  Value (ss = 

Uncwtainty (2) = 21hs , f l *  

a= mal 

n =  nwberofmastw?mts 
I$ = The swrmsth d all Sgnifiant estirrated erms 
(Most c m n  arethe wrcrsfromlnstrurrental mas we^, 
Weigt-rlnSI, dilution to votum, and the Tied war repwted on t he 
MST !XM certtficate of malysls.) 

n XI = micfual resutls 

@la 

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 N 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 1007 f 4 pg/mL 
ICP Assay NlST SRM 310% Lot Numbef; 892707 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay IWW m 1002 pg/mL 

http://ivsalesQiistandards.com
http://www.ivstandards.com


010400 

0 AI < 0.00800 !!!! DY 0.01305 - 0 Li < 0.00002 b!! Pr 0.00065 

M Sb 0.00109 h!! Er 0.01087 !d LU 0.00087 h! Re < 0.00218 

M As 0.02175 M Eu < 0.00652 P < 0.00003 M Rh < 0.00218 

h!! Ba 0.02175 k! Gd < 0.00218 0 Mn < 0.00002 M Rb 0.00218 

g 0 e  - M < 0.00218 Q Hg < 0.01500 M Ru < 0.00435 

- M Bi e 0.00087 M Ge 0.0130s !d M O  C 0.00435 M Sm 0.00218 

0 6 0.01200 II?. Au < 0.00652 - M Nd < 0.00435 Q Sc < o.oooo9 

- M Cd < 0.00652 &! Hf C 0.00435 M Ni < 0.65245 M se 0.01740 

0 Ca 0.00164 * M Ho < 0.00109 M Nb o.00109 - 0 si 0.00649 

!d Ce 0.01087 !!!! In 0.02175 g os 4 AS 0.00435 

51 Cr < 0.00900 Q fe  0.00268 n p  M Sr < 0.00109 

- M CS < 0,00065 M It < 0.01087 M Pd 0.01087 Na 0.00368 

M co 0.00652 M La < 0.00109 - M Pt < 0.00435 1 s  

hn Te < 0.06525 

h!? fb < 0.00065 

!!d TI 0.00216 

!!d Th < 0.00218 

M Tm e 0.00087 

M Sn < 0.01087 

M Ti < 0.10874 

w < 0.02175 

- u < 0.00435 a 
- M v 0.00435 

M Yb < 0.00218 

- M y < 0.08899 

hd zn  < 0.04350 

6.0 INTENDEDUSE . 

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 addltionel intended uses, contact IV Technical Staff 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System 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 
Argentina (IRAM), Australia (QAS), Austria (c)aS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KENLA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng - Accredited APLA Certificate Number 883.01 

10.3 ISOIJEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mkual 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 (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-S MGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilfretion Facilities 

Net International Certification Network: 

10.2 ISO/IE& 17025 - 1999 "General Requirements for the Competence of Testing and Callbratlon" 

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

10.6 MILSTO45662A (Obsolete10bsewed) 

'I 1.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the snalyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wjll remain within the specified uncertainty 
range. Shelf l i e  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions perfoned at Inorganic Ventures / IV Labs indlcate 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 firnit. 

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 regufatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 08,2004 

-mm 
112005- 

Expiration Date: 



12.0 NAMES AND SIGNATURES O f  CERTIFYING OFFICERS Oie4)o2 

* L  w- 

Certificate Prepared By: Debbie Newman, Production Manager 

Certificate Approved BY: Katalin Le, QC Manager 

Certifying Mficer: 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 

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

c e r t i f i c a t e  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pglmL Chrornh~rn'~ in 1.4016 HNO, (abs) 
Catalog Number: CGCR(3)1-1, CGCR(3)l-2 and CGCR(311-5 

CERTlFtED CONCENTRATION: 995 f 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: 

Uncertainty (*I = w ~ ~ E s  ,)z11n 
( n P  

Certified Value ( X I  = Li 
n 

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

Instrument Analysis: 995 f 3 pg/mL (Avg of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NiST SRM 31 12a. 

Calculated Value: 1002 yglrni. 
Method: Calcultned, based on starting material. 

TRACE METALLIC IMPURlTlES DETERMINED BY ICP-MS AND ICP-OES IN PglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an UtPA-Fittered Clean Room. 
An ULPAcFilter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

e 
0.0028 

<0.000050 
€ 0.00 10 
c 0.001 0 
< 0.000060 
< O.ooOo40 
C 0.0070 
<0.00030 

0.001 1 
<0.00050 
<0.000030 

co.10 
< 0.00060 

<0.00060 
< 0.00050 
< 0.00030 
< 0.000 1 0 

0.00070 
< 0.00060 
<0.00030 
<O.o0020 
< 0.OOOO50 
co.10 
< 0.00050 
co.10 
0 .OOOO 5 0 
0.00039 

<0.0010 
<0.000040 
<0.010 
<0.060 
<0.10 
< 0.00020 
< 0.00020 
co.10 
< 0.000050 

<0.00050 

< 0.00020 

< 0.000030 
0.0001 0 

<0.00010 
0.0066 
0.01 7 

< 0.0001 0 
<0.0010 

co.10 
0.00070 
0.01 6 

<0,000050 

<0.00070 

<0.0030 
<0.000030 
<0.00010 
<0.00010 
<0.000040 
<0,00050 
<0.0050 
<0.0010 
<0.00020 

<0.00010 
< 0 .OO40 
co.10 

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 2Z°C}: 1.010 g/mL 
QA:KSL nnarocoms 

(over) 

Quality Assurance Manager 

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


e QUALITY STANDARD DOCUMENTATION 

1. IS0  9001 2000 QMI Registered Quality System (Certificate Number 010105) 

Members of IO Me? : Argentina (!RAM), Australia (QAS), Austria {C)QSl, Belgium 
(Avtnter) , Brazil [FCAV), Canada (QMI1, Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic {COS), Denmark (DS), Finland {SFS), France (AFAQ), Germany (DQS), Greece IELOT), HWwW (MSZT), trdand (NSAk 
Israel (SII), htaly (CiSQ), Japan (JQAI, Korea (KSA-QA), Netherlands (KEMAI, Norway (NCS), Poland(PCBC), Portugal (APCERI, 
Singapore (PSB), Slovenia (SIU), Spain (AENOR), Swltterland ISClS) 

2. 

3. 

ISO/IEC Guide 34-2000 “General Requirements for the Competence of Reference Material Producers” - Reference 
Materials Production - Accredited A2LA Certificate 883,02 
1SO/IEC17025-1999 “General Requirements for the Competence of Testing and Calibration” - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRZ 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The lennth of time that a ProDerh stored and nackmd standard will remain within the 
soecified uncertainty. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures’ Standard Solutions are chemically stable indefinitely, Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures’ studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be use& A one year expiration da 
recommended by most state and federal regulatory agencies. Transpiration issues a 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure 

IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to  contamination issues in 
packaging materials. 

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. 

BALANCE CAUBRATlON 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights w e d  for testing are annually 
compared to Gerhart Scale Corporation‘s master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NET Traceability numbers are 4283596 and 454678. The NET test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
w’th a class 1 analytical weight set. These weights are tested annually by a NlST 1 NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERMOMETE~ 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 €77-87 and NIST Monograph 150 using NIST 
Test Nos. and Std Nos.: 789543, 21 7368/769543, 21 7368/Pt 4452, 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, 119018, 471047 and NIST test report Nos. 811/258622, 811/2557078, and 
236090. 

TECHNICAL SUPPORT 
Ali customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT’L 1-732-901 -1 900 FAX 1-732401-1 903 E-MAIL !Mech@kst8ndards.m 

-2- 



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

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

c e r t i f i c a t e  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

Certified Concentration: 1005 f 2 p@mL 

Certified Density: I .014 g h L  (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 certlfled value and the uncertainty: 
C B f t y l e d V & Q = u  a= mal 

n xl= in~nrtdUalreSultS 

(n)'" 

n =  nunberofrmsummnts 
18 = The mmatlon d all srgndicard estirrated erms 
(Most c m  are the ermsfrominstrmntal masurenent, 
weighkrg, dllcRlon to vok#re, ;nd the fixed m u  reported on t hs 
NlEir SF&l cettifkde af analysis.) 

Uncertainty (t) 

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

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
U "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., 1903, definitlon 6.10) 

This IV product is Traceable to NlST via dlrect comparison to NlST SRMs. The uncertaintles for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, wefghtng and volume dilution emws. 

4.0 

4.1 Assay Method #l 1005 i 2 VglmL 
ICP Assay NlST SRM 31 14 Lot Number: 89181 1 

1005 f 2 pg1rnL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method 

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


4.2 

4.3 

4.4 

BALANCE CALIBRA'17ON - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These WeiMts are tested 
annually by a NIST I NVW accredited calibration lab. The NlST test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 whlch was cerllfied in accordance wlth the procedures o u t l i d  by ASTM E7747 and NIST 
Monograph 150 using NtST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-OOl.Tbemometer~ which are not calibrated vs standard thermometer No. 903-2680 are 
traceaMe to NlST Identification Nos. 92564,119016,471047 and NlST test repod Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3422-002 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 ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic lmpurlties 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-Flltered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of partlcles down to 0.3 pm. 

- 0 Al o.Oo090 

M Sb < 0.00252 

- M As < 0.05045 

- M Ba < 0.05045 

- M Be < 0.00252 

- 

M Bi < 0.00202 

- M 5 0.35312 

- M Cd < 0.01513 

0 ca o.oO011 

- M ce 0.02522 

- M Cs < 0.00151 

.I M Cr < 0.02522 

- M Co 0.01513 

cu 
M - Checked by ICP-MS 

M Oy 0.03027 

L M Er < 0.02522 

L M Eu 0.01513 

y Gd 0.00504 

M Ga c 0.00504 

- M Ge 0.03027 

M Au c 0.01513 

M Hf c 0.01009 

M Ho < 0.00253, 

M In < 0.05045 

M Ir 0.02522 

- 0 Fe 0.00054 

- M La 0.00252 

- M Pb O.OO050 

- 

I 

- 
- 
- 
- 

0 - Checlted by ICP-OES 

0 u c 0,00002 

M t u  < 0.00202 

- 
- 
Q Mg 0.00001 

2 Hg < 0.015M) 

M Mn < 0.02018 
I 

- M Mo c 0.01009 

- M Nd 0.01009 

M Ni 0.04036 

- M Nb e 0.00252 

- n Os 

M Pd < 0.02522 

0 P 0.00260 

- 
c 

- M Pt 0.01009 

0 K < 0.00180 

i - Spectral Interference 
- 

M Pr < 0.00151 

M Re 0.00504 

M Rh < 0.00504 

M Rb < 0.00504 

c M Ru 0.01009 

M Sm < 0.00504 

- M Sc 0.05045 

M Se 0.04036 

0 SI 0.00340 

M Ag 0.01009 

0 Na 0.00044 

M Sr < 0.00252 

- n S  
- M Ta < 0.03531 

n - Not Checked For 

- 

- 
- 

- 

- 
- 
- 
- 
L 

6.0 INTENDED USE 
For the caflbration of anaJytlcal instruments including but not limited to the folloWing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the ~Udation of analytical methods 
For the preparation of "working reference samples" 
for Interference studies and the determination of correction coefficients 
For detection llrnlt and linearity studies 
For additional Intended uses, contact IV Technical Staff 

- M Te c 0.15134 

M Tb < 0.00151 - 
M T I  <0.00504 

M Th 0.00504 

- M Tm c 0.00202 

Q Sn 0.00439 

- M Ti < 0.25223 

M W < 0.05045 - 

0 M U < 0.01009 

0 V 0.00300 
- 
- 
I M Yb c 0.00504 

M Y < 0.20178 - 
- M Zn 0.10089 

s - Solution Standard Element 
M Zr < 0.02522 - 



8.0 

9.0 

10.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Qata sheet for information regarding this CRM. 

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

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 90Oj:ZOOO Quality Management System Registration - QMI Certificate Number Ot0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IO Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong K q  (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAf), Israel (Sil), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), NoMlay (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2U Certificate Number 883.01 

40.3 ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Produce&' - Refemnce Materials Production - Accredited AZLA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belglum (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SlNAL), Japan (JAB) (JNLA), Republlc of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.2 ISWE& 17028 - 1999 "General Fkequlrements for the competence of Testing and Calibration" 

10.4 1OCFRSO Appendlx B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utillration Facilitles 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-CompJisnce 

10.6 MI LSTD45662A (Obooletelbbserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY ai0408 

14.1 IV Shelf Llfe - The period of Ume 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 transplration (loss of water from the sdution) and infrequently, by chemical Instabitity. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures I IV tabs 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 transplration and fnstabllity, the shelf life can be extended past this limlt. 

11.2 Exptratlon 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 agencles’ recommendations that sdution standards be 
assigned a one-year expiration date. 

Certification Date: 02v *Oo3 

ExpiratJon Date: 
w!F= 1 ;; ,: ’ ;r( 5 

1 ;: L- . ,! ... 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

&&dt- &+ 
eruflcate &Proved Katalln Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Olrector 



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: ivsaies@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
* 

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

DESCRIPTION Of CRM Custom-Grade 1000 pg/mL Nickel in 1.4% (abs) HNO3 2.0 

Catalog Number: 

Starting Material: Ni pieces 
Starting Material Purity (%): 99,999371 

CGNI1-1, CGNIl-2, and CGNI1-5 
Lot Number: W-Nl02030 

3.0 

Starting Material Lot No t06L02 
Matrix: 1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 2 pg/mL 

Certified Density: 1.01 1 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 certiffed value and the uncertainty: 
oertllled V a b  0 = g& 

n 

Uncertainty (2) 

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 wrnpared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILIW 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 N produd is Traceable to NtST via direct comparison to NIST SRMs. The uncertainties for each certified value an 
reported, taking into account the SRM uncertainty error and the measurement, weighlng and volume dilution erfm. 

4.1 Assay Method #I 99kt Spg1mL 

h a y  Method #2 1002 2 pglmL 
ICP Assay NIST SRM 31 36 Lot Number. 00061 2 

EDTA NET SRM 928 Lot Number: 880710 

a 

mailto:ivsaies@ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALl5RATlON - All balances are checked daUy using inhouse procedure number 6-IMM-001. The weights 
used for testing are annuatly compared to Gerhatt Scale Corporation's master weights and are traceable to the National 
lnstttute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhatt Scale Corp. d 
South Amboy. The balances are calibrated wlth a class 1 andor class 2 analytical weight set. These weights are'tested 
annually by a NET I NVIAP accredited calibration lab. The NET test number is 822/260017-98. 

THEdMOMETER CALIBRATION - The thermometers used in the determination of the final densities am calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outtined by ASTM En-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769!543,217368/P34452,176240/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, llWl8,471047 and NlST test report Nos. 81 1/258522,81 lM557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate at1 Cbss A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLtC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN p@mL 
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 analyred in an ULPA-Filtered Clean Room. An 
ULPA-Fkr is 99.9985% efficient for the removal of partides down to 0.3 urn, 

M OY < 0.06577 

M Er < o.o%ai 
M Eu < 0.03289 

M < 0.01096 

M Ga c 0.01096 

M Ge < 0.06577 

&! Au < 0.03289 

M Hf < 0.02192 

M HO 0.00548 

M In c 0.10962 

M Ir < 0.05481 

Q Fe 0.00156 

M La * 0.00548 

M Pb 'C 0.03289 

P Li < 0.00006 

Ed Lu 0.00439 

Q M a  0.00002 

M < 0.04385 

P Ha 0.03441 

M MO 0.02192 

M Nd 0.02192 

s Ni 

M Nb < 0.00548 

0 -  

M Pd < 0.05481 

Q P < 0.31280 

b!! f3 C 0.02192 

Q K 0.00043 
0 - Checked by ICP-OES i - Spedral Interference 

M Pr < 0.00329 

M Re < 0.01086 

M Rh c 0.01096 

M Rb 0.01096 

?!! Ru < 0.02192 

M Sm < 0.01096 

M sc < 0.10962 

!% 0.01877 

P SI 0.00188 

M A9 -z 0.02192 

P Na 0.00102 

M Sr < 0.00548 

p s < 0.07820 

M Ta < 0.07674 
n - Not Checked For 

M yb < 0.01096 

h? y < 0.43849 

- M Zn 0.00189 

M a 0.05481 
s - Sotution Standard Element 

6.0 INTENDED US€ 
For the calibratton of analytical instruments including but not limited to the folMng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of anolytlcal methods 
For the preparation of "working reference samples' 
For Intehrence sttudies and the determination of correction coeffidents 
For detection knit and linearity studies 
For additional intended uses, ?tad N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Stmm d H d n g  -Keeptightly ssdsdnl?cnnd h use. 3ore snd u!m St P f H.  Do md pipd lrwn aOrt&ntY. Do nd rehrtn 
pttionsrrmwwsd icr pipettkrgb cxxwler. 
#mr& VkigM; Udmg CardCndmNunber; ChmiealFormIn socufim -50.6% +q 6, Ni(HIOba 
C M c d  OmpSlibiDly- Stable in Ha, HNO,, H$O, $IF, WO.. AVpidkWSjcmedia. St&dcw&hrnod metals and kuxprnnic 
anionshaCldicmedEa. 

b e  st& lor monthsin 1% HNO, ! W E  ccntdnw. 1-10,oOO ppm sokdions d##nicaltyStWiOryears in E%%2;3ii Oord4jnBr. 



8.0 

9.0 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material saftey Data sheet for information regarding this C M .  

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

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

10.0 QUALITY STANDARD DOCUMENTATION 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 dl0411 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EntMad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certification Netwoq: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ) Spain (AENOR), Switzerland (SQS) 
I S O d  17025 - 1999 "General Requirements for the Competence of Testing and Calibration'' - Chemical Testing - Accredited AZLA Certificate Number 883.01 

ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlaf 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 Talpei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaty (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOUS), 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 (W) (ICBO ES) 

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

1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-ST046662A (ObsoletdObserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I IV Shelf Life - The period of time during which the concentration of the analyte(a) 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 (b of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOl 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs Indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bo#tes. When stored under special conditrons 
that minimize transpiration and instability, the shelf l i  a n  be extended past this limit. 

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

Certification Date: July 23,2003 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS blo41z 
Certificate Prepared By: JoAnn Struthers. QA Administrative Assistant 

CeMying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i i c  v e n t u r e s  1 t 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-rnail: ivsaIes@ivstandards.com website: www.ivstandards.com 

cer t i f fca te  of a n a l y s i s  

Certificate #883-02. The cerlificate is designed and the cerbCaed value@) and uncertainty(ies) are 
detmined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and label(s), 
BO Guide 34-2000 "Quality system G u i d e h  for the W u c t b n  of Reference Maten'als,," aml Is0 Guide 35-1989 
"Certifcatlon of Reference Materials - General and Satisid Principles. 

:.O 

1.0 

4.0 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Boron In b 0  

Certified Concentration: 

Certified Density: 

999 f 2 pg/mL. 

I BO? g/mL (measured at 22" C) 

The Certified Value Is the instrument analysts value. The following equations are used In the calculation of the cerUfied value and 
the uncertainty: 
C e l f l i  Vabs = 

drmted e m  
urrenlal masurwrerd, 
xed arcr reported mt he 

TRACEABlLlTY TO NlSf AN 
u 'property of tile result of 
nationat or International sta 
ed., 1993, definition 6.10) 
c1 This IV product is Traceable to NlST via direct compadsm to NlST SRMs, The uncertainties for each certified value 8re 
reported, taklng Into account the SRM uncertainty mor and Ulemurernent, weighing and volume diluliMl e m .  
4.1 Assay klethod 999 f 2 (rglml (Avg 2 runs) 

fCP Assay NIST SRM 3107 Lot Number: 991907 

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


610414 
4.2 BALANCE CALIBRATION - All balances am checked daUy using in-house procedure number 6-IMMSO1. The welghb 

used for testing are annually compared to Gemart Scale CorporatiOn's master ~dghts  and are traceable b the National 
lnstttute of Standards and Technology (NIST). The NlST Tmceability numbers are 892476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 8221280017-98. All srnalytlcal balances am caIibrated every 4 months by &had Scale Gorp. of 
South Ambuy. The balances are caubrated with a class 1 andlor class 2 analytical weight set. Them weights we tested 
annuahy by a NIST I NVLAP accredited ca8braUon lab. The NlST tesl number IS 822/260017-88. e 

4.3 THERMOMETER CAtlSRATION - The thammsters used in the detemlnaUon of !he final dwWes are calibrated vs &imdard 
thermometer No. 903-2680 whlch was cerblfbd in accordance wfth the procedutes outlined by ASTM Ef7-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,176240/P14452,176240. The 
tn-house procedure No. is 2-QC-OOl.Therm4meters whlch are not callbrated vs standard thermometer No. 903-2680 am 
traceabte to NET ldentffication Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In.houae procedure 3-W-002 Is used to calibrate all Class A Glassware used in the 
manufactwe and 4udty contrd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICPIOES IN pg/mL 
Custorn-Gmde solutions are tested for trace metallic Impurities by Axlal ICP-OES and ICP-MS. The result fmm the mt sensttlve 
method for each element, Is reported below. SolutiMls tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

g AI < o.o0oQo 

c M Sb O.OO050 

L FA As < 0.01000 

e Ba * 0.00010 

0 Be < 0.00017 

M 8i 0.00040 

Z B  

c M Cd < 0.00300 

- 0 Ca < 0.00001 

- 0 Ce e 0.00300 

- M cs < 0.00030 

M cr < 0.00500 

- 0 co 0,00110 

bJ 4, < 0.00600 

- M Er c 0.00500 

- M Eu < 0.00300 

- M Gd 0.00100 

p Ga < 0.00160 

- M Ge e 0.00600 

- M Au < 0.00300 

y Hf, 0,00200 

- M Ho 0.00050 

M In <' 0.01OOO 

.-.L M Ir 0.00500 

- 0 Fe < 0.00120 

- M Ca < 0.00050 

0 Li < 0.00002 

M Lu < 0.00040 

0 Mg < O.OO006 

- 0 Mn 6 0.00002 

- 
.111 

- 

0 Hg e 0.01500 - 
- M Mo c: O.OO200 

- M Nd < 0.00200 

Q Ni '0.00230 

M Nb 0.90050 - 
- n Q s  
- M Pd e 0.00500 

0 P < 0.00250 

- M Pt 0.00200 

- 

- M Pr 0.00030 

M Re 0.00100 

- M Rh e 0.00100 

I 

M Rb 0.00100 

- M Ru 0.00200 

M Sm e 0.OOtOO 

0 SC < o.oooo2 

Q se 0.00620 

&J AQ < 0.00200 

- 

- 

Q Si 0.00067 

Q Na < O.OOOl0 

M Sr < 0.00050 - 
9 s < 0.1Oooo 

M Te 0.03000 - 
II) M Tb < 0.00030 

- M n < 0.00ioo 

M Th < 0.00100 

M Tm O.OOQ40 

M sn < 0.00500 

- 
- 
g Ti < 0.05000 

- M W O.OIOO0 

M U < 0.00200 

0 V < 0.00083 

M Yb < 9,00100 

M Y < 0.04OOO 

- 
d 

- 
Q zn < o.Oo019 

M Ta c 0.00700 - M zt < O.OO500 - M Cu < 0.00800 - M Pb < 0.00300 0 K 0.00300 - 
s - sdutlon Standard Element M - Checked by ICP-MS 0 - Checked by ICP-OES 1 - Spectral Interference n - Not Checked For 

6.0 INT€NL)ED USE 
For the calibration of analytical lnstnrments induding but not limited to the foowing; 

For the validation of enalytlcal methods 
For the preparation of 'inrorklng reference samples' 
For interference studies and the determination of cwrection coeffkients 
For detection limit and linearity studies 
For additional Intended uses, contact N Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XPF, and DCP 



610415 
7.0 INSTRUCTIONS FOR'THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Qwiity Management System Registfatlon - QMI Certfflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditatlon (RVA) 
Entfdad Mexicana de Acredltacion, a.c.(EMA) 
Members d IQ Net International Certlficatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdumbia (ICOMEC), Czech Republic (CQS), Denmark (DS), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Is& (Sll), ItaIy (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC), Portugal (APCER Shgapore (PSB), Slovenia (SIQ), Spah (AENQR), Switzerland (SQS) 
lSOfiEC 47025 - 1999 "General kquirernentr for the Competence of Testlng and Calibration" - Chemical Testlng - Accredited A2lA Certificate Number 883.01 

ISOilEC Guide 34 - 2000 "General Requintmentd for the Competence of Reference Materlai Producers" 
Reference Materials Production - Accredited A2LA Certfflcate Number 883.02 

AZLA Mutual Recognitlorr Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (SKO-OSE), Canada (SCC), Chinese Talpel (CNCA), Czech RepuMk: 
(NAO), Denmark (DANAK), Flnland (FINAS), France (COFRAC), Germany (OAR), Hong Korrg ( H W ,  Ireland (NAB), Ita@ (SIT) 
(SINAL), Japan (JAB) (JNLA), RepMic of Korea (KOLAS), The Netherlands (RvA), New Zealend (IANZ), Nomay (NA), 
Portugal (IPQ), Singapore (SAC-SINGlAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SA$), United Kingdom (UKAS) 
and United States (WLAP) (IC80 ES) 

I OCFRSO Appendix B - Nuclear Regulatory Commlsslon 
Domestic Licensing of Production and Utilkatlon Fscllltles 

lDCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MlL-STO-45682A (0bsoleteK)bserved) 
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11 .O DATE OF CERTIFlCATlON AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The p e w  of tlme during which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally mtrolled and monitored condi~m will rernain within the specified uncertainty 
range. Shelf life Is limited primarily by transphation (loss of water from the sohrtion) and infrequently, by chemical instability. 
Transpirahlon studles (P-SPO1020) of chemically-stabie solutions perform& at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-(ife of four years for solutions packaged In 5Oo-mL low density polyethylene bottles. When stored under special conditions 
that mlnlrnlze transplratlon and instability, the shelf Ilfe can be extended past thls limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM inweases transpiration 
losses and the chance of amtamfnatton which affect the integrity of the CRM and limit i t s  useful life. 
Inorganic Ventures / iV Labs mcurs with state and federal mgulatory agencies' recommendations that solution standards be 
assigned a one-year explfation date. 

Certification Date: Mar& 21 9 2003 

Expiration Date: 
102004- .. . . . .. .. 

. . .  
. .. . .  . .  .. . 

. .  
. .... . ; .. 

12.0 NAMES AND SIGNATUR 

Certlftcate Prepared By: ' '. 

Certtficate ~pproved 8y:' 

Certifying Officer: , '  

. .  

::.:. 

.. . 
.. '... 



010417 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsales@ivstandards.com website: w. tvstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

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

2.0 DESCRIPTION OF CRM Custom-Grade 1000 p@mL Molybdenum in H2O tr. NH4Oti 

3.0 

Catalog Number: 
Lot Number: W4lOOI 132 
Starting Material: (NH4)6Mo7024xH20 
Starting Material Purity (%): 99.995947 
Starting Material Lot No 21410 

CGMO1-1, CGMOI-2, and CGMOl-5 

Matrix: H20 tr. NH40H 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1004 f 2 VglrnL 

Certifled Density: 0.998 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 uncertalnty: 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of 8 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 cornpadsons all having stated uncertainties.' (IS0 VIM, 2nd 
ed. , 1993, definition 6.10) 
0 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 1004 f 2 VglmL (Avg 2 runs) 
ICP Assay NlST SRM 3134 Lot Number: 891307 

Gravimetk NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1008 pglmL 

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


4.2 

4.3 

4.4 

050418 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure na'mber 6-IMM-001. The weights 
used for testing 8re annually compared to Gerhart Scale Corporation's master webhts 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 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weQM set. These weights are tested 
annually by a NIST I NVLAP accredi i  callbration lab. The NIST test number is 8ZZ?6OO17-98. 

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 €77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/169543,217368P14452,176240/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. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATIOff - 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 IMPURtTlES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pg/mL 
Custom-Grade soluttons are tested fw trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most senshe 
method for each element, Is reported below. Solutions tested by ICP-MS were analfled In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M OY < 0.01198 

M Et < 0.00998 

M Eu 0.00599 

M Gd < 0.00200 

!i? Ga 0.00200 

M Ge < 0.01198 

M Au < 0.00599 

M Hf < 0.00399 

M Ho < o.ooi00 

M In 0.00235 

M 0.00998 

9 Fe < 0.50000 

M La < 0.00100 

M Pb 0.00599 
0 - Checked by ICP-OES i - Spectre1 Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not lknited 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 lhnit and linearity studies 
For additional intended uses, contad IV Technical Staff 

0 b! u < 0.00399 

M V < 0.00399 

- M Yb 0.00200 

M y 0.07987 

M I n  0.03993 

M a 0.00998 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010419 
Stagge & HandCng - Keeptightly sealedwhennot in use. Store end use at 23 f 4*. Do mt pipe4 fnwn catdmr. Do nd &urn 

Marric WgM; Valence; Coadndim NurJser; U m i c a l  Form in %Urn - 9594; *6; 6,7,8,9; [MoO.]3(d7ernical form aS 
reW) 
Cherscd W b i c f y  - Mo is received in a NH.OH madrtr giviq the opador the clption d Using HCI cr HF to Stablliae adclic 
solltions. The w0.]4 IS soluble in concertreled HCI [MoWJ', dilLte HF / HNO, [IvlOoF$ and basicmedia [Mo0.J3. Sable d 
ppm levels with m e  metals prwided it is fkrorinaQed. Do nd mixwith Alkaline or RWE Earthswhen HF is pesent. Stab&? vdth 
most inotgmic anions provided it is in the 
StabiMy - 2-1 00 ppb kvels d&Ie (done or rn txed M h  all otkr  metals W are d comps&le levels) us the [MoOFlj3 far months 
in 1 % HNO, I LDPE nxtainer. 1-1 0,000 ppp single element sokdiws CIS the (h400.1~ chernidly deMe for yeas in 1 % NH.OH in 
8 LDPE cwtainer. 
Mo Corrtainiig Sanples {Pqmwtbn and Sdubion) -Mal (%Me in HF I HNOI or hd dilute HCIJ Oxide (soluble in HF or 
NtLOHS : Oraarric Metrices (Dry ash a4 450% inpt' a-4 dlssotve a0detM W Q HCI 1. 

pottms r e m o d  kr pipetting $3 confairer. 

ChGmiCd form. 

ICP-OES 203.844nm o.ct1210.0m~lglhrl 1 ion 
ICP-MS 204.598 m 0.012 IO.001 WlM 1 ion ir, Ta 
ICP-MS 9s m u  3ppa nh M' =VPK"O, 'WQ, WS)', VPt'' 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

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

- Chemical Testing - Accredlted AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredfted MIA Certlflcate Number 883.02 
A2LA Mutual Recognitton Agrement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (Srr) 
(SINAL), Japan (JAB) (JNIA), 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 (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utilization Facilith 

40.2 I S O l d  q702k - d 1 ' G e n e r a l  dequirements for the Competence of Testing and Calibration" 

10.5 IOCFRZI - Nuclear Regulatory Commlssion - Reporting Defects and Non-Compliance 

1 0.6 MILS TD-45662A (0 bsoletelObserved) 



I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010420 

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 wlthln the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemlcal lnstabllity. 
Transpiration studies (P-SPO1OZO) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shetf-lii of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf Ufe can be extended past this limit. 

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

Certification Date: July 23,2003 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthen, QA Admlnlstrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senlor Technical Director 



010421 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsales@ivstandards.com website: www.ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION IOOO pg/mt. Phosphorus in H,O 
Catalog .Number: CGPI -1, CGPl -2 and CGPl -5 

Lot Number: W-Po1123 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

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 ( 3 )  = X 1 

n 

(2) = mean xi = individual results n = number of measurements ZS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1006 4 pg1mt. 
Method: Acidimetric Titration vs NIST SRM 84k KHP. 

Instrument Analysis: 1002 j: 4 pg/mL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 31 39a, 

The independent samples t-test was used to determine If thera 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 t o  0.3 czm. 

- 0 AI 
M Sb - M As - M Ba - M Be 
M Bi 
I M B  - M Cd 
- 0 Ca - M Cc 
M Cs - M Cr 
M Co 
- M Cu 

- 

-.. 

- 
- 

< 0.040 
0.01 2 

<0.0010 
< 0.001 0 
c 0.000050 
< 0.000040 
<0.0070 
<0.00030 
co.010 
< 0.00050 
C0.000030 
C 0.0005 0 
< 0.00030 
0 I 080 

M DY - M Er - N Eu 
- M Gd 
M Ga - M Ge 
- M Au 
M Hf 

- M In 
M Ir 

- 0 Fe 
- M La 
M Pb 

M Ho 

- 

<0.00060 
C0.00050 
<0.00030 
<0.00010 
0.00070 

< 0.00060 
< 0.00030 
< 0.00020 
<0.000050 
<0.030 
< 0.00050 
<0.050 
< 0.000050 
<0.00030 

<0,0010 
c0.000040 
c0.0030 
c0.00040 
c0.020 
< 0.00020 
c 0.00020 
<0.050 
< 0.000050 

< 0.00050 

< 0.00020 

I M Pr 
M Re - M Rh - M Rb 
M Ru - M Sm 
fi sc 

9 Se 
Q Si 

M A9 - 0 Na 
- M Sr 

- M Ta 

- 

- 

- n S  

< 0.000030 
<0.00010 
co.ooo1o 
c 0.0001 0 
c 0.00020 
<0.00010 

< 0.40 
< 0.020 
<0.00020 
< 0.090 
CO.000050 

< 0.00070 

- M Te 

M TI 
- M Th - M Tm 

Sn 
fi Ti 

M W  - M U  - M V  - M Yb 
- M Y  
- M Z n  - M i 3  

<0.0030 
<0.000030 
<0.00010 
<0.00010 
C 0. 000040 
< 0.000 50 

<0.0010 
<0.00020 
c0.00020 
<0.00010 
<0.0040 
0.0035 

<0.00050 

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

ANALYZED 
QA : K L nn.oiomw 

DENSITY Of SOLUTION (measured at 22OC): 1.001 g/mL . (over) 

Expires: 
Quality Assurance Manager 112005- 

mailto:ivsales@ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

1. 0 IS0  9001 2000 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Net : Argentina (IRAM), Australia (QAS), Austria (6W, Belgium 
(Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), Columbia (JCONTEC), 
Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), Hungary (MSLT), Ireland 
(NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), Poland(PCBC), Portugal 
(APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited AZLA Certificate 883.01 

1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABILITY/ EXPlRATlON DOCUMENTATION 

Shelf Life - The lennth of time that a oroperlv stored and Packaged standard will remain within the 
specified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence, The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 2 1 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 

0 repeated use of solutions over a one year period may adversely affect the integrity of 
standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure 

IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to  Contamination issues in 
packaging materials. 

GLASSWARE CAUBRATION 
In-house procedure 3 - 0 0 2  is used to calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CAUBRATtON 
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 4283598 and 454678. The NlST test number is 822/260017-98. 

Ail analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NET / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

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 €77-87 and NlST Monograph 150 using NlST 
Test Nos, and Std Nos.: 769543, 21 7368/769543, 21 73681P14452, 176240P14452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
to  NIST Identification Nos, 92564, 11 9016, 471047 and NlST test report Nos. 81 1/258522, 81 1/2557078, and 
236090, 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INTL 1-732-901 -1 900 FAX 1-732-901 -1 903 E-MAIL IVtech@ivstandards.com 
-2- 

mailto:IVtech@ivstandards.com


pi0123 i n o r g a n i c  v e n t u r e s  / v 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. corn we bsite: w. ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
e 

1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. 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 Materials,” 
and IS0 Guide 35-1989 ”Certification of Reference Materials - General and Statisical Principies.” 

DESCRIPTION OF CRM Custom-Grade 1000 VglmL Sillcon in HzO tr. HN03 tr. HF 2.0 

Catalog Number: 
Lot Number: WIs102082 
Starting Material: Si02 
Starting Material Purity (%): 99.996367 

CGSII-1, CGSII-2, and CGSII-5 

Certified Density: 1.002 glmL (measured at 22” C) 

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

Cert#ledValue (gi = er#l # =  man 

n = twn%erd m m t s  
85 = 7he wmlatiOn d dl Si!JflifkWlt esOirraZsd 8 r m  
(Most c m  am the errasfrom instrumental measursrmnk 
welghhg, M i o n t o  v o b m ,  sld theflxed srra reported on t he 
Ntm SW cwtlflcate of aalysts.) 

n XI = individual results 

Uncertainty (&) = ~ W S I Y I ~ ~  

4.0 TRACEABILITY TO NIST 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 chah 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 dilutlon errors. 
4.1 1000 f 5 pg/mL (Avg 2 runs) 

ICP Assay NlST SRM 3150 Lot Number: 991 108 

GraWmeMc NlST SRM tot Number: See Sec. 4.2 

Assay Method #? 

Assay Method #2 I001 p@mL 



0404.24 
4.2 

4.3 

4.4 

BALANCE CALl8RATION - All balances are checked daily uslng Inhouse procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corpomtkm's master weights and are traceable to the Natlonal 
lnstltute of Standards and Technology (NIST). The NlST TraceaMflty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number Is 822/260017-98. Alf analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST 1 NVLAP accredited callbration lab. The NlST test number Is 822l2~17-98. 

THERMOMETER CALlBRAllON - The thermometers used In the detennlnatlon of the Rnal densities are calibrated vs standard 
t h e m e t e r  No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
inhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET ldentlffcation Nos. 92564,119016,471047 and NlSf test report Nos. 811/258522,811/2557078, and 236090. 

0 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quallty 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 bace metallic impurities by Axial ICPdES and ICP-MS. The result from the most sensitive 
method fur each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 ym. 

0 AI 0.02730 

c M Sb < 0.00113 

-L M As c 0.02284 

- M Ba 0.02264 

- 0 Be < o.Ooo91 

- M Bi c o.ooo91 

- 0 B 0.02409 

L M Cd e 0.00679 

- 0 Ca 0,00135 

- M Ce < 0.01132 

- M Cs < 0.00068 

- 0 Cr 0.00681 

- M Co < 0.00679 

p cu 0.00454 
M - C h h e d  by ICP-MS 

M Oy < 0.01358 

e M Er 0.01132 

- M Eu 0.00678 

I M Gd < 0.00226 

c M Ga < 0.00226 

- M Ge < 0.01358 

M Au < 0.00679 

- M Hf c 0.00453 

- M Ho 0.00113 

M In < 0.02264 

M Ir 0.01132 

- 0 Fe 0.00499 

M La 0.00113 

M Pb < 0.00679 

- 

- 
- 

- 
- 

g u o.oooo9 

- M Lu < O.OOO91 

0 Mg < 0.04991 - 
M Mn O.Oo908 - 
0 Hg 0.04991 - 
- M Mo 0.00453 

- M Nd c 0.00453 

Ni < 0.01044 

M Nb < 0.00113 

- n O s  

M Pd < 0.01132 

Q P < 0.02269 

- M Pt < 0.00453 

Q K < 0.00771 

- 

- 

0 - Checked by ICP-OES I - Spectral Interference 

- M Pr c 0.00068 

M Re < 0.00226 

M Rh < 0.00226 

M Rb 0.00226 

- M Ru 0.00453 

- M Srn < 0,00226 

I 

- 
- 

- 0 sc c o.oO091 

& si 
M Se 0.01811 - 

g Ag c 0.00453 

- 0 Na 0.02008 

0 Sr 0.00032 c 

p s 0.11342 

- M Ta 0.00200 
n - Not Checked For 

6.0 INTENDED USE 
For the calibratlon of analytical Instruments lnduding but not llmited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vatidation of analytical methods 
For the preparatlon of Working reference samples" 
For interference studles and the determination of comctkm coefficients 
For detection ltmlt and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te c 0.06791 

M Tb < 0.00068 

- 
- 
- M n < o . 0 0 ~ ~ 6  

- M Th < 0.00226 

I 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 e 0.00226 - 
M Y < 0.09055 

- M Zn < 0.04528 

M Zr < 0.01132 

- 

- 
s - Sdution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERlAL 

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

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

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) 
Entldad Mexicana de Acreditacion, a.c.(EMA) 
Members of iQ Net lnternatlonal Certification Network 
Argentina (IFMM), 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 (Sll), Italy (CiSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 
ISOAEb I t025 - 1999 "General Requirements for the Competence of Testing and Callbration" - Chemlcal Testing - Accredited A2LA Certificate Number 883.01 

ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
Reference Materials Production -Accredited MIA Certificate Number 883.02 

Australia (NATA), Austria (BmwA), Belgium (BELTEST) (ElKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Flnland (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 (SWEOAC), Switzerland (SAS), Unlted Kingdom (WKAS) 
and United States (NVW) (ICE0 ES) 
1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllitles 

Mutual Recognttion Agreement Partners: 

I OCFR21- Nuclear Regulatory Cornrnlssion - Reporting Defects and Non-Gompllance 

MILSTD45662A (ObsoletdObserved) 
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11 .O DATE OF CERTIFICATION AND PERlOO OF VALlDtTY 

11.1 IV Shelf Life - The period of time durlng which the concantration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored concljtions will remain dthln the specifled uncertainty 
range. Shelf llfe is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
shdf-life of four years for solutions packaged In 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiratlon and instabllity, the shelf life can be extended past this limit. 

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

Ceitiflcation Date: February 24,2003 
Expiration Date: ma= . E 7 pn5 

e L &  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

cefltflcate Approved BY: Kataiin Le, QC Supervisor U L  

Certifying Officer: Paul Gaines, Chemist, Senior Technlcal Director 



OS0427 
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 732-9M-I900 fax: 732-901-1903 

e-rnail: ivsalesQivstandards. corn website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/rnL Titanium in 1 .a% HNO, (ab4 tr .  HF 
Catalog Number: CGTI1-1, CGTI1-2 and CGTI1-5 This standard should not be prepared or stored in glass. 

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

Titanium Metal 
99.999% 
F29114 

CERTIFIED CONCENTRATION: I01 0 f 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 (R) = c x 
n 

(iz) = mean xi = individual results n = number of measurements ZS, = The summation of all significant 
estimated errors. 

Calculated Value: 1002 pglrnL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1010 f 3 pglmL {Average of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy {ICP) vs NET SRM 3162a. 

TRACE METALLIC IMPURITIES DETERMINED BY 1CP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Fiitarad Clean Room. 
An ULPA-Filter is 99.9985% efficient #or the removal of particles down t o  0.3  pm. 

< 0.01 0 
<0.000050 
c0.0010 
e 0.001 0 
<0.000050 
<0.000040 
<0.050 
< 0.00030 
eo.010 
< o.oO05o 
<0.000030 
<0.00060 
<0.00030 
< 0.040 

- M D y  - M Er 
- M Eu 
- An Gd 
M Ge 
- M Ge - M Au - M Ht - hA Ho 
- 0 In 
M Ir - 0 Fe 
- M La 

M p b  

< 0.00060 
< 0.00050 
< 0.00030 
<0.00010 
c0.00010 
< 0.00060 
< 0.00030 
< 0.00020 
<0,000060 
< 0.020 
C0.00050 
<0.010 
<0.000050 
<0.00030 

< 0.00 1 0 
<0.000040 
< 0.020 

0.0020 
<0.050 
<o.o0o2o 
< 0.00020 
c 0.060 
< 0.000060 

<o.oO05o 

<0.00020 
0.23 

<0.000030 
<0.00010 
<0.00010 
<0.00010 
<0.00020 
<o.oO01o 

€ 0.0020 
C0.40 
co.010 
c 0.00020 

0.12 
<0.000060 

< 0.00070 

C 0.0030 
< O.ooOO30 
< o.Oo010 
<0.oO0?0 
<o.o0Oo4o 
<0.00050 

<0.0010 
< 0.000 20 
<0.00020 
<0.00010 
<0.0040 

0.19 
0.000 50 

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.01 1 g/mL 
QA:KL (*r.ouuca~ 

(over) 

Quality Assurance Manager Expires: 

http://www.ivstandards.com
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e QUALIN STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System {Certificate Number 0101 051 

Members of IO Net : Argentina (IRAM), Australia (US), Austria ( O W ,  Belgium 
(Avinter) , Brazil (FCAV), Canada (QMII, Hong Kong (HKQAA), Columbia (ICONTEC), Czech 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA CerTtificate 883.01 

1 OCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licencing of Production 8nd Utilization Facilities 
1 OCFR21 .I Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5 .  
6 .  

STABIUTY/ EXPIRATION DOCUMENTATION 

Shelf Life - The length of time that a oroperlv stored and Packaged standard will remain within the 
soecified u n c e w  Shelf life is affected by chemical stability and transpiration Issues, 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration dat 
recommended by most state and federal regulatory agencies. Transpiration issues 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. 

PACKAGlNG DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure 

IV-fACK-001 i s  used to  clean all bottles. Contact us for technical information relating to contamination issues in 
peckaging materials. 

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. 

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 4283598 and 464678. The NIST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with 3 class 1 analytical weight set, These weights are tested annually by a NiST / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8, 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the fmel 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, 17624O/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, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6789 IMTL 1 -732-901-t9OO FAX 1-732-901 -1 903 E-MAIL lVtech@ivstandards.com 

-2- 

mailto:lVtech@ivstandards.com


010429 
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, suits 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: Ivsafes@ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
lnorganic Venturss I N Labs Is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
CerMcate P883-02. The certificate is designed and the cemeed va/ue(s) and uncertainty(ies) are 
detem‘md in accordance with Is0 Guide 31-2000 (Reference Materials - Contents of cenlificates and labe@$, 
IS0 GLlide 34-2000 “Quakty system G~iderines for tt7e ‘ d Reference Mate-, and Is0 Guide 35-1989 
“Certification of Reference Materials - General and Statisjcal Principles. ” 

DESCRtPTlON OF CRM Custorn-Grade 1000 grg/mL Strontium in 0.1% (abs) H N a  

CERTIFIED VALUES AND UNCERTAINTIES 

Certlfled Concentration: 

Certified Density: 

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

~ e r t # i i ~ a l u e ( n )  = & 

Uncertainty (i) =& 

998 f 2 pg/ml 

I .OM g /ml  (measured at 22” C )  

n xr-= 
n =  
zq = Thewinmation d a# significant estlrrated errors. 

W“ tal measwe- 
ertcr reported on the. 

The Independent samples 1-test 
confidence interval. Both methods were c0mp;aml and showed 
conAmtion of the accuracy of this CRM. 

TRACEABILITY TO NIST AN 
- “Property of the result of a rneasu lue of 8 standard whereby il can be related to stated references, usually 
national or international standards, through an unbroken chain of amprisons all having stated uncertainties.’ (IS0 VIM, 2nd ed., 
1993, defldtton 6.10) 

Thls IV product is Traceable to NIST 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 m r s .  

above assay methods at the 95% 
uncertalnties. This agreement Is a 

PENDENT METHODS 

. .. 
4.1 &=Y Method 998 f 2 pglmL 

EDTA NlST SRM 928 Lot Number: 880710 

3002 & 8 pg/mL 
ICP Assay NlST SRM 315% Lot Number: 990906 

-Y Method e 

mailto:Ivsafes@ivstandards.com
http://www.ivstandards.com
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4.3 

4.4 

BAtANCE CALIBRATION - All balances are checked daily using inhouse procedure number 6-lMMoo1. The weigh used 
for testing ate annually compared to Gerhart Scale Corporatlan's master weights and am hceabb to the National Institute of 
Standard$ and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Ctass 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 month by Gemart Scale Cop. of South 
Amboy. The balances are c;;llibrated with a daw 1 and/or class 2 analytical weight set, These weights are tested annually by 
8 NlST I NVLAP accredited calibration lab. The NIST test number is 822/260027-98. 

THERMOMETER CALtBRATlON - 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 €77-87 and N l S  
Monogwph 150 using NlST Test Nos. and SM Nos.: 769543,2173681769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is Z-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET ldentlfication Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPIOES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurltles 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-Alter is 99.9985% efficien! for the removal of particles down to 0.3 pm. 

9 0.00090 

M 0.00050 

Q As ' 0.00500 

- Ba 0.04001 

Q Be < 0.00009 

M 61 o.oo040 

9 B < o.oo060 

M < 0.00300 

Q Ca 0.03600 

M ce 0.00500 

- < 0.00030 

Q Cr o,ooo8o 

M < o.00300 

Q < 0.00140 
M - Checked by ICP-MS 

Q LJ 0.00003 

M Lu 0.00040 

9 0.00037 

e 0.00018 

0 Hg 0.01500 

M Mo 0.00206 

M < 0.00200 

M Nb < 0.00050 

n -  
P Pd 0.00400 

Q P < 0.00480 

M pt e 0.00200 

5! Ni < 0.00300 

P K < 0.00170 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00030 

1?! Re 0.00100 

i Rb 

L! Rh 0.00600 

9 R" 0.00300 

M Sm < 0.OOlM) 

M sc 0.01000 

Q se < 0.05ooo 

M &a e 0.00200 

Q Na 0.00520 

Lts 

P 0.00056 

Sr 

!!d < 0.007'00 
n - Not Chedced Fot 

Q Te 0.10000 

TI3 O.M#)30 

!!!! TI 0.00100 

M Th e o.ooioo 
M Tm < 0.00040 

M Sn < 0.00500 

M fi 0.05001 

hn w < 0.01000 

M u e 0.00200 

v 0.00200 

M Yb < 0.00100 

M Zn 0.02000 

M < 0.00500 

Q ' 0.00004 

s - Sdutlon Standard Element 

6 4  INTENDED USE 
For the callbration of andytlcal instruments indudng but not limited to the following: 
CP-MS, JCP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Wrklng reference samplW 
For Interference studbs and the detwmlnatlon of cormdon mfficients 
For detection ilmlt and linearity studies 
For additional intended USBS, mtact IV Technical Staff 

7,O INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 ttandlng -Keep tightiyseabdwhen not h use Store and USB at P * 4OC. Do not pipet from corrtainer. Do not return 
portians remveU fcr pipetting t) cuntalner. 
Aicmlc Might; Valence; Coordnalcm Nunbw; Chemical Form in Solution - 87.62; +2; 8; Sr(l-b,O),** 
Chemlcd Compatibility WWein Ha, and H W .  Avoid HSQ, Wand W a I  to basic media Stablewith most mstals and 
Inorganic an'm forlrJng insdlrble sikate, certxnate, hyhxide, oxide, fhmide, sulfate, oxalate, chromte, arsenate and tmgstate 
in netdrat queous mrsdb. 
Stabilst 2 100 blevels stable fwmnthsin 1% HNO, /LOPEcontainer. 1-10,ooO ppmsoiutiOrs cSrerricaRystaMeforparsin 
1 - 3 . S J k  /et$Ecultah€r. 
St CcmtzWng Sanples (Pm d o n  and Sdution) -Metal (Best dissolved in diluted HNCX 1: Ore (Carbonate fusion in pto 
follanred fy H a  U i i t i o n ) ;  &gmc M a t b  (Dry ash a d  dissolution in d h  WCI). 
Atanic Spectroeoopic htormatlm (ICPOES RLs amgknas WialLmU vlew): 

m l n m  o . ~ / a ~ ~ y g ' m L  1 
lCPMS 421.552nm 0.oa)8!~00004 mL 1 bn Rb 
lCPOES 4612733nm 0.07/0.003pgd? I a t w n c e  

Q& Iypa -underlined indlcak sewere at = m.) 
bn u,ce € s l b w l L  

ICPW 88amu 12OOppi ' n/a M 7QefSO 1 m ( b . Z , l T W P , 1 7 ~ 2  
9 
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8.0 

9.0 

10-0 QUALITY STANDARD DOCUMENfATlON 

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

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

10,l IS0 9001:2000 Quality Management System Reglstratlon - QMI Certificate Number 010105 
Recog nlzed by: 
Regisbx Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexiwna de Aaeditaaon, a.c.(EMA) 
Members of IQ Net International CertiITcation Network: 
Argentina (IRAM), Australia (QAS), Austria ( M S ) ,  Belglum (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Notway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOAEC 17025 1999 "General Rsqulrements for the Competence of Testing and Calibration" - Chemical Testing -Accredited AZLA 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 Recognltion 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 (NM), Italy (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), SwiQerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE30 ES) 

10.4 1OCFR50 Appendix B - Nuclear Regulatory Commission 
9 Domestlc Licensing of Production and Utillzstlon Fadlitles 

10.5 lOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and NonComplIance 

10.6 MiLSTD45662A (ObsoletdOboewed) 

I 1  -0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

I t 1  N Shelf Llfe - The perrod of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and mmitwed conditions wili remain within the speclfmd uncertainty 
range. Shelf life is limited primarlly by transplratlon (loss of water from the solution) and infrequently, by chemical instability. 
Transplration studies (PSW1020) of chemically-stable solutions performed at inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for sokrtions packaged in SOQ-mL low density polyethylene bofflem When stored under spedal conditions 
that minimize transpiration and instability, the shelf lih can be extended past this limit 

11.2 Explration Date The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the c h a w  of mtaminatlon which affect the i n w t y  of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 35,2002 
Expiration Date: 

0 1  2 m  
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertfRcate Prepared By: Debbie Newman, QA Administrator 

CeWiCate &Proved BY: Katalin Le, QC Supervisor 

CeRIfylng Officer: Paul Gaines, Chemist, Senior Technical Director 

..... 
. . .  



010433 
inorganic v e n t u r e s  / it 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: ivsales8’istandards.com website: www.ivstandards.com 

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

2.0 

3.0 

4.0 

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

DESCRIPTION OF CRM Custom-Grade 1000 pg/mt Tin in H20 tr. t ” 3  tr. HF 

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

XISNOI 11 5 Lot Number: 
Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 
Starting Material Lot No ~ 1 2 ~ 2 3  
Matrix: H20 tr. HN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 f 2 pg/mL 

Certified Density: 0.998 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: 

Wifii V a k  0 = ~ x x l  
n 

TRACEABILITY TO NIS7 

(Ql= meal 
xI = indkidual results 
n = nun” of masmrrents 
BS = The SJmnation d all signiflcard estirrated erms 
(Most c m n  am the errasfromiHrwrental m m m  
weighing, ciilutution to vdurre, a d  the f i xed  err# reported on t he 
NtsT swvl certificate of maw%.) 

AND VALdES OBTAINED BY INDEPENDENT METHODS 
U “Property of the result of a measurement or the value of a standard whereby it can be related to steted references, usually 
national or international Stand8rdS, 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 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 #1 995 k 2 pglmL (Avg 2 runs) 
ICP Assay NIST SRM 3161 a Lot Number: 9931 07 

Assay Method #2 998 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsales8�istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

,,db,llm0434 . e'weig ts 
BALANCE CALIBRATION - All balences are checked daily using in-house procedure number 6-1 
used for testing are annually compared to Gemart Scale Corporation's master weigMs and are traceable to the National 
tnstitute of Standards and Technology (NIST). The NlST Treceability numbers are 692476 - Class I and 692476A - Class 2. 
The NlST test number is 823260017-98. All analytical balances are calibrated every 4 months by Gethart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certEed in accordance with the procedures outlined by ASTM E77-87 and NIST 
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. 92564,119016,471 047 and NtST test report Nos. 81 1/258522,811/2557078, and 236090. 

0 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VglmL 
Custom-Grade solutions are tested SDr 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 anelyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00050 

0 Sb c 0.01oO0 

!!d As < 0.02009 

0 Ba < 0.00070 

M Be < 0.00100 

P 0.01200 

- 0 Cd 0.00009 

!?!! Ce 0.01004 

M cs 0.00060 

11 Cr < 0.01004 

Q Co < 0.00200 

M Bi 0.00080 

0 Ca 0.00150 

!d CU 0.01205 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00060 

M Re < 0.00201 

- M Rh < 0.00201 

M Rb 0.00201 

M Ru < 0.00402 

M Sm < 0.00201 

M Sc < 0.02009 

M Se < 0.01607 

Q Si o.oo%o 
M As < 0.00402 

!2 Na < 0.00010 

M Sr < 0.00100 

- n S  

M Ta 0.01406 
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 limlt and linearlty studies 
For additionai intended uses, wntad IV Technical Staff 

k! Te < 0.06026 

4 fb < 0.00060 

M c 0.00201 

M Th < 0.00201 

M Tm 0.00080 

B Sn 

M Ti < 0.10043 

h!! w < 0.02009 

0 M u c 0.00402 

M v 0.00402 

M fi < 0.00201 

M y < 0.08035 

M Zn < 0.04017 

M zr < 0.01004 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010.435 
Starage I t  Handing - Keep tightly sealed when not in use. Store md use at 20 f 4-6:. Do nut pip$ from mrtsiner. Do nd return 
portions removed fa ppltug to container. 
Mm'c W g R  Valence; Coordnatim Nunber; Chenical Form in %Mion - 118.710; +4; 4,5,6,7,4 Sn(OH),F,* 
C M c d  C#ngatibilCty - Soluble in HCI and dilute HF I HNO,. Awid neutral to basic media. Unstable at levelsw4th metals 
that wcutd pull F- away. (I-e. Do mt mix with Akalie or Rare Earths a high leds of tmnsition elements mless they b e  
fluorinated.) Stable vcah mod inorganic anions provided it is in the chemical fam ShaVKl ab=. 
StabiMy- 2-1 00 ppb levels stable (alone or mixed v4th all other m&lsW are, d m w&le lemls) as the Sr(OHJF," fa 1 year 
in 1% HNO, / W E  cwtainer. 1-1 0,000 ppm single element solutions =the sn(OH$l- chemically stable for years in 25% HNO, 
/trace HF inaLOPE container. 
Sn Cordami Ssrrple prepndion and S;ol@cm) - Metal (Soltbie In HF IHNO, M HCI); O>dc@ - SnO (d$de in HCt), SnO, 
-wry reslsta#o all acids induding HF(Fusionwrth equal parts of NaEO, end S. ll is then sollble in mater a dilute sads as the 
thiostamatek Ailbys (Treat first 0.1 g wdth 10 mL corn. HSO. to boiling mtil the alloy disintegrdes and nearly aH of ihe sulfuric 
acid is Weiled. Then cr;ld 100 tnL 0, free M e r  and 50 mL of mm HCI or transfer to a plastic container and add 1 ml HF in 
either case vlarrning gertly to brirg about solction.3 Organic Matrices(VolaWity end precipitation of the insduble s t W c  oxide ere 
problems. Consultation of the literatwe should be made fcr indiaidLlal matrices ! Sn ootnpourds.) 

ICP-OES 242.949nm 0.1 10.01 ~1g&L 1 atom W, Mol Rh ,Tal Go 
ICP-MS 120mu 5 ppt nCa M' **Te, ' b R ~ " O ,  q*PdtcO 

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

8 .O 

9 .o 
10.0 

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

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

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

tS0 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 1Q Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOIIEC 17025 - 1999 "General kequirements for the Competence of Testing and Callbration" - Chemical Testing - Accredited A Z U  Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Production - Accredited A2LA CertIflcate 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 (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (JPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( W P )  (IC80 ES) 
I OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

M IL-STD45662A (0 bsoletelo bserved) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 610436 

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 specifled uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instsbility. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5WmL 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 integrfty of the CRM and limit its Useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

, 

Certification Date: February I 1  , 2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 

Certificate Approved By: 

JoAnn Struthen, QA Administrative Assistant 

)cIIur& Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010437 
I n o r g a n S c  v e n t u r e s  1 i v  l a b s  

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

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
I .O Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M8342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(+ IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.q DESCRlPTlON OF CRM Custom-Grade 1000 pglml Bismuth In 3.5% ( a h )  HN03 

Catalog Number: 

Starting Material: Eli needles 

Starting Material Lot No G25L16 

CGBI1-1 and CGBII -5 
Lot Number: W-BIOI 089 

Starting Material Purity (Oh): 99.999090 X NORGAN IC I.,ABS/RADC:HEM t..AEiS b- 'La* a 
DATE RECE I VET) : __-_- O - V ~ ~ J Q ~  _____ 
DATE OPENEUr __.___- QW'LQL 

Matrix: J3Al-E EX p 1 : --....--- Q.&! .im?"*-d:: 
1 NQRG : - 9.2a_--"-"--po : ,F5a= -IC- 

3'50'0 (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAlNTlES 

Certified Concentration: 1002 f 4 p g h L  

Certified Density: 1.026 g/mL (measured at 22" C) 

f h e  Certified Value is based upon the most precise method used to analyze thls CRM. The followlng equations are used in the 
calculation of the certified value and the uncertainty: 
W i f k d V a l m Q = ~  a= m 

n XI = indwidml ESJltS 
n = nurrber d measmmnts 
M a  = The sunmition d all significant estimted e m s  
(Most c m n  are the errorsfromhSfrumntd measuremnt, 
weighing, dilution to volunce, #ld the futed errw reported on t he 
NET ET34 certtficate d malyss.) 

Uncertainty (2) = 2Ib-s,= 

4.0 TRACEABlLiTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
II yProperty of the result of a measurement or the vatue 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 uncertainti&." {IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
Ct 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 

Assay Method #2 I002 yg/rnL 

1002 2 4 pglml (Avg 2 runs) 
ICP Assay NIST SRM 3106 Lot Number: 991212 

Gravimetric NIST SRM tot Number: See Sec. 4.2 

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


4.2 

4.3 

4.4 

.@IO438 
BALANCE CALIBRATION - All balances are checked daily using in-house ptocedure number 61MM-001. The weights 
used for testing are annually cornpared to Gerhart Scale Corporation's master weights and are traceable to the Natlonal 
institute of Standards and Technology (NIST). The NlST Traceatdllty numbers are 692476 - Class I and 692476A - Class 2. 
The NET test number is 822!260017-98. All analytical balances are calibrated every 4 months by M a r t  Scale Cop. of 
South Amboy. The balances are calibrated wlth a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALtBRATlON - The thermometers used in the dekrmlnatbn of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using 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 themmeter No. 903-2680 are 
traceable to NIST ldentifjcatlon Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,81112557078, and 236090. 

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

5.0 
- 

TRACE METALLIC 1MPURITlES (TMl) DETERMINED BY ICPlMS AND ICPmOES IN PghL 
Custom-Grade solutions are tested for trace metallic impuritles by Axial ICP-DES and ICP-MS. The result from the most sensltlve 
method for each element, Is repwted below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. AR 
ULPA-Fllter Is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q At 0.00012 

- M Sb 0.00100 

- M As < 0.02003 

- M Ba < 0.02003 

- M Be 0.00100 

2 81 

- M 6 0.14018 

- 0 Cd 0.00017 

0 Ca 0.00245 

..h M Ce e 0,01001 

- M Cs 0.00060 

- 0 Cr 0.00020 

- M Co < 0.00601 

0 Cu 0.00014 

L M Dy < 0.01202 

M Er < 0.01001 

M Eu < 0.00601 

- M Gd 0.00200 

- M Ga < 0.00200 

M Ge < 0.01202 

M Au 0,00601 

M Hf c 0.00401 

- M Ho < 0.00100 

Q In 0.00105 

' - M Ir < O.OIOOI 

- 0 Fe 0.00014 

- 
- 

- 
- 

1 -  M La 0.00100 

- 0 Pb .0.00135 

M - Checked by ICP-MS 0 - Checked by ICP-OES 

6.0 tNfENDED USE 

0 Li c 0.00002 

M Lu 0.00080 

0 Mg 0.00070 

.... 0 Mn c O.OOO20 

- 
- 

- 0 ng < 0.01500 

M Mo < 0.00901 , 

- M Nd 0.00401 

M Nl 0.01602 

M Nb g 0.00100 

- 

- 
- 
- n os 
0 Pd e 0.06400 - 
c 0 P < 0.01000 

I M Pt < 0.00401 

0 K O.OOO39 

I - Spectral Interference 
- 

- M Pr < 0.00060 

M Re c 0.00200 

M Rh 0.00200 

I M Rb 0.00200 

M Ru < 0.00401 

- M Srn e 0.00200 

M Sc 0.02003 

Se c 0.01602 

0 Si 0.00105 

M Ag < 0.00401 

0 Na 0.00240 

M Sr e 0.0OloQ 

0 S 0.03000 

M Ta 0.01402 

n - Not Checked For 

- 

- 

- 

- 
- 
- 
- 
- 
c 

For the calibration of analytical Instruments including but not limited to the fdlowing: 

For the validation of anatyticai methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
Fw additional intended uses, contact IV Technical Staff 

ICP-MS. iCP-OES, FAAS, GFAA, XRF, and DCP 

- M Te 0.06008 

c M 7% < 0.00060 

- M TI < 0.00200 

- M Th c 0.00200 

- M Tm 0.00080 

- M Sn e 0.01001 

- M Ti 0.10013 

- M W C 0.02003 

M U 5 0.00401 - 
- M V < 0.00401 

- M Yb 0.00200 

M Y < 0.08011 - 
- 0 Zn 0.00008 

- M Zr c 0.01001 

s - Solution Standard Element 



010439 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staage & H d n q  - KeeptigMIy sealedvhen not in me. Stote end use d Z¶l i 4 s .  Do rut pi@ from cudeincr. Do nd 
rdum patiorrS removed lor pipettmg to mrtakrer. 
Manic WgM; Vdenceg Coadindion Nunba, m e a l  Farm m SoMcm - 208.9804; +J, 6 ;BiQW,O)'' 
Chemic$ Ccuqndbifty-Stabiein HCI, HNO,, HXQ. andHF.Audd baskmeda furminginsokrble lyhYdd8. Stablo vjth most 
metals and inorgrnic anions in d d i c  media. Memy salts the4 we insdrblc in wder sre soluble in HCI, HNO, and HF. The mea@ 
problem wSth EliJ' is its tenckncyto tlydrolype at hi$w amxrtrstions a in dilute acid. Nitric add solutions should be S%to hold 
the Bi in s o l u h  h the 1 00 to 10000 pgnTlL mncertrbion rang3 
StabiMy. 2-2 00 b levels stw for months in 1 % HNO, LOPE carbairn. 1-1 0,ODo ppm solutions chemically stable for years in 
5 - 7% NO, I L@' mrtarner. 
B i  Cmbiniing SamcJes preperation and Soldiorl) - Metal (soltble in HNO, 1; O$des ( SolLble in HNO, k Aloys [ Dssdw n- 
m c .  4:l HCI MNOJ. Heating may ke rec(uirm4.j Orgenic based (c)y ash at 4 s  and dlssolve ash h HNOJ CT mid digestion vuth 
m c .  hd sulfuric abd dding hydrogen peroocide dropivb and careluly uriil dear.) 

ICP-OES 3tX.772 nm 0.08 10.01 pghL 1 adorn Th,U,a,Hf, Fe 
ICP-OES 222.825 nm 0.1 1002 pghL 1 atom Q,Hf,Ce,OS 
ICP-MS 203 arnu 2 ppt nla M' iulr'cO 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:ZM)O Quality Management System Registration - QMi Certlflcate Number 020105 
Recognized by: 
Registrar Accredltation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for AccreditaUon (RVA) 
Entidad Mexicana de Acredltacion. a.c.(EMA) 
Members of IQ Net internatlonal Certification Network: 
Argentina (RAM), Australia (QAS), Austria (t)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sil), Italy (CiSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerl?nd (SQS) 

= Chemical Testing - Accredited A 2 t A  Certificate Number 883.01 

10.3 1SOllEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producers' - Reference Materials Productlon - Accredited A2LA Certificate Number 883.02 
A 2 U  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 (37) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), Mew Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unjted States (NVLAP) (IC80 ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Llcensfng of Production and Utillzation Facilities 

10.2 ISOIIEC 97025 - 1999 "General lkquirements for the Competence of Testing and Calibration" 

10.5 40CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MltSTD4S662A (Obsolete10bserved) 



lA.0 DATE OF CERTIFICAT1ON AND PERIOD OF VALIDITY 010440 

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 rnonltored conditions wlU remain Jthln the specified uncertainty 
range. Shelf fife is Ilmited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stabfe solutlons performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of fwr years for solutions packaged in 500-rnC low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and InstabHity, the shelf life can be extended past this limit. 

21.2 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 / IV Labs concurs with state and federal regulatory agencies' recommendations that solut&n standards be 
assigned a one-year expiratlon date. 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrathe Assistant 

?t#fLJt- 
Certlflcate Approved By: Katalln Le, QC Supenrlsor 

Certifying Officer: Paul Gaines, Chemtst, Senlor Technical Director 



&ectifikiiti? Df B&rtm $&zttriM 

Catalog Number: kW'9-2X/2Y Lot No. 25-5AS 
1000 mg/L Fluoride 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard hr Ion Chromatography inst rumentat i~~~ It can be 
employed in USEPA, ASTM and other methods relevent to the certified properties listed below. 

Certified Value: 998 mg/L 
U~certainty Associated with Measurement: 
certified Vdue is Traceable to: 

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

Refer to side 2 for details of measurement uncertainties. 

+/- 3.0 mg/ 
M$T SRM 3 183 

I Classical Wet Assay: 997 mgfL 
Method: Potentiometric using Fluoride ooanbmation electrode 

Instrumentation Analysis By Ion Cbromatography:999 mg/L 

Uncertified Properties: 

Trace Ionic Impurities ia the Actusl Solution via IC Analysis: 

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 OfunCertainty 
of measurements and other effhts, 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 

Date of Certification: 

G3 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an EO 900 I system consistent With the f d o w h g  
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACIEWCIITAC Guide: Quantifjhg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production o f  reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contats of certificatts of reference materials 
NTST Technical Note 1297 
ILAC-4312-2000 Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
A11 analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For firther information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted serially with matrix of a purity at or greater than &e purity of the 
original-matrix solution, If diiution is required the diluent must be compatible with all certified analytes and contain 
stabilks appropriate for tbe period of intended use. The CRM can also be used as a spike or with a s p b ,  again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fram the bottle. AI1 surfiices that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A voiumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
~ ~ . I f l c a l  instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appcndix 22. Random, replicate samples of the fmal, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM, 
The mathematical expression h=&n is employed to determine the sampling size 
S relative standard deviation in % for one component of the sample. (ie. The sub-sampling unccrtdnty) 
m = the sub-SampIiag mass 
k, mas of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence ieve1) ?I a single 
determination 
Statistical estimator and Confidence hits: 
The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
U-CU, where k 2  is the coverage factor at the 95% confidence level 
U, k obtained by combining the individual element standard uncertainty components ui and u, ~ X U :  
Certification Traveler Report: 
All certified values ~eporttd were derived &om Traveler Report (Spex CCrtiPrep’s traceability documentation) identified by 
d ~ e  lot number of this CRM. For Wer information contact CRM Sales. 
Legal Notice: 
SPEX CcrtPrep refercace materials am not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether based on beach of warranty, aIleged negligence, or otherwise, with .respect to this RM shall be gwiter 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidentaI, specid, or 
consequential damages. 

0 0 1 0 4 4 2 
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Catalog Number: AS-CL9-2XQY Lot NO. 7-147VY 
Description: 1000 m g k  Chloride 
Matrix: H20 

This ASSURANCE @certified reference material, CRh4, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevent to the certified properties listed below. 

Certified Value: 997 mg/L 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: NIST SRM 3 ] 82 

The CRM is prepared gravimetrically using high puritySodium Chloride Lot# 004723 , The 
certified value listed is the average of values obtained by classical wet assay and Ion Chromatography 
analysis. 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 997 mg/L 
Method: Gravimetry: Precipitation using AgN03, filtering, drying and weighing as AgC1. 

Instrumentation Analysis By Ion Chromatography:997 mg/L 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
Element mg/L Element m g L  
F <0.05 3r 4.1 
Po4 c0.05 NO3 a.1 
SO4 4 . 0 5  NO2 4.2 

010443 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to + / -OS% of the certified concentration inclusive of uncertainty 
of measuremenfs 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: j A b  - - 2004 Certifying Officer: jUD k A c -  

Q 2000 SPEX CertiPrep, lnc. 



This Certified bference Materia1 has been prepared and certified under an tSO 900 1 system consistent with the following 
guides: 
Guide To The Expmsion Of Uncertainty In Measurement 1995 

ASTM Guide a6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NlST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 andytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications we proprietary, however sources of ai! materials used in the preparation and testing of 
SPEX CertiPrep CRMs me tracked and documented. For further infonnatkn contact CRM Sales. 
Instrnctions for Use: 
Primary usage of this CRM is in neat form or diluted seriazfy with matrix of a purity at or greater than the purity of the 
original matrix solutioa If dilution is required the diluent must be compatible with all certified Bnalylcs and contain 
stabilizcn appropriate for the period of intended use. The CRM can also be used 8s a spike or with a spike, again with 
appropriate compatiiility considerations. Ail soiutioas should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fibm &e bottle. AI1 surfaces that come in contact with the solution must be tbwoughly cleaned and 
leached prior to use. oilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI! materials, equipment, 
mdytfd hstmrncntation and personnel have been qualiftcd prior to we. The highest purity acids appljcable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glasswarc have been used in all preparations. 
Homogeneity: 
The Homogcne'xty of the CRM has been confirmed by procedures consistent with IS0 guide 3 7025, ISO/REMCO N280 
and ASTM 06362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM, 
The mathematical expression lq=s%n is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ic. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
statistical estimator and Confidence limits: 
The certified vahx 'x' listed on the reverse of this document is at the 95% few1 of confidence and can be expressed 85 

X = XH-U where X =TNC value (Labeled Value), U= Expanded uncertainty 
Lkh where k=2 is the cu~erage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and u, dcUi' 
Certification Traveler Report: 
AU certified values reported were derived frozp Traveler Report (Spex CertiPrep's traceability documentatioa) identified by 
the lot number of this CRU For M e r  infomation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for any cosmetic, drug or household application and are to be usad only by 
qualified individuals who are trained in appropriate procedures, No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, whether based on breach of warranty, alleged negligence, ut' otherwise, with rcspect to this RM shall be p t e r  
than the pwchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidenw, specid, or 
consequential damages. 

EURACHEM/CITAC Guide: Quantif'Lig Uncertainty in Analytical Measurement - Second Edition 010444 



Lot No. 7-1 58VY Catalog Number: A S - N O ~ N ~ - ~ X / ~ Y  
Description: 1000 mg/L Nitrite-N 
Matrix: €DO 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography hstnrmmtation. It can be 
employed in USEPA, ASTM and other methods relevant to the d f i e d  propdes  listed below. 

Certified Value: 1001.5 mg/L 
uncertainty Associated with Measurement: 
Certified Vahie is Traceable to: 

The CRM is prepared gravimetrically using hi& purity Sodium Nitrite Lot# 0791R . The 
certified value listed is the average of values obtahed by classical wet assay and Ion Chromatogrqhy 
iUlalySiS. 

Refer to side 2 for details of measurement uncertah~es, 

Classical Wet Assay: 1OUomg/L 
Method: Titration with KMN04 that was standardized against Sodium Oxalate NIST SRM 40h. 

+/- 3.0 m a  
SPEX CRM 0902 

Instrumentation Anaiysis By Ion Chromatography: 1003 mgk 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
XOn mg& l[oa mIJL 
Br GO NO3 e40 
c1 4 0  PO4 4 8  
F 4 . 4  SO4 4 . 4  

Balances are calibrated regularly with weight sets traceable to NET #32856, #32857 and others 
This CRM is guaranted stable to +/-0.5% of the testified concentration inclusive of uncertainty 
of measurements and other effects, such as trmspiratkm fwses, 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: MAG - -  j2~ti4 

0 2000 SPEX CertiPrep, inc. 
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Thk Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foUowhg 
guides: 
Guide To *Tho Expression Of Uncertainty In Measurement 1995 
EURACKIEM/CITAC Guide: Quantifjhg Uncertainty in Analytical MtasuErncnt - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference rnateriak. 
IS0 Guide 1702% Certification of reference materials, general and Statistical principles 
?SO Guide 3 1 : Contents of ccrti5cates of reference materials 
NlST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
Iso/REMco ?Q80 
Material Source: 
AI1 anws and matrix materials are obtained and verified by SPEX CertiPrep from pre-pdified vendors as per IS0 
gukfelines. Vendor identifications arc proprietary, however sources o f  all materials used in the preparation and testing of. 
s p a  k t h ' e p  CRMs arc tracked and documented. For further hfonnat'hl contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted serially with matrix of a purity at than the puI.ity of the 
original matrix solution. If flution is re@& the diluerit must be compatible with all certified andm and contain 
stabilizers appropriate for the period of intended use. The CRM c8n aIso be used 85 a spike or with a spike, again with 
apPr0p~at.c compatiiility considerations. All solutions should be thoroughly mixed, by s-g, prior to use and oww 
pipetted directly fkbm the bottle. All SUrfBces that come in contact with the solution must be thoroughly cleaned and 
hched prior to we. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Cjean hboratory procedures a d  tcchniqucs have been used thmughout tbc preparation. All materids, equipment, 
analytical instrumentation and persoma1 have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottle, and Class A glassware have been used in all preparations. 
Homogeneity: 
"he Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of tbc final, packaged material have been analyzed for the 
certified values by prpccdure~ consistent with the intended us0 of the CRM, 
?'he mathematical expression k p s b  is employed tu dcttnnme the samphg sizc 
S = relative standard deviation in % for one component of the sample. (ie. The mb-sampling uncertainty) 
m = the sub-sampling mass 
k= maSs of subsample necessary to c~lsure a relathe sub-samplhg emr o f  1 % (68% confidence level) in a singe 
detmaination 
statistical estimator and Confidence limits: 
T h e  ~ertifitd vahle 'x' listed on tbe reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True h e  (Labeled Value), U= Expanded uncertainty 
U..ku, where kp2 is &e coverage fkctor at the 95% confidmce level 
U, iS ob&ined by combining the mndividual element standard uncertainty cdmponcnts q and U, &u: 
Certification Traveler Report: 
AX certified values reported were derived from Traveler Repart (Spex Certiprcp's traceBbiLity documentation) identified by 
tbe lot m b r  of this CRM. For further information contact CRM Salts. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate ~mcedura. No claims against SPEX CertiPrep, Lnc. of any kind 
whatsoever, whether based 0111 breach of warranty, dlcged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no eveat shall SPEX CtrtiPrep, Inc. be Lable for my loss of profits or any incidental, specs or 
consequential damages. 

- 



Catalog Number: AS-BR9-2W2Y Lot NO.: 23-52AS 
Description: 1000 mg/L of Bromide 
Matrix: H20 

This ASSURANCE *certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

Certified Value: Bromide (Br3: 999 mg/L 5 3 mg/L 
Traceable to: SPEX CEiM 19-4SAS 

The CRM is prepared gravimetrically using high purity Sodium Bromide (NaBr) Lot#O I7400 
The certified value listed is the average of values obtained by classical wet assay and Ion 
Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1,002 mg/L 
Method: Gravimetric analysis by precipitation using Silver Nitrate, filtering, drying and 
weighing as AgBr. 

Instrumental Analysis by Ion Chromatography: 996 rn@ 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Element mg/L 

F- 4.02 

NO; c0.05 
NU3' <0.05 

Cl' <l S O  
SOL2 4.05 

Bi-03 <0.02 

poi3  < o m  

010447 

Balances are caljbrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% of the certified concentration value for a 
period of one year from the date of certification. This guarantee is valid only when the material. i s  
kept tightly capped and transported and stored under laboratory conditions. 

My.- - 93 
Date of Certification: 

0 2000 SPEX CeniPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression ofuncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifjmg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the produdon of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical prbciples 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0  9000 
guidelines. Vendor identifications are proprietary, however sources of ail materials used in the preparation and testing of 

Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the  purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizew appropriate for the period of intended use, The CRM can also be used as a spike or with a spike, again with 
appropriate compan’bfiity considerations. All solutions should be thoroughly inked, by shaking, prior to use and never 
pipetted directly from the bottle. AI1 surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glasSwate. 
Method of Preparation: 
Clean taboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical butrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in aU preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged matefiat have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k&m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 

m = the sub-sampling mass 
k= mas of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified vafue ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 

U*u, where k-2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components h, and uv dZu; 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CertiPrep’s traceability documentation) ideutified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Cerfifrep reference materials are not for any cosmetic, drug or household application and are to be used ody by 
qualified individuals who are trained in appropriate procedures. No ciaims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of wmanty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price, In no event shall SPEX CertiPrep, Inc. be tiable for any loss of profits or any incidental, special, or 
consequential damages. 

010948 

. 
. SPEX CertiPrep CRMs are tracked and documented. For Mer information contact CRM Sales. 

‘ 

. X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 

203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSaies@spexcsp.com www.spexcsp.com 
Always Providing Superior Qualify. . - Unparallekd SerVicem 

Q 2000 SPEX CertiPrep, lnc. 

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


Description: 1000 mg/L Nitrate Nitrogen 
Matrix: H20 

This ASSU&$NC'lC @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatopaphy instrummtation. It can be 
employed 51 WSEPA, ASTM and other methods relevent to the certified properties listed below. 

Certified Value: 1003.5 mg& 
Uncertainty Associated with Measurement= 
Certi.6ed Value fs Traceable to: 
The CRM is prepared gravimetrically using hi& purity S o d i m  Nitrate Lot# M14156 . The 
certified value listed is the average of values obtained by classical wet 8ss8y and Ion Chromatography 

Refer to side 2 for details of measurement uncertainties. 

+/- 3.0 I@, 
NIST SRM 3 185 

Malysis. 

Classical Wet Amy:  1004 mg/L 
Method: Precipitate using Nitrm Acetate, filter, dry and weigh as C20H16NBKN03 

Instrumentation Analysis By Ion Chromatography: 1003 mg/L 

Uncertified Properties: 

Br 4 . 5  NO2 4 . 2  
e1 4.2 PO4 e . 0  
F 4 . 0 5  SO4 4 . 5  

Balances are cafibrakd regularly with weighi as traceable to NIST #32856, #32857 and othes 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of mcasureinents and other effects, sucb 8s transpiration losses, fop a period of one year fim the 
date of d c s t i o n .  This guarantee is valid only when the material is kept tightly capped and 
tr- and stored under laboratory con 

Date of Certification: 

. j A N  - -  ff!@ 
certm O E C ~ :  /V* Ut- 

Q 2000 SPEX CertiPreT, Inc. 



This Cettified Reference Material has been prepared and certified under an IS0 9002 system consistent With the foflowkg 
guides: 
Guide To The Expression Of Uncertainty h Measurement 1995 
EURA-CITAC Guide: Qumtifying Uncertainty in Analytical Measurement -c Second Edition 0 1 0 4 5 0 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: certification ofreference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-(312-2000: Guidcbes for the requirements for the competence of reference materials producers 
ISOIREMCO N280 
Material Source: 
AIl andytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors 85 per IS0 9000 
guideiines. Vendor identifications are pmprictiuy, however sources of all materials used in the preparation and t&ng of 
SPEX CertiPrep CRMs an tracked and documented. For huther infomation contad CRM Sales. 
Instructions for Use: 
P h q  w e  of this CRM is m neat form OT diluted seriaUy with matrix of a punty at or zpeatw than the p w  of the 
original matrix soiulion. If diiution i s  required the dih~uent must be compatiile with aIt certified d y t m  and contain 
stabilizers appmpxkb for the period of intended m. The CRM can also be used as a spike or with a spike, agSin with 
appropriate compatiiility considerations. AU solutions shudd be thomughly mixed, by shaking, prior to use and never 
pipetted directly fbm the bottle. ,411 &aces tbat come in contact with the solution must bc thoroughly cleaned and 
leached prior to use. hhtiun~ &odd be PMfarmed only with Class A volumetric glassware. 

ClCaa laboratory procedures and techniques have been used ffiroughout &E preparation. All materials, equiprnanf 
andytkd h@ummtzdon and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepatations. 
Homogeneity: 
The Homogeneity of tbe CRN has been confinned by procedures consistent with IS0 guide 17025, ISO-CO N280 
and ASTM M362-98 A~~pendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by proctdures condstcnt with the intended use of the CRM, 
The mschcmatical expression k&m is employed to detnmmt the sampling s b  
S ~ rehtive standard deviation in % for one component of the sample, (ie. The sub-sampling uncertainty) 
m = he subsampling mass 
k, m%ss of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determinatim 
Statistical estimator and Confidence h i t s :  
T h e  certifed value 'x' listed on the reverse ofthis document is at the 95% level of confidence and can be &rased 8s 
x %+l-U where X =True value (Labeled Value), UI Expanded uncertainty 
urka, Where b 2  is tbe CDYCTBS;~ factor at the 95% confidence level 
U, obtained by combining the individual element standard uncertainty components q, and up b: 
certification Traveler Report: 
AU certified values reported were derived f b m  Traveler Report (Spa CcrtiPrep's traceability documentation) identified by 
the lot number of this CRU For further information contact CRM Sales. 

SPEX CertiPrep reference materials arc not for any cosmetic, drug or household applic&ion and arc to be used only by 
qualified individuals who are trained in appropriate procedures. No claims itgainst SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on brcacb of warmty, alleged negligence, or otherwise, with respect to this RM &dl be @eats 
than the purchase price. in nu went shall SPEX CortiPrep, Iac. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

* Method of Preparation: 

" 

lLegal Notice: 



Catalog Number: AS-Po4P9-2W2Y 
Description: I000 mg/L Phosphate-P 

Lot NO. 7-145VY 

Matrix: H20 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevent to the certified properties listed below. 

Certified Value: 998 m@ 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: MST SRM #3 18b 
The CRM is prepared gravimetrically using high purityKH2PO4 Lot# V35142 .The 
certified value listed is the average of values obtained by cfassical wet assay and Ton Chromatography 
analysis. 
Refer to side 2 €or details of measurement uncertainties. 

Classical Wet Assay: 998 mg/L 
Method: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207 

Instrumentation Analysis By Ion Chrornatography:998 mg/L 

Uncertifi ed Pro perties : 

Trace Ionic Impurities in the Actual. Solution via IC Analysis: 
Element mg/L Element m a  
Cl <3.0 Br ~0.3 
F c0.2 NO3 <0.5 
NO2 4 . 3  SO4 <OS -. 

01045 1 

Balances are calibrated regularly with weight sets traceable to N E T  #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 transpjration 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 

Date of Certification: Certifying Officer: 



This Certified Reference Material has been pnpared and certified under an 1SO 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EWCHEM/CITAC Guide; Quantifymg Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, generaf and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refwcncc materials 
NST Technical Note 1297 
ILAC-G12-2000: Guidelines far the requirements for the competence of reference materids producers 
ISO/REMCO N280 
Material Source: 
AIl an- and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualificd vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
S E X  CertiPq CRMs are tracked and documented. For further infoxmation contact cfull Sales. 
Xnstructions for Use: 
Primary usage of this CRM is in neat form or dihrted seriatly with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must ?x compatiile with all certified analytcs and contain 
stabilizers appropriate for the period of intended ut. The CRM can also be used as a spike of with a spike, again with 
appropriate cornpatr'bilhy COnsideratiOns. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. A11 surfaces that m e  in contact witti tbe sohion must be thoroughly cleaned and 
leached prior to use. Dilutions should be pwformed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used thoughout the preparation. A 11 materials, equipment, 
analytical indrumentation and personnel haw been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-tcached triplerinsed bottIes, and Class A glasswan have been used in ail prepmtions. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and AST'M D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fw the 
~ r t i f k d  values by procedures cmsistcnt with the intended USG of the C W .  
Tht mathematical expression k=&n is employed to dctmaine the sampling size 
S = relative standard deviation in % for one compouant of the sample. (ie. The sub-sampling uncertainty) 
rn = the subsamptirig mass 
k mass o f  subsample necessary to ensure a relative sub-sampling m c  of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified v&e 'x' listed MI the reverse of this document is at &e 95% level of confidence and can be expressed as 
x - x+/-U when X =True value (Labeled Value], U- Expanded Uncertainty 
U=@ where k-2 is the covcragc factor at the 95% confidence Iwel 
& iS &abed by combining the individual element standard uncertainty components ui aad u, &ut' 
CeMcation Traveler Report: 
AB certified values reported were derived h m  Traveler Report (Spac C6iprtp's traceability documentation) identified by 
the lot number ofthis CRM. For further infomation contact CRM Sales. 
LegaI Notice: 
SPEX C a t k e p  reference materials are not for any cosmctjc, drug or household application and are to be used onIy by 
qdif ied individuals who arc trained in appropriate procedures. No claims against SPEX CutiPrep, Inc. of any kind 
WhWever, whether based MI breach of warranty, alleged negligence, or otherwise, with.respect to this RM shall be greater 
than the purchase price. h no event shall SPEX Certiirep, Lac. be liable for any loss of profits or any incidental, special, or 
conscquentia1 damages. 

010452 
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Catalog Number: AS-S049-2lUW Lot No. 7 4 4 9 w  
Description: 1000 mg/L Sulfkte 
Matrix: €320 

 his ~ s u ~ ~ @ c e r t i f i e d  d m n c e  matew CRM, is intended primarily for use as a 

caki%mtion standard or quality control standard for ion Chromatography instnUnentation. It can be 
employed in USEPA, ASTM and other methods relevent to the certified properties listed Mow. 

Certified Value: 997 mg/L 
Uncertainty Associated with Measurement: 
Certified Value Traceable to: NET SRM 3181 

The CRM is pvimelrically using high Purity Potassium S*te Lot# X34146 . The 
certified value listed is the merage of values obtained ky classical wet assay and Ion Chromatography 
m s .  
Refer to side 2 for details of measurement uncertaMes 

+/- 3.0 I& 

Instrumentation Analysis By Ion Chromatograpby:996 mgL 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
Element mg/L Eiement mglL 

Br a 0 1  NO3 a.01 
CI 4.01 Po4 4 . 1 0  
F. 4 . 0 0 5  
NO2 <0;01 

Balances are calibrated regularly with weight sets traceable to NET #32856, #32857 and others 
This CRM is guaranteed W e  to +/-0.5% of the certified concentration inclusive of uncertainty 
of me;rsuteraents and other e&ects such as ' 'on losses, for a period ofone year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under Iabomtmy conditions. 

Q 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an LSO 900 I system consistent with the foUowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACKEWCITAC Guide: Quantifymg Uncertainty lia Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025: Ctrtification of reference materials, genera! and statistical principles 
IS0 Guide 3 I : Contents of certificzdts of reference materials 
NET Technical Note 1297 
LAC-(312-2000: Guidches for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All andyks and matrix mate&..b are obtained and verified by SPEX CertiPrep from prcqualified vendors 8s per fSU 9000 
guidelines. Vendor identifications arc pmpriatary, however sou~ces of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted scrially with matrix of a purity at or p t e r  than the purity of the 
original matrix solution. If dfiution is required the dilnent must be cornpatile with all certified anatytes and amfain 
stabilizws appropriate for the pcriod of intended usc. The CRM cau also be used as 8 spike or with a spike, again with 
appropriate compatiiility consideratiom. All soiutions should be thmwy mixed, by shaking, prior to use and never 
pipetted directly f b m  the bottle. All surfaces that come in contact With the soluti~n must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with CIass A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
and~cal hstrumentation and pusomel havc h e n  qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leachtd triple-rinsed bottles, and Class A glassware have been used in aU preparations. 
Homogeneity: 
The Horno,meity of the CRM has bccn confmed by procedures consistent with IS0 guide 17O25,1SO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified M h r t s  by procedures consistent with the intended use of the CRM. 
Tne mathematical expression ~=s%I is employed to determint the sampling size 
S = relative standard deviation in % for one component of tho sample, (ie. The subsampiing uncertainty) 
m = the sub-sampling mass 

determination 
StatisticaI estimator snd Confidence Urnits: 
The cvtified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed 85 

X = x+/-U where X =True Wue (Labeled Value), U= Expanded uncertainty 
U 4 a  where b 2  is the covuage factor at the 95% confidence lcvel 
U, is obtained by combining the individual element standard uncertainty components ui and u, 
Certification Traveler Report: 
All c d f i e d  values reported were derived brn  Travelcr Report (Spex Certifrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials art not for any cosmetic, chug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsotver, whether based CKJ breach of warranty, dlcged negligence, or otherwise, with nspect to this RM shall be p t e r  
than the pnrcbase price. In no went shalt Certiprep, hc. be iiable for any ioss of profits or any incidental, special, or 
consequential damages. 

010454 

= mass of sub-sample necessary to ensure a relative sub-sampling error o f  1 % (68% confidence level) in a single 

” 

I IS09001 I 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSaIes@spexcsp.com www.spexcsp.com 
Always Providing Superior Qualify. . . Unparalieled Sewkern 
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Catalog Nu rn ber: rcIcIIx2- 100 Lot NO.: 25-145AS 
Description: IC Instrument Check Standard 2 
Matrix: H20 

This ASSURANCE "certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ION Chromatography: 

Analyte Labeled Measured NIST 
(ma) (mg/L) SJxM 

F' 100 100 3183 
c1- '200 200 3182 
Br' 400 399 3184 
N03' 400 402 3185 

HPOi' 600 600 3186 
SOi2 400 3 99 3181 

Spex Reference Multi: Lot #IC6-77VY 

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

Date of Certification: 
- - 

2M4certi~ing Officer: /v* 

Q 2000 SPEX Certiyrei, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foUowbg 
guides: 
Guide To ?he Expression MUacertainty In Measurement 1995 
EU'RACHEM/CflAC Guide: Quantifying Uncertainty 

IS0 Guide 34: Quality system guidelines for the produdon of reference rnateriab. 
IS0 Guide 17025: Certification of reference materials, general and statisticaf principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materids producers 
ISO/R.EMCO N280 
Material Source: 
All andytes and matrix materials are obtained and verified by SPEX CertiPrep from prt-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented, For further information contact CRM Sales. 
I ~ ~ t r u ~ t i ~ m  for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or p a t t r  than the purily of the 
original matrix solution. If dilution is required the diloent musf be compatible with all certified analytes and contain 
siabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again With 
appropriate compatlbili~ considerations. All sohtions should be thoroughly mixed, by shaking, prior to use and n t v t t  
pipetted directly frbm tfie bottle. All surfaces that come h contact with the solution must be thoroughly deancd and 
leached prior to we. Dilutions should be performed only with Class A volumetric glassware. " 

Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been quaJified prior to use. The  highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerimed bottles, and Class A glassware have been used in all prepwation~. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged materia1 have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=?m iS employed to determine the ssmphg s h e  
S - relative standard deviation in % for one Component of h e  sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling m w  
k mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) 51 a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse ofthis document is at the 95% Ievcl of confidence and can be expressed as 
X - xH-U where X =True value (Labeled Vahie), U- Expanded uncertainty 
U.=ka, where k=2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components ui and u, h u t  
Ce~cation Traveler Report: 
All certified values reported w m  derived &om Travcler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrcp reference materials are not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX Certih-ep, Inc. of any kind 
whatsocvet, whether based 01s beach of warranty, alleged negligmce, or otherwise, with mpt  to this ,rzM shall be pester 
than the purchase price. In no event shall SPEX CertiPrep, hc. bc Iiablc for any loss of profits or any incidental, special, or 
consequential dam ages. 

010456 AnaJyticaI Measurement - Second Edition 
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Catalog Number: AS-NO29-2W2Y Lot NO.: 23-23AS 
Description : 1000 mg/L of Nitrite I rn-Qi3z 

Matrix: H20 

This ASSURANCE *certified reference material, CRM, is intended primarily for use as a I [ i ! t $ ?  

I ! ' l \  I i i l 3  calibration standard or quality control standard €or lon chromatography instrumentatjon. It can be 
einployed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

Certified Value: Nitrite (NO23: 1000.5 mg/L 4 3 mg/L 
Traceable to: SPEX CRM 0601N02 

The CRM is prepared gravimetricaUy using high purity Sodium Nitrite (NaNO?) LoM079IR. 
Vie certified value listed is the average of values obtained by classical wet assay and Ion 
Chroinatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 
Method: Titrimetric analysis using KMn0.. K M n 0 4  standardized with AszO3 NIST SRM #83d. 

Instrumental AnaIysis by Ion Chromatography: 1001 mg/L 

@ 2000 SPEX CertiPrep, Inc. 
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This Certified Refenncc Material has been prepared and certified under an IS0 900 1 system consistent with the fouowh 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACKEM/CITAC Guide: Quanti- Uncertainty in Analytical Measurement -Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical prhciplcs 
I S 0  Guide 3 1: Contents of certificates of refhence materials 
NfST TechnDcal Note 1297 
LAC-C312-2000: Guidelines for the requirements for the competence of reference materials producers 
I~ormEMCO N280 
Material Source: 
AI1 an- and matrix materials arc obtained and verified by SPEX CertiPnp from pre-qualified vendors as per XSO 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testiq of 
SPEX CwtiPrep CRMs are tracked curd documented. For further information contact CRM Salts. 
Instructions for Use: 
Primary usage of this CRM is m nest form or diluted serially with matrix of a pm'ty at or greatwr than the pdty  of  the 
original matrix solution, If dilution is required the diluent must be cornpatile with all certified andyta and contain 
stabilizen appropriate for tbe period of intended use. The CRM can also be used BS a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that came in contact wfth the solution must be thoroughly cleaned d 
leached prior to use. Dilutions should be performed onky with CIass A volumetric gIassware. 
Method of Preparation: 
clan laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottlq and Class A glassware have been used in all preparations. 
Homogeneity: 
.'fhc Homogeneity of the CRM has been confirmed by procedures cons'ktent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, repiicate samples of the final, packaged material have been analyzed for the 
certified values by procedures cunsistmt with tho intended use of the CRM. 
The mathcmttical expression k , - h  is  employed to determine the sampling size 
S = I.elative standard deviation in % for one component ofthe sample. (k. The sub-sampling uncertahty) 
m = the subsampting 
k= mas of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
detmninaricm 
SWst ica I  estimator and Confidence limits: 
The certified v&e 'x' l&d on the reverse of this document is at the 9S% level of confidence and can be expressed ai x = x+/=U where X =Tme value (Labeled Value), U= Expanded Uncertainty 
V;tku, where k=2 is the coverage fktor at the 95% coafidena level 
U, is obtained by combining the mdividual element standard uncertainty components hand 
Certification Traveler Report: 
All certified values rcporttd were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this (XM, For M e r  information contact CRM Salts. 
Legal Notice: 
SPEX Cemep reference materials are not for any cometic, drug or household application and are to be used oaly by 
qualified individuals who are trained m appropriate procedures. No claims against SPEX CertiRcp, Inc. of any kind 
whatsoever, whether based on breach of warrtulty, alleged negligence, or otherwise, with.respect to this RM shall be greatet 
than the purchase price. In no event shall SPEX CertiPrcp, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages, 

ASTM Guide D6362-98 
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enue Metuchen, N) 08840 USA 
00-LAB-SPEX Fax: 732-603-9647 
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ALDRICHB 
1001 West Saint Paul Avenue 
Milwaukee, WI 53233 USA 

Tel.: 800-558-91 60 (41 4) 273-3850 

010460 
Fax: 800-962-9591 (414) 273-4979 

e-mail: aldrich@sial.com 

SOUTHWEST RESEARCH INST 
DANNY RAMIREZ 
6220 CULEBRA RD 
SAN ANTONIO TX 78238 

Certificate of Analysis 
PO NBR: 1306863 

PRODUCT NUMBER: 236527-500G LOT NUMBER: 15308EI 

PRODUCT NAME: SODIUM HYDROGENCARBONATE, 99.7+%, 
A.C.S. REAGENT 

FORMULA: NAHC03 

APPEARANCE 

TITRAT ION 

ICP ASSAY 

INSOLUBLE MATTER 

CALCIUM 

CHLORIDE 

IRON 

HEAVY METALS 

POTASSIUM 

MAGNESIUM 

AMMONIUM 

PHOSPHATE 

CALCIUM, MAGNESIUM 
R203 PRECIPITATE 

& 

FORMULA WEIGHT: 84.01 

WHITE POWDER 

100.3 % (WITH HCL) 

CONFIRMS SODIUM COMPONENT 

0.001% * 

0.0050% 

0.0014% * 
c 0.0001% * 
c5PPM (AS PB) * 
co.oo2o % * 
0.00025% 

c5PPM * 
<0.001% * 
0.016% * 

CONTINUED ON NEXT PAGE 
ALDRICH CHEMICAL COMPANY 
DAVID SWESSEL 
JANUARY 5, 2001 

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

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

Organics and lnorganics for Chemical Synthesis. 

We are Committed to the Success-of our Customers through Science, Technology and Service. 

I 

mailto:aldrich@sial.com
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Sodium carbonate, ACY primary standard, W.95-3 UU.OS% (dried basis) 

Stock Number: 33377 
Lot Number: L06M34 

Analysis 

Test Limits Results 

Assay (dried basis) 
Insoluble 
Loss on heating (285'C) 
Chloride 
Nitrogen compounds 
Phosphate 
Silica 
Suifir compounds 
NH40H precipitate 
Potassium 
Calcium 
Magnesium 
Heavy iiietals (as Pb) 

Traceable to NIST? Yes 

Certified by: 

Quality Control: 

AlbAesar' 



Sodium car bunate, ACS primary standard, W.95-1 UU.O5"/0 (dried basis) 

Stock Number: 33377 
Lot Number: L06M33 

Analysis 

Test Limits Results 

Assay (dried basis) 
Insoluble 
Loss on heating (2WC) 
Chloride 
Nitrogen compounds 
Phosphate 
Silica 
Sulfur compounds 
NH40H precipitate 
Potassium 
Calcium 
Magnesium 
Heavy iiietals (as Pb) 

Iron 

Traceable to NIST? Yes 

Certified by: 

Quality Control: 

A &h..on Mcitthey Company 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.141 

010463 
TASK ORDER: 040415-2 

Pipette Calibrations 
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wRI - Div. 01, Inorganic Labs’ Fjxed Volume Pipette Verification Log 
(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) 

010464 
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' Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) 

Lab30 I000 1 1 &0)(?(179 I d  ecss./ 
TMAI 1000 ! I  C C t 3  i l  001s I * ~ O d 3  . 
TMA2 I000 /tQ@6\c / I  0 0s- /# ooq 8 
TMA3 I000 6) cc"r BF * d l  'e 
TMA6 1000 n) 0-r 
TMBI 900 I q ) / d  ; 9 0 O s j  
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I - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 1 
I I 

20 0.0202 0.0202 0.0201 0.020 100.83 I I 

! ‘I 
il 

I ll 
!I 
II 
I1 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % Of True Value 
20 0.0203 0.0204 0.0201 0.020 101.33 

99.60 0.0997 0.1001 
200 0.1993 0. mm 0.1990 0,199 99.5 f 

AD J200-C 100 0.099 1 0.0985 0.0980 0.099 98.53 
200 0.1987 0.1991 0.1991 0.1 99 99.48 
20 0.0203 0.0202 0.0202 0.020 101.17 

AD J200-D 100 0.0989 0.0996 0.0993 0.099 99.27 
99.77 200 0.1989 0.1998 0.1999 

20 
ADJPOO-G 1 00 

200 
20 

AD J200-H 100 
200 

0.100 ADJPOO-A 100 0.0990 

r 

I 

0.200 

I 

I 

FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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Eppendorf # True Value (pL) lst Reading (9) 2nd Reading (9) 

20 0 3 3  . D d d  
ADJ200-A 100 . oGW I CY97 

200 y 1993 m I 
20 J DJoa , D d m  

ADJ200-C 100 .I 0991 / 0 qss 
200 1 E /4q 1 
20 1033 ,0503 

ADJ200-D 100 t vi 0 99L 
200 "1989 ', /w 
20 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lo 810467 

3cd Reading (9) 

* OAI 
.m/ 
0 I9W 
,0$01 
(I 0986 
4 /99/ 

&3- 
9 HQ.3 
p l 9 f l  

Balance #: 

ADJ200-K 

Thermometer #: t i  

200 
20 . oaoq 0203 0 0200 
100 4 04iW 0973 1 OSSB 
200 .doa.r ,200 I , doo0 
20 

diH20 Temperature (" C) I c;) . I  

An a I y s t 

Reviewed by 

FRM-244 (a) (Rev UApr 04) 
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010469 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: Thermometer #: diH20 Temperature (" C) 

Eppendorf # True Value (pL) 
20 

~~~ ~ 

ADJ200-A 100 
200 

I I 20 
AD J200-C 100 

200 

I I 20 
m A D J 2 0 0 - D  I 100 

0 
cv 200 

20 
ADJ200-H 100 

I 
I 
I 

200 

AD J200-J 
200 

I I 20 
I ADJ200-K I 100 

1'' Reading (9) 2"d Reading (9) -- 

V I 
I 

I 

I 
. 

FRM-244 (a) (Rev 5/Apr 04) 



BooWpage: . - 06 089 
. .  

’ Eppendorf ## True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % Of True Value 
I 

100 0.1019 0.1020 0.1018 0.1 02 101.90 
AD J1000-C 500 0.4963 0.4968 0.4985 0.497 99.44 

1000 0.9940 0.9957 0.995 1 0.995 99.49 

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

I 
4 
I 

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

010470 

I I I 

100 0.1006 0.1004 0.0994 0.100 100.13 
AD J1000-D 500 0.4959 0.4991 0.4962 0.497 99.41 

1000 0.9956 1.0002 0.9989 0.998 99.82 
1 00 0.0998 0.0999 0.0999 0.100 99.87 

ADJ1000-E 500 0.4965 0.4994 0.4956 0.497 99.43 
1 000 0.9968 0.9942 0.9949 0.995 99.53 
100 0.1008 0.1009 0.1013 0.101 101 .OO 

ADJ1000-F 500 0.4958 0.4962 0.4973 0.496 99.29 
1000 0.9947 0.9952 0.9958 0.995 99.52 
1 00 

ADJ1000-G 500 
1000 

100 
ADJ1000-H 500 

1000 
1 00 

ADJ1000-J 500 
1000 
1 00 0.101 1 0.1012 0.1015 

I 

r 

101.27 
ADJ1000-K 500 0.4977 0.4974 0.4960 0.497 99.41 

1000 1 .OW9 1.0002 0.9993 1 .ooo 100.01 

1 00 
ADJ1000 500 

1000 

0.101 

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

FRM-247b (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 



BooWpage: ' .  06' 090 

010471 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
4 A . .  

Balance #: ,- Thermometer #: &a' I I diH20 Temperature (" C ) , o l / ,  I 

An a I ys t 
Reviewed by 

FRM-244 (b) (Rev 4/Apr 04)- 



Booklpage: 06 093 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

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

, 010472 

Pipette Verification Spreadsheet 

100 0.1019 0.101 1 0.1020 0.102 101.67 
ADJ1000-G 500 0.4943 0.4978 0.5000 0.497 99.47 

1000 1.0098 1.0072 1.0066 1.008 100.79 
100 0.0998 0.1000 0.0992 0.100 99.67 

ADJI 000-H 500 0.49 18 0.4936 0.4959 0.494 98.75 
1000 0.9820 0.9863 0.9876 0.985 98.53 
100 0.099 1 0.1001 0.1003 0.100 99.83 

ADJIOOOJ 500 0.4967 0.4955 0.4965 0.496 99.25 
1000 0.9927 0.9936 0.9923 0.993 99.29 
1 00 

ADJI000 500 
1000 
100 

ADJl000-K 500 
1000 

A 

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

FRM-244 (Rev 2/Sept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0 10 4 7 3 

Balance #: Thermometer #: diH2O Temperature (" C) . 

1000 

I 100 
ADJ1000-D 500 

1000 
-~ 

100 
ADJ1000-E 500 

1000 
100 

7 0 ADJ1000-F 500 
0 . 1000 
0 100 

I '  1000 
500 

1. 
AD J 1 000-G 

I 

100 
ADJlOOO-H 500 

0 1000 
0 ,  

100 
ADJ1000-J 500 

1000 
100 

1. 

I ADJ1000-K I 500 
I I 1000 

100 
ADJ1000 500 

1000 

1" Reading (9) I I 2"d Reading (9) 3d Reading (9) 

I I 

I I '  
I 

Analyst Date: 

Reviewed by Date: 

FRM-244 (b) (Rev 4/Apr 04)" 



06 159 
i ;  

Booupage: 

ADJ5000 

I 

500 
2500 
5000 

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

\ 010474 * I 

m 
SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 



Booklpage: 06 152 

Eppendorf # True Value (pL) lst Reading (9) 2"d Reading (9) 

500 t WI I49 qo 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lo 
diH20 Temperature (" C) &0475 I "* 

Balance#: 3q Thermometer #: (7 0 I. I 
3d Reading (9) 

7 
ADJ5000-C 2500 43- 5-032 

ADJ5000-6 2500 O L X  

ADJ5000-H 2500 ob7  

5000 5 - 0 3 3 4  
500 

5000 
500 

Analyst 

Reviewed by 

J,S;c?d8 Z1-Q - 
9- 03 a p  9da3 4 
O F  <GeJa& , 

OF 5p-Jcce 

Date: 6 - p o J  
Date: 06/ '3(3)O% 

. .  

FRM-244 (c) (Rev 3/Apr 04) 



BooWpaga: .p 6 153 
, r' . L  

ADJ5000 

ADJ5000 

ADJ5000-M 

I 

2500 
5000 

500 
2500 
5000 

500 
2500 

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

' '  0104'W 
I 

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

I 
I 
'I 
1 
U 
P 

I 

FRM-247c (Rev m a r  03) 

FRM-244 (Rev 2/Sept 02) 

I 
I 
I 
I 
I 



SwRI Div. 01 -' Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: Thermometer #: diH20 Temperature C) 0 10 4.7 7 . 

FRM-244 (c) (Rev 3/Apr 04) 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 3C-I Thermometer #: Q 0 1 diH20 Temperature (" C) 33 010478 

5000 

500 
ADJ5000 2500 J 

5000 / 

Analyst Date: 

Reviewed by: Date: (2 -kc & ' 4 -  /l""t 
I - .  

FRM-244 (c) (Rev 3/Apr 04) 
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I 
I 
I 
I 
I 
I 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: Thermometer #: 6 0 I 1 diH20 Temperature (" C) zz 0 ' 

FRM-244 (c) (Rev 3/Apr 04) 



Booklpage: 06  1.2’I 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

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

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

I I 5000 I I I I I I 

I 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 
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ADJ5000 

ADJ5000 

ADJ5000-M 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification L0.g 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

2500 
5000 

500 
2500 
5000 

500 
2500 
5000 

010480 

-- 

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

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 



010481 Booupage: 06  068 II 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3 4  Thermometer #: 6 0 ) I  diH20 Temperature (" C) 22 0 

* 
Analyst: u- I 

U 

Reviewed by: 

FRM-244 (b) (Rev 4/Apr 04)- 
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Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % Of True Vahe 
100 

ADJ1000-C 500 
1000 
I00 

ADJl000-D 500 
1000 
100 

ADJ1000-E 500 
1000 
100 

ADJI 000-F 500 
I000 
100 0.0998 0.1012 0.101 1 0.101 100.70 

ADJ1000-G 500 0.4924 0.4954 0.4954 0.494 98.88 
1000 0.9869 0.9902 0.9936 0.990 99.02 
100 0.0999 0.1009 0.1005 0.100 100.43 

ADJI 000-H 500 0.4921 0.4921 0.4937 0.493 98.53 
1000 0.9870 0.9924 0.9937 0.99 1 99.10 
I00 0.098 1 0.0982 0.0983 0.098 98.20 

ADJIOOO-J 500 0.4945 0.4942 0.4943 0.494 98.87 
1000 0.988 1 0.9925 0.9932 0.991 99.13 
100 

ADJIOOO 500 
1000 
100 

ADJ1000-K 500 
1000 

. I 

. I 

. 

J 

I 

SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010482 

SwRl - Div. 01, Inorganic Laboratory 

I 
I 
‘ I  
I 
I 

Adjustable Pipette Verification Spreadsheet I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I FRM-247b (Rev 2/0ct 03) 

I 
I 

FRM-244 (Rev 2/Sept 02) 



010483 
__ 

Booklpage: 06  010 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: '3 4 Thermometer #: do I 1 diH20 Temperature (" C) a . 0  

Eppendorf # True Value (pL) 1'' Reading (9) 2"d Reading (9) 1 3rd Reading (9) ' 1  , 

^ ^  

L 

FRM-244 (a) (Rev 5/Apr 04) 



Boo Upage: - 6 009 
SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 

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

Eppendorf# True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
1 

20 
ADJSOO-A 100 

200 

20 
ADJZOO-C 100 

200 
20 

ADJZOO-D 100 
200 
20 0.0 198 0.0204 0.0202 0.020 100.67 

ADJZOO-G 100 0.0996 0.0998 0.0996 0.100 99.67 
200 0.1984 0.1993 0.1990 0.199 99.45 
20 0.0202 0.0202 0.0202 0.020 101 .oo 

ADJ200-H 100 0.0994 0.1001 0.0997 0.100 99.73 
200 0.1990 0.1990 0.1999 0.199 99.65 
20 0.0202 0.0204 0.0200 0.020 101 .oo 

100.23 
200 0.2008 0.2005 0.2006 0.201 100.32 
20 

ADJZOO 100 
200 
20 

ADJZOO 100 
200 
20 

ADJ200-K 100 
200 

I 

1 

ADJZOO-J 100 0.1002 0.1003 0.1002 0.100 

L 

, 

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

FRM-247a (Rev 3/0ct 03) 

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

Date: 

FRM-244 (a) (Rev 5/Apr 04) 



Boo Upage: Ob Oubn 

Eppendorf# True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % Of True Value 
I 

20 
ADJ200-A 100 

200 

20 
ADJZOO-C 100 

200 

20 
ADJZOO-D 100 

200 
20 0.0201 0.0203 0.0200 0.020 100.67 

ADJZOO-G 100 0.0983 0.0985 0.0985 0.098 98.43 
200 0.1965 0.1983 0.1972 0.197 98.67 
20 0.0203 0.0201 0.0199 0.020 100.50 

ADJZOO-H I00 0.0998 0.0985 0.099 1 0.099 99.13 
200 0.2003 0.1998 0.1990 0.200 99.85 
20 0.0 197 0.01 99 0.0 197 0.020 98.83 

ADJZOO-J 100 0.0987 0.0988 0.0993 0.099 98.93 
200 0.1998 0.1995 0.1986 0.199 99.65 
20 

ADJZOO 100 
200 
20 

ADJSOO 100 
200 
20 

ADJZOO-K I00 
200 

SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010486 I 

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

FRM-247a (Rev 3/0ct 03) 

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

Balance #: 34 Thermometer #: 6 1 1 diH20 Temperature (" C) '-cz 

Ana i y s t 

Reviewed by 

FRM-244 (c)  (Rev 3/Apr 04) 



, 

Booupage: 06 1 2 4  
010488 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 34 Thermometer #: 6 0 1 1 diH20 Temperature (" C) '22 

FRM-244 (c)  (Rev 3/Apr 04) 



Booklpage: 06 1 2 3  
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

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

. 

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

500 
ADJ5000-M 2500 

5000 

FRM-247c (Rev 2/Mar 03) 

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

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

- I 

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

500 
ADJ5000-M 2500 

5000 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 
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010491 Booklpage: 06 0 6 4  
SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3 4  ' ' Thermometer #. - GOlI diH20 Temperature (" C) z2 

Eppendorf # True Value (pL) 1'' Reading (9) 2"d Reading (9) 3rd Reading (9) 

100 - -  - 
ADJ1000-C 500 

1000 

100 

Analyst 

Reviewed by 

FRM-244 (b) (Rev 4/Apr 04)- 
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Eppendorf# True Value (vL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % Of True Value 
100 

ADJI 0004 500 
1000 
100 

ADJI 000-0 500 
1000 

100 
ADJI 000-E 500 

1000 
100 

ADJ1000-F 500 
1000 
100 0.1007 0.1003 0.1006 0.101 100.53 

ADJ1000-G 500 0.4923 0.4967 0.497 1 0.495 99.07 
1000 0.9998 1.0002 0.9985 1 .ooo 99.95 
100 0.0997 0.0992 0.0987 0.099 99.20 

ADJI 000-H 500 0.5023 0.5037 0.5012 0.502 100.48 
1000 1.0010 0.9982 0.9975 0.999 99.89 
100 0.1008 0.0983 0.0995 0.100 99.53 

ADJI O O O J  500 0.4953 0.4937 0.4963 0.495 99.02 
1000 0.9852 0.9876 0.9864 0.986 98.64 
100 

ADJIOOO 500 
1000 
100 

ADJI 000-K 500 
1000 

. 

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

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

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

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

FRM-244 (Rev 2/Sept 02) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
c 
I 
D 
I 
I 
I 
I 



010493 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040415-2 

Balance Calibrations 



Southwest Research Institute@ 
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 (DQA) for service. 

Page 1 of 30 

FRM- 1 12 (Rev 2/Aug 03) 



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 ( ~ 5 8 9 6 )  for service. 

Page # 21 

FRM-112 (Rev 1Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

6 -21-0 3. 2rdB80 % L O 6 6 0  4- @ 
4-22 -0 2%- )LE N 2- 
& 23 -0 % a-06 2\Oeoo w Y - 
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 (DQA) for service. 

Page 2 of 30 

FRM-112 (Rev 2/Aug 03) 



010497 

BALANCE # 
34 

Date 
q 

'1 - / ~ - ~ 3 4  
':- 13 - CIY 

q - / y  -OH- 
q - !A0-& 1 

+rb- c 4  
~ - l q ~ t ~ c t  
+ z o - c y  
y-z\-oCo 
%zz-Gq 

Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

LAB #: SERIAL #: TOLERANCE: COMMENTS: 
28 1116031935 f0.0005 

Std Wt (8) Recorded Wt (g) Operator 
J. m o  w a- L 9 , o ~ ~ ~  9 :5 -/ < 
2d3uoc, 2 -O@Cw zc N 

2 im cr-ea0c-J Id 
2 &ooag S *6@6 3 w 
2 L Q O e o  WFFj is M 

Z4WWO 2-0-0 /)r 

2 9 0 0 0 3  2 - . c s o c ? d  H ?  

2 coe=c: I - b O O O  \G r d  

L106&0 2 -1oe3-9r3 Jr_F /r 

'Z .OOOC:, '1-I2 C C J  ie /": 

A* 

Pi 

Page #-23 

FRM-112 (Rev 1Dec 99) 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

BALANCE # LAB #: SERIAL #: TOLERANCE: COMMENTS: 
34 28 1116031935 20.0005 

Page ## 23 

FRM-112 (Rev 1Dec 99) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.141 

010499 TASK ORDER: 040415-2 

DI Water Verification 



D.I. WATER SYSTEM NOTEBOOK 

BUILDING 70  
SOUTHWEST RESEARCH INSTITUTE -'$ 00 os Contact U.S. Filter (1-800-466-7873) for repairdexchanges. (Make sure to have a P. 0.) 

010500 HIGH PURITY SYSTEM (UP) 

legend: Check = Green (OK); X = Red (call for service) 
~- 

LOW PURITY SYSTEM (LP) 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev OlJan 04) 



D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE .e 

C Y  

BUILDING 7 0  75 
Contact US.  Filter (7-800-466-7873) for repaWexchanges. (Make sure to have a P.O.) $P 

HIGH PURITY SYSTEM (HP) 010501 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev OlJan 04) 



010502 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25770 
SDG: 243222 
CASE: CNWRA 
VTSR: April 14,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040415-2 

SURVEILLANCE REPORTS 
From Division 30 



Institute Quality Assurance 
Surveillance Report 

I Project Number: 20-06002 I Report Number: 2004-SR-0238 I Page 1 of 1 

Surveillance Scope: Monitor the tests for Trace Metal Analysis by ICP and IC in Division 01. The client is I NRC High Level Waste Program. This is a QA Nuclear surveillance. 

Reference Documents: Task Order 04041 5-2,TAP 01 -0406-038 Inductively Coupled Plasma/Atomic 
Emission Spectrometric Method for Trace Elemental Analysis, TAP 01 -0406-042, IC for the Measurement of 
Inorganic Ions, and QPP Rev. 4. 

Starting Date: 2004-04-14 

Institute QA Representative: Charles S. Butcher 

Ending Date: 2004-09-1 0 I 
I Person(s) Conducting Test/Exam/Procedure: K. Edrisi, R. Spies, D. Harris 

Satisfactory Findings: Division 20 provided a work request to Division 01 for work performed. The work 
order was logged in by Receiving and labeled with PO number, QA Nuclear requirements, project number, 
tests required, and test revisions. Samples were labeled with PO number, QA label, ID number, and work 
order number. Analyst’s training records were on file as required. Work orders, methods, and PQP were 
available and latest revisions were used. The instruments were calibrated with NlST traceable standards and 
the samples run. Data run was recorded, signed and reviewed by project personnel prior to transmittal to the 
client . 

I Unsatisfactory Findings: N/A 

I Nonconformance Report Number: N/A CARECAR Number: N/A 
~~ 

[Attachments: None 

I Recommendations/Actions: N/A 

Equipment Calibration: Equipment was calibrated before running samples. All standards were NlST 
traceable. I 
Approved: “Is/ R. Weber” 

Institute Quality Assurance 

Date: 911 4/04 

Distribution: Original - IQS Records 
c: C. S. Butcher (30) 

PM - B. Werling ( 20) 
J. Boyd (01) 

SwRI’ Form QA-125-3 
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