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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Negative At least 90% of
Numbers patterns >15

Date Initials SAED Morphology seconds ?
1/24/2014 WF 3134 3135 PASS
4/24/2014 WF 3256 3257 PASS
7/29/2014 WF 3321 3322 PASS
10/21/2014 WF 3387 3388 PASS
1/16/2015 WF 2408 2409 PASS
4/7/2015 WF 3499 3500 PASS
7/7/2015 WF 2653 2654 PASS
10/5/2015 WF 3615 3616 PASS
1/2/2016 WF 3653 3654 PASS
4/4/2016 WF 04-04-16 04-04-16 PASS
7/3/2016 WF 07-09-16 07-03-16 PASS
9/27/2016 WF 9/27/2016 9/27/2016 PASS

Comments:

Negative (Camera)
Negative Camera Camera Is 2 Standard Dev.

Date Initials Number Length Constant < 5% Mean?
7/24/2016 WF N/A 83 1.98 PASS
7/31/2016 WF N/A 83 2.09 PASS
8/7/2016 WF N/A 83 2.05 PASS
8/14/2016 WF N/A 83 2.09 PASS
8/21/2016 WF N/A 83 2.08 PASS
8/29/2016 WF   N/A   83 2.08 PASS
9/6/2016 WF N/A 83 2.10 PASS
9/13/2016 WF N/A 83 1.99 PASS
9/19/2016 WF N/A 83 2.00 PASS
9/26/2016 WF N/A 83 2.04 PASS
10/4/2016 WF N/A 83 2.12 PASS
10/9/2016 WF N/A 83 1.97 PASS
10/16/2016 WF N/A 83 2.10 PASS
10/23/2016 WF N/A 83 2.08 PASS
10/30/2016 WF N/A 83 1.96 PASS
11/6/2016 WF N/A 83 2.01 PASS
11/13/2016 WF N/A 83 1.96 PASS
11/20/2016 WF N/A 83 1.96 PASS
11/27/2016 WF N/A 83 2.01 PASS
11/27/2016 WF N/A 83 2.01 PASS

Comments:

Chrysotile Beam Dose Sensitivity

(Monthly / Weekly when Water Analysis is performed)
Camera Constant Calibrations

IXRF

Monthly Report for TEM Calibrations

New camera installed on 1/16/2016.

(Quarterly)

0402Cinnaminson

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 5
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector: IXRF

Monthly Report for TEM Calibrations
0402Cinnaminson

On Screen
Camera Aperture Aperture Is 2 Standard Dev.

Date Initials Length # Diameter < 5% Mean?
7/10/2016 WF 22 2 1.02 PASS
7/18/2016 WF 22 2 1.02 PASS
7/24/2016 WF 22 2 1.02 PASS
7/31/2016 WF 22 2 1.02 PASS
8/7/2016 WF 22 2 1.04 PASS
8/14/2016 WF 22 2 1.04 PASS
8/21/2016 WF 22 2 1.06 PASS
8/29/2016 WF 22 2 1.04 PASS
9/6/2016 WF 22 2 1.02 PASS
9/13/2016 WF 22 2 1.02 PASS
9/19/2016 WF 22 2 1.02 PASS
10/4/2016 WF 22 2 1.02 PASS
10/9/2016 WF 22 2 1.06 PASS
10/16/2016 WF 22 2 1.06 PASS
10/23/2016 WF 22 2 1.04 PASS
10/30/2016 WF 22 2 1.04 PASS
11/6/2016 WF 22 2 1.04 PASS
11/13/2016 WF 22 2 1.04 PASS
11/20/2016 WF 22 2 1.06 PASS
11/27/2016 WF 22 2 1.04 PASS

Comments:

Plasma Asher Calibration
(Quarterly)

Time To Ash 5% of Collapsed  MCE Filter
Date Initials Min Sec

2/23/2014 WP 4 06
5/29/2014 WP 5 45
9/3/2014 KF 7 53
9/15/2014 KF 5 36
7/23/2015 JG 6 42
1/6/2016 WF 5 34
4/28/2016 JG 5 51
6/3/2016 JG 86 20
6/7/2016 JG 4 25
9/14/2016 JG 4 49

Comments:

The above aperture diameter represents the on screen diameter in reciprocal space.  Multiply this 
number times the number of layer lines seen to get layer line spacing.

 

Camera Constant Calibrations
(Monthly / Weekly when Water Analysis is performed)

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc. Page 2 of 5
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector: IXRF

Monthly Report for TEM Calibrations
0402Cinnaminson

Mean 
Calibration Actual Target

Mean 
Calibration

Is 2 SD <5% 
of Mean?

Date Initials Mag Mag Date Initials Mag Mag

4/5/2016 WF 2950 17701 FAIL 6/10/2015 WF 15480 15518 PASS
4/10/2016 WF 17576 17450 PASS 7/9/2015 WF 15464 14400 PASS
4/12/2016 WF 17518 17402 PASS 8/3/2015 WF 15397 15223 PASS
4/17/2016 WF 17478 17361 PASS 8/31/2015 WF 15328 15223 PASS
5/1/2016 WF 17423 17199 PASS 10/1/2015 WF 15358 14664 PASS
5/30/2016 WF 17421 17415 PASS 10/29/2015 SB 15320 15223 PASS
7/3/2016 WF 17404 17299 PASS 12/2/2015 WF 15621 15518 PASS
7/31/2016 WF 17341 16902 PASS 12/29/2015 WF 15297 15223 PASS
8/31/2016 WF 17326 17207 PASS 1/29/2016 WF 15281 15518 PASS
9/29/2016 WF 17330 17361 PASS 2/29/2016 WF 15297 15369 PASS
10/30/2016 WF 17338 17423 PASS 4/1/2016 WF 15281 15671 PASS

0 4/10/2016 WF 15297 15369 PASS
0 4/17/2016 WF 15281 15369 PASS
0 5/1/2016 WF 15325 15369 PASS
0 5/30/2016 WF 15325 15223 PASS
0 7/3/2016 WF 15306 15518 PASS
0 7/31/2016 WF 15313 14664 PASS
0 8/31/2016 WF 15268 15223 PASS
0 9/29/2016 WF 15253 15223 PASS
0 10/30/2016 WF 15237 15671 PASS

Comments: Comments:

Mean 
Calibration Actual Target

Mean 
Calibration

Date Initials Mag Mag Date Initials Mag Mag

4/5/2016 WF 9884 9884 PASS 6/10/2015 WF 8743 8640 PASS
4/10/2016 WF 9894 9905 PASS 7/9/2015 WF 8734 8239 PASS
4/12/2016 WF 9834 9714 PASS 8/3/2015 WF 8705 8640 PASS
4/17/2016 WF 9821 9782 PASS 8/31/2015 WF 8698 8640 PASS
5/1/2016 WF 9806 9745 PASS 10/1/2015 WF 8690 8640 PASS
5/30/2016 WF 9801 9776 PASS 10/29/2015 SB 8685 8930 PASS
7/3/2016 WF 9799 9786 PASS 11/29/2015 WF 8689 8782 PASS
7/31/2016 WF 9768 9555 PASS 12/29/2015 WF 8688 8457 PASS
8/31/2016 WF 9770 9782 PASS 1/29/2016 WF 8668 8831 PASS
9/29/2016 WF 9773 9806 PASS 2/29/2016 WF 8666 8640 PASS
10/30/2016 WF 9778 9822 PASS 4/1/2016 WF 8799 8782 PASS

0 4/10/2016 WF 8666 8687 PASS
0 4/17/2016 WF 8666 8640 PASS
0 5/1/2016 WF 8664 8831 PASS
0 5/30/2016 WF 8697 8687 PASS
0 7/3/2016 WF 8689 8831 PASS
0 7/31/2016 WF 8695 8413 PASS
0 8/31/2016 WF 8675 8640 PASS
0 9/29/2016 WF 8670 8640 PASS
0 10/30/2016 WF 8663 8594 PASS

Comments: Comments:New camera installed on 1/16/2016.

Is 2 SD <5% 
of Mean?

Magnification Calibrations

10,000x - Negative 10,000x - Screen

20,000x - Screen
(Monthly)

New camera installed on 1/16/2016.

Is 2 SD <5% 
of Mean?

20,000x - Negative

Is 2 SD <5% 
of Mean?

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc. Page 3 of 5
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector: IXRF

Monthly Report for TEM Calibrations
0402Cinnaminson

Calibration of On Screen 0.5 and 5µm Calibration of On Screen 1.0 and 10µm

Date Initials Date Initials
6/10/2015 WF 0.48 4.77 6/10/2015 WF 0.86 8.56
7/9/2015 WF 0.51 5.14 7/9/2015 WF 0.90 8.98
8/3/2015 WF 0.49 4.86 8/3/2015 WF 0.86 8.56
8/31/2015 WF 0.49 4.86 8/31/2015 WF 0.86 8.56
10/1/2015 WF 0.50 5.05 10/1/2015 WF 0.86 8.56
10/29/2015 SB 0.49 4.86 10/29/2015 SB 0.83 8.29
12/2/2015 WF 0.48 4.77 11/29/2015 WF 0.84 8.43
12/29/2015 WF 0.49 4.86 12/29/2015 WF 0.88 8.75
1/29/2016 WF 0.48 4.77 1/29/2016 WF 0.84 8.38
2/29/2016 WF 0.48 4.81 2/29/2016 WF 0.86 8.56
4/1/2016 WF 0.47 4.72 4/1/2016 WF 0.84 8.43
4/10/2016 WF 0.48 4.81 4/10/2016 WF 0.85 8.52
4/17/2016 WF 0.48 4.81 4/17/2016 WF 0.86 8.56
5/1/2016 WF 0.48 4.81 5/1/2016 WF 0.84 8.38
5/30/2016 WF 0.49 4.86 5/30/2016 WF 0.85 8.52
7/3/2016 WF 0.48 4.77 7/3/2016 WF 0.84 8.38
7/31/2016 WF 0.50 5.05 7/31/2016 WF 0.88 8.80
8/31/2016 WF 0.49 4.86 8/31/2016 WF 0.86 8.56
9/29/2016 WF 0.49 4.86 9/29/2016 WF 0.86 8.56
10/30/2016 WF 0.47 4.72 10/30/2016 WF 0.86 8.61
Comments: Comments:

>250nm = 
FAIL

Date Initials Actual Spot <250nm = 
7/18/2016 WF 234.12 < 250 nm PASS PASS
7/21/2016 WF 206.66 < 250 nm PASS PASS
7/23/2016 WF 189.61 < 250 nm PASS PASS
7/24/2016 WF 237.35 < 250 nm PASS PASS
7/29/2016 WF 185.39 < 250 nm PASS PASS
8/7/2016 WF 177.26 < 250 nm PASS PASS
8/16/2016 WF 222.81 < 250 nm PASS PASS
8/21/2016 WF 200.57 < 250 nm PASS PASS
8/29/2016 WF 233.11 < 250 nm PASS PASS
11/16/2016 wf 207.20 < 250 nm PASS PASS

 < 250 nm  
 < 250 nm  
 < 250 nm  
 < 250 nm  
 < 250 nm  
 < 250 nm  
 < 250 nm  
 < 250 nm  
 < 250 nm  
 < 250 nm  

Comments:

(Quarterly)
Target Spot 

Size
Is 2 SD 
<25% of 

New camera installed on 1/16/2016.

Spot Size Measurements

Measuring Aids at EPA 100.2 Magnification

Small 
Circle 

microns

Large 
Circle 

microns
Small Circle 

microns
Large Circle 

microns

(Monthly)
Measuring Aids at EPA AHERA Magnification

(Monthly)

Controlled Document
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector: IXRF

Monthly Report for TEM Calibrations
0402Cinnaminson

K Factors
(Semi-Annually)

Pass PASS / Acceptance
Date Initials K Factor Criteria Actual FAIL Criteria PASS / FAIL

9/25-28/2016 WF BIR1G
Na:Si 1.0 - 4.0 ---- N/A N/A
Mg:Si 1.0 - 2.0 1.53 PASS PASS
Al:Si 1.0 - 1.75 1.24 PASS PASS
Ca:Si 1.0 - 1.75 1.04 PASS PASS
Fe:Si 1.0 - 2.0 1.30 PASS PASS
Mg:Fe 1.5 or less 1.18 PASS N/A

9/29/2016 WF Albite
Na:Si 1.0 - 4.0 2.28 PASS PASS
Al:Si 1.0 - 1.75 ---- N/A N/A
K:Si 1.0 - 1.75 ---- N/A N/A

Comments:

@Mn Kα Peak Resolution + 2(s)
Date Initials Resolution <175? <180?

12/3/2014 SB 138.5 Pass Pass
12/4/2014 SB 126.7 Pass Pass
3/5/2015 WF 132.4 Pass Pass
6/3/2015 WF 133.7 Pass Pass
8/31/2015 WF 136.2 Pass Pass
11/27/2015 WF 135.1 Pass Pass
2/29/2016 WF 131.5 Pass Pass

5/30/2016 WF 128.6 Pass Pass
8/25/2016 WF 131.4 Pass Pass
11/21/2016 WF 126.1 Pass Pass

Comments:

Significant
Date Initials Na Date Initials Mg Si

12/2/2014 SB Pass 11/28/14 SB Yes Yes
12/3/2014 SB Pass 12/1/14 SB Yes Yes
1/20/2015 WF Pass 12/2/14 SB Yes Yes
4/21/2015 SB Pass 12/3/14 SB Yes Yes
7/19/2015 WF Pass 12/4/14 SB Yes Yes
10/15/2015 WF Pass 1/20/15 WF Yes Yes
1/13/2016 WF Pass 4/17/15 WF Yes Yes
4/12/2016 WF Pass 10/17/15 WF Yes Yes
7/11/2016 WF Pass 4/12/16 WF Yes Yes
10/9/2016 WF Pass 7/11/16 WF Yes Yes

Comments:  

Significant Na and Resolvable Mg-Si Peaks

2SD < 20% Mean
2SD < 10% Mean
2SD < 10% Mean

 

2SD < 10% Mean

Detector Resolution

 Detector replaced 11/20 all EDX cals updated

(Semi-Annually / Quarterly when necessary to meet TNI Standard)

 (Quarterly)
Resolvable

2SD < 10% Mean

Standard Used:

2SD < 10% Mean

2SD < 20% Mean

2SD < 10% Mean

N / A

Standard Used:

Controlled Document
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Negative At least 90% of
Numbers patterns >15

Date Initials SAED Morphology seconds ?
3/4/2014 PH 04262 04263 PASS
5/27/2014 PH 04360 04361 PASS
8/22/2014 PH 04464 04465 PASS

11/17/2014 PH 04575 04576 PASS
2/23/2015 PH 04599 04600 PASS
5/20/2015 MG 04618 04619 PASS
8/14/2015 MG 04641 04642 PASS

11/11/2015 MG 04669 04670 PASS
2/2/2016 PH 4701 4700 PASS
5/5/2016 PJC 4712 4713 PASS
7/28/2016 PJC 4734 4735 PASS

10/25/2016 PJC 4755 4756 PASS
Comments:

Negative (Camera)
Negative Camera Camera Is 2 Standard Dev.

Date Initials Number Length Constant < 5% Mean?
7/14/2016 PJC 4730 100 519.44 PASS
7/21/2016 PJC 4732 100 524.74 PASS
7/28/2016 PJC 4733 100 516.43 PASS
8/5/2016 WN 4736 100 497.22 PASS
8/15/2016 PJC 4739 100 513.75 PASS
8/23/2016 PJC 4740 100 512.75 PASS
8/30/2016 PJC 4741 100 515.74 PASS
9/7/2016 PJC 4744 100 521.65 PASS
9/14/2016 PJC 4745 100 522.35 PASS
9/19/2016 PJC 4746 100 527.14 PASS
9/26/2016 PJC 4747 100 512.32 PASS
10/3/2016 PJC 4748 100 513.26 PASS

10/10/2016 PJC 4751 100 514.31 PASS
10/17/2016 PJC 4753 100 511.11 PASS
10/25/2016 PJC 4754 100 517.92 PASS
11/1/2016 PJC 4757 100 515.77 PASS
11/7/2016 PJC 4760 100 518.18 PASS

11/14/2016 WN 4761 100 513.75 PASS
11/21/2016 WN 4762 100 497.78 PASS
11/28/2016 WN 4763 100 535.41 PASS

Comments:

Monthly Report for TEM Calibrations

(Quarterly)

04-03Cinnaminson
PGT Avalon

Chrysotile Beam Dose Sensitivity

(Monthly / Weekly when Water Analysis is performed)
Camera Constant Calibrations

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 5

Page 55 of 81



TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-03Cinnaminson

PGT Avalon

On Screen
Camera Aperture Aperture Is 2 Standard Dev.

Date Initials Length # Diameter < 5% Mean?
7/14/2016 PJC 24 1 1.20 PASS
7/21/2016 PJC 24 1 1.20 PASS
7/28/2016 PJC 24 1 1.18 PASS
8/5/2016 WN 24 1 1.18 PASS
8/15/2016 PJC 24 1 1.18 PASS
8/23/2016 PJC 24 1 1.18 PASS
8/30/2016 PJC 24 1 1.20 PASS
9/7/2016 PJC 24 1 1.18 PASS
9/14/2016 PJC 24 1 1.20 PASS
9/19/2016 PJC 24 1 1.18 PASS
9/26/2016 PJC 24 1 1.20 PASS
10/3/2016 PJC 24 1 1.23 PASS

10/10/2016 PJC 24 1 1.18 PASS
10/17/2016 PJC 24 1 1.20 PASS
10/25/2016 PJC 24 1 1.18 PASS
11/1/2016 PJC 24 1 1.18 PASS
11/7/2016 PJC 24 1 1.20 PASS

11/14/2016 WN 24 1 1.18 PASS
11/21/2016 WN 24 1 1.18 PASS
11/28/2016 WN 24 1 1.18 PASS

Comments:

Plasma Asher Calibration
(Quarterly)

Time To Ash 5% of Collapsed  MCE Filter
Date Initials Min Sec

    
    
    
    
    
    
    
    
    
    

Comments:

Camera Constant Calibrations
(Monthly / Weekly when Water Analysis is performed)

The above aperture diameter represents the on screen diameter in reciprocal space.  Multiply this 
number times the number of layer lines seen to get layer line spacing.

 

Controlled Document
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-03Cinnaminson

PGT Avalon

Mean 
Calibration Actual Target

Mean 
Calibration

Is 2 SD <5% 
of Mean?

Date Initials Mag Mag Date Initials Mag Mag

4/15/2015 PH 20652 20520 PASS 4/15/2015 PH 14295 14281 PASS
5/13/2015 MG 20622 20088 PASS 5/13/2015 MG 14294 14281 PASS
6/12/2015 MG 20622 19656 PASS 6/12/2015 MG 14294 14281 PASS
7/16/2015 MG 20736 20736 PASS 7/16/2015 MG 14400 14400 PASS
8/14/2015 MG 20736 20304 PASS 8/14/2015 MG 14340 13935 PASS
9/9/2015 MG 20700 21168 PASS 9/9/2015 MG 14360 14164 PASS

10/9/2015 MG 20709 20736 PASS 10/9/2015 MG 14340 14281 PASS
11/10/2015 MG 20693 20628 PASS 11/10/2015 MG 14352 14281 PASS
12/10/2015 MG 20700 20952 PASS 12/10/2015 MG 14340 14164 PASS

1/5/2016 PJC 20583 20196 PASS 1/5/2016 PJC 14251 13292 PASS
2/1/2016 WN 20554 20088 PASS 2/1/2016 WN 14199 13292 PASS
3/3/2016 PH 20531 20520 PASS 3/3/2016 PH 14147 13500 PASS
4/4/2016 WN 20520 20520 PASS 4/4/2016 WN 14099 13824 PASS
5/5/2016 PJC 20509 20520 PASS 5/5/2016 PJC 14075 14164 PASS
6/7/2016 PJC 20509 20520 PASS 6/7/2016 PJC 14075 14164 PASS
7/7/2016 PJC 20509 20088 PASS 7/7/2016 PJC 14075 13935 PASS
8/5/2016 WN 20486 20304 PASS 8/5/2016 WN 14057 13935 PASS
9/2/2016 PJC 20475 19872 PASS 9/2/2016 PJC 14045 13606 PASS

10/3/2016 PJC 20429 19872 PASS 10/3/2016 PJC 14010 13824 PASS
11/7/2016 PJC 20384 19440 PASS 11/7/2016 PJC 13979 13824 PASS
Comments: Comments:

Mean 
Calibration Actual Target

Mean 
Calibration

Date Initials Mag Mag Date Initials Mag Mag

4/15/2015 PH 10212 10368 PASS 4/15/2015 PH 7009 7053 PASS
5/13/2015 MG 10215 10260 PASS 5/23/2015 MG 7012 7053 PASS
6/12/2015 MG 10215 9936 PASS 6/12/2015 MG 7012 7053 PASS
7/16/2015 MG 9936 10368 PASS 7/16/2015 MG 6912 7200 PASS
8/14/2015 MG 9936 10368 PASS 8/14/2015 MG 6912 6912 PASS
9/9/2015 MG 9936 10368 PASS 9/9/2015 MG 6912 7024 PASS

10/9/2015 MG 9936 10368 PASS 10/9/2015 MG 6878 7140 PASS
11/10/2015 MG 10001 10260 PASS 11/10/2015 MG 6913 7053 PASS
12/10/2015 MG 9990 10152 PASS 12/10/2015 MG 6890 7053 PASS

1/5/2016 PJC 10288 9828 PASS 1/5/2016 PJC 7059 6646 PASS
2/1/2016 WN 10254 9720 PASS 2/1/2016 WN 7036 6646 PASS
3/3/2016 PH 10226 10368 PASS 3/3/2016 PH 7014 6776 PASS
4/4/2016 WN 10243 10152 PASS 4/4/2016 WN 7007 6776 PASS
5/5/2016 PJC 10249 10368 PASS 5/5/2016 PJC 7000 7053 PASS
6/7/2016 PJC 10260 10368 PASS 6/7/2016 PJC 7000 7053 PASS
7/7/2016 PJC 10266 10152 PASS 7/7/2016 PJC 7000 6912 PASS
8/5/2016 WN 10254 10152 PASS 8/5/2016 WN 6993 6968 PASS
9/2/2016 PJC 10249 10260 PASS 9/2/2016 PJC 6988 6912 PASS

10/3/2016 PJC 10232 9936 PASS 10/3/2016 PJC 6973 6776 PASS
11/7/2016 PJC 10197 9936 PASS 11/7/2016 PJC 6951 6776 PASS
Comments: Comments:

20,000x - Screen
(Monthly)

Is 2 SD <5% 
of Mean?

20,000x - Negative

Is 2 SD <5% 
of Mean?

Is 2 SD <5% 
of Mean?

Magnification Calibrations

10,000x - Negative 10,000x - Screen

Controlled Document
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-03Cinnaminson

PGT Avalon

Calibration of On Screen 0.5 and 5µm Calibration of On Screen 1.0 and 10µm

Date Initials Date Initials
4/15/2015 PH 0.56 5.60 4/15/2015 PH 1.13 11.34
5/13/2015 MG 0.56 5.60 5/23/2015 MG 1.13 11.34
6/12/2015 MG 0.56 5.60 6/12/2015 MG 1.13 11.34
7/16/2015 MG 0.56 5.56 7/16/2015 MG 1.11 11.11
8/14/2015 MG 0.57 5.74 8/14/2015 MG 1.16 11.57
9/9/2015 MG 0.56 5.65 9/9/2015 MG 1.14 11.39

10/9/2015 MG 0.56 5.60 10/9/2015 MG 1.12 11.20
11/10/2015 MG 0.56 5.60 11/10/2015 MG 1.13 11.34
12/10/2015 MG 0.56 5.65 12/10/2015 MG 1.13 11.34

1/5/2016 PJC 0.60 6.02 1/5/2016 PJC 1.20 12.04
2/1/2016 WN 0.60 6.02 2/1/2016 WN 1.20 12.04
3/3/2016 PH 0.59 5.93 3/3/2016 PH 1.18 11.81
4/4/2016 WN 0.58 5.79 4/4/2016 WN 1.18 11.81
5/5/2016 PJC 0.56 5.65 5/5/2016 PJC 1.13 11.34
6/7/2016 PJC 0.56 5.65 6/7/2016 PJC 1.13 11.34
7/7/2016 PJC 0.57 5.74 7/7/2016 PJC 1.16 11.57
8/5/2016 WN 0.57 5.74 8/5/2016 WN 1.15 11.48
9/2/2016 PJC 0.59 5.88 9/2/2016 PJC 1.16 11.57

10/3/2016 PJC 0.58 5.79 10/3/2016 PJC 1.18 11.81
11/7/2016 PJC 0.58 5.79 11/7/2016 PJC 1.18 11.81

Comments: Comments:

>250nm = 
FAIL

Date Initials Actual Spot <250nm = 
3/25/2014 PH 215.89 < 250 nm PASS PASS
3/26/2014 PH 190.91 < 250 nm PASS PASS
3/27/2014 PH 192.90 < 250 nm PASS PASS
3/28/2014 PH 168.79 < 250 nm PASS PASS
3/31/2014 PH 167.91 < 250 nm PASS PASS
4/1/2014 PH 168.79 < 250 nm PASS PASS
4/2/2014 PH 168.79 < 250 nm PASS PASS
4/4/2014 PH 193.91 < 250 nm PASS PASS
4/8/2014 PH 192.90 < 250 nm PASS PASS
4/21/2014 PH 193.91 < 250 nm PASS PASS
7/14/2014 PH 192.90 < 250 nm PASS PASS
10/6/2014 PH 168.79 < 250 nm PASS PASS

12/22/2014 PH 170.57 < 250 nm PASS PASS
3/16/2015 PH 192.90 < 250 nm PASS PASS
5/20/2015 MG 224.01 < 250 nm PASS PASS

11/11/2015 MG 180.84 < 250 nm PASS PASS
1/5/2016 PJC 218.63 < 250 nm PASS PASS
4/6/2016 PJC 194.93 < 250 nm PASS PASS
7/14/2016 PJC 199.12 < 250 nm PASS PASS

10/14/2016 PJC 150.97 < 250 nm PASS PASS
Comments:

Small Circle 
microns

Large Circle 
microns

(Monthly)
Measuring Aids at EPA AHERA Magnification

(Monthly)

Spot Size Measurements

Measuring Aids at EPA 100.2 Magnification

Small 
Circle 

microns

Large 
Circle 

microns

(Quarterly)
Target Spot 

Size
Is 2 SD 
<25% of 

8/14/15 - Analyst did not condition beam correctly resulting in failure of 
spot size measurement.
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-03Cinnaminson

PGT Avalon
K Factors
(Semi-Annually)

Pass PASS / Acceptance
Date Initials K Factor Criteria Actual FAIL Criteria PASS / FAIL

11/14/2016 WN BIR1G
Na:Si 1.0 - 4.0 2.47 PASS PASS
Mg:Si 1.0 - 2.0 1.84 PASS PASS
Al:Si 1.0 - 1.75 1.27 PASS PASS
Ca:Si 1.0 - 1.75 1.06 PASS PASS
Fe:Si 1.0 - 2.0 1.40 PASS PASS
Mg:Fe 1.5 or less 1.32 PASS N/A

11/15/2016 WN Orthoclase
Na:Si 1.0 - 4.0 ---- N/A N/A
Al:Si 1.0 - 1.75 ---- N/A N/A
K:Si 1.0 - 1.75 1.11 PASS PASS

Comments:

@Mn Kα Peak Resolution + 2(s)
Date Initials Resolution <175? <180?

8/6/2014 PH 132.0 Pass Pass
11/3/2014 PH 132.0 Pass Pass
1/28/2015 PH 132.0 Pass Pass
4/21/2015 PH 134.0 Pass Pass
7/17/2015 MG 134.0 Pass Pass

10/15/2015 MG 131.0 Pass Pass
1/11/2016 PJC 138.4 Pass Pass

4/12/2016 PJC 140.0 Pass Pass
7/7/2016 PJC 152.0 Pass Pass
10/4/2016 PJC 154.0 Pass Pass

Comments:

Significant
Date Initials Na Date Initials Mg Si

8/6/2014 PH Pass 8/6/14 PH Yes Yes
11/3/2014 PH Pass 11/3/14 PH Yes Yes
1/26/2015 PH Pass 1/26/15 PH Yes Yes
4/21/2015 PH Pass 4/21/15 PH Yes Yes
7/17/2015 MG Pass 7/17/15 MG Yes Yes

10/14/2015 MG Pass 10/14/15 MG Yes Yes
1/11/2016 PJC Pass 1/11/16 PJC Yes Yes
4/12/2016 PJC Pass 4/12/16 PJC Yes Yes
7/7/2016 PJC Pass 7/7/16 PJC Yes Yes
10/4/2016 PJC Pass 10/4/16 PJC Yes Yes

Comments:

2SD < 10% Mean

Standard Used:

2SD < 10% Mean

2SD < 20% Mean

2SD < 10% Mean

N / A

Standard Used:

 

Significant Na and Resolvable Mg-Si Peaks

2SD < 20% Mean
2SD < 10% Mean
2SD < 10% Mean

 

2SD < 10% Mean

Detector Resolution
(Semi-Annually / Quarterly when necessary to meet TNI Standard)

 (Quarterly)
Resolvable

Controlled Document
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Negative At least 90% of
Numbers patterns >15

Date Initials SAED Morphology seconds ?
2/26/2014 TY Cal176 Cal177 PASS
5/21/2014 TY Cal198 Cal199 PASS
8/14/2014 TY Cal217 Cal218 PASS
11/7/2014 TY Cal236 Cal237 PASS
2/4/2015 TY Cal255 Cal256 PASS
4/25/2015 TY Cal274 Cal275 PASS
7/21/2015 TY Cal296 Cal297 PASS

10/17/2015 TY Cal326 Cal327 PASS
1/12/2016 TY Cal037 Cal038 PASS
4/9/2016 TY Cal056 Cal057 PASS
7/7/2016 TY Cal079 Cal080 PASS
9/29/2016 TY Cal101 Cal102 PASS

Comments:

Negative (Camera)
Negative Camera Camera Is 2 Standard Dev.

Date Initials Number Length Constant < 5% Mean?
7/26/2016 TY Cal086 83 1.93 PASS
8/2/2016 TY Cal087 83 1.82 PASS
8/9/2016 TY Cal088 83 1.90 PASS
8/16/2016 TY Cal089 83 1.91 PASS
8/23/2016 TY Cal092 83 1.91 PASS
8/25/2016 TY Cal093 83 1.88 PASS
8/31/2016 TY Cal094 83 1.90 PASS
9/7/2016 TY Cal095 83 1.88 PASS
9/13/2016 TY Cal096 83 1.87 PASS
9/16/2016 TY Cal097 83 1.84 PASS
9/27/2016 TY Cal100 83 1.90 PASS
10/4/2016 TY Cal104 83 1.93 PASS

10/11/2016 TY Cal105 83 1.85 PASS
10/18/2016 TY Cal108 83 1.80 PASS
10/25/2016 TY Cal109 83 1.83 PASS
11/2/2016 TY Cal110 83 1.82 PASS
11/8/2016 TY Cal112 83 1.85 PASS

11/15/2016 TY Cal114 83 1.94 PASS
11/22/2016 TY Cal115 83 1.84 PASS
11/29/2016 TY Cal116 83 1.82 PASS

Comments:

Monthly Report for TEM Calibrations

(Quarterly)

04-04Cinnaminson
PGT Avalon

Chrysotile Beam Dose Sensitivity

(Monthly / Weekly when Water Analysis is performed)
Camera Constant Calibrations

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 5

Page 61 of 81



TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-04Cinnaminson

PGT Avalon

On Screen
Camera Aperture Aperture Is 2 Standard Dev.

Date Initials Length # Diameter < 5% Mean?
7/26/2016 TY 22 3 1.13 PASS
8/2/2016 TY 22 3 1.13 PASS
8/9/2016 TY 22 3 1.13 PASS
8/16/2016 TY 22 3 1.13 PASS
8/23/2016 TY 22 3 1.15 PASS
8/25/2016 TY 22 3 1.15 PASS
8/31/2016 TY 22 3 1.15 PASS
9/7/2016 TY 22 3 1.15 PASS
9/13/2016 TY 22 3 1.15 PASS
9/16/2016 TY 22 3 1.15 PASS
9/27/2016 TY 22 3 1.15 PASS
10/4/2016 TY 22 3 1.15 PASS

10/11/2016 TY 22 3 1.15 PASS
10/18/2016 TY 22 3 1.15 PASS
10/25/2016 TY 22 3 1.15 PASS
11/2/2016 TY 22 3 1.15 PASS
11/8/2016 TY 22 3 1.15 PASS

11/15/2016 TY 22 3 1.15 PASS
11/22/2016 TY 22 3 1.15 PASS
11/29/2016 TY 22 3 1.15 PASS

Comments:

Plasma Asher Calibration
(Quarterly)

Time To Ash 5% of Collapsed  MCE Filter
Date Initials Min Sec

    
    
    
    
    
    
    
    
    
    

Comments:

Camera Constant Calibrations
(Monthly / Weekly when Water Analysis is performed)

The above aperture diameter represents the on screen diameter in reciprocal space.  Multiply this 
number times the number of layer lines seen to get layer line spacing.
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-04Cinnaminson

PGT Avalon

Mean 
Calibration Actual Target

Mean 
Calibration

Is 2 SD <5% 
of Mean?

Date Initials Mag Mag Date Initials Mag Mag

5/27/2015 TY 21006 21630 PASS 5/27/2015 TY 14097 14531 PASS
6/26/2015 TY 21916 20677 PASS 6/26/2015 TY 14271 14531 PASS
7/21/2015 TY 21846 20841 PASS 7/21/2015 TY 14208 14021 PASS
8/19/2015 TY 21568 21098 PASS 8/19/2015 TY 14187 14271 PASS
9/18/2015 TY 21626 21292 PASS 9/18/2015 TY 14208 14531 PASS
10/17/2015 TY 20884 21211 PASS 10/17/2015 TY 14196 14400 PASS
11/13/2015 TY 20888 20979 PASS 11/13/2015 TY 14151 14400 PASS
12/11/2015 TY 20918 20474 PASS 12/11/2015 TY 14158 14021 PASS

1/8/2016 TY 20916 20882 PASS 1/8/2016 TY 14145 14400 PASS
2/6/2016 TY 20910 20903 PASS 2/6/2016 TY 14152 14400 PASS
3/4/2016 TY 20888 20655 PASS 3/4/2016 TY 14158 14400 PASS
4/1/2016 TY 20862 20671 PASS 4/1/2016 TY 14165 14800 PASS

4/28/2016 TY 20838 20682 PASS 4/28/2016 TY 14193 14531 PASS
5/27/2016 TY 20830 20922 PASS 5/27/2016 TY 14239 13779 PASS
6/25/2016 TY 20830 21506 PASS 6/25/2016 TY 14206 14531 PASS
7/22/2016 TY 20884 21392 PASS 7/22/2016 TY 14239 14531 PASS
8/20/2016 TY 20907 21573 PASS 8/20/2016 TY 14279 14800 PASS
9/16/2016 TY 20953 21333 PASS 9/16/2016 TY 14339 14664 PASS
10/15/2016 TY 21004 21362 PASS 10/15/2016 TY 14379 14664 PASS
11/12/2016 TY 21057 20488 PASS 11/12/2016 TY 14432 14145 PASS
Comments: Comments:

Mean 
Calibration Actual Target

Mean 
Calibration

Date Initials Mag Mag Date Initials Mag Mag

5/27/2015 TY 10829 11237 PASS 5/27/2015 TY 7308 7611 PASS
6/26/2015 TY 11358 10768 PASS 6/26/2015 TY 7366 7332 PASS
7/21/2015 TY 11206 10719 PASS 7/21/2015 TY 7332 7332 PASS
8/19/2015 TY 11088 10903 PASS 8/19/2015 TY 7332 7400 PASS
9/18/2015 TY 11065 11016 PASS 9/18/2015 TY 7324 7611 PASS
10/17/2015 TY 10800 11127 PASS 10/17/2015 TY 7312 7540 PASS
11/13/2015 TY 10815 10780 PASS 11/13/2015 TY 7360 7540 PASS
12/11/2015 TY 10839 10664 PASS 12/11/2015 TY 7373 7299 PASS

1/8/2016 TY 10841 10889 PASS 1/8/2016 TY 7371 7434 PASS
2/6/2016 TY 10866 10814 PASS 2/6/2016 TY 7380 7504 PASS
3/4/2016 TY 10854 10733 PASS 3/4/2016 TY 7391 7299 PASS
4/1/2016 TY 10846 10873 PASS 4/1/2016 TY 7389 7611 PASS

4/28/2016 TY 10846 11313 PASS 4/28/2016 TY 7399 7992 PASS
5/27/2016 TY 10875 10742 PASS 5/27/2016 TY 7435 7575 PASS
6/25/2016 TY 10869 11273 PASS 6/25/2016 TY 7446 7540 PASS
7/22/2016 TY 10891 11196 PASS 7/22/2016 TY 7462 7366 PASS
8/20/2016 TY 10916 10714 PASS 8/20/2016 TY 7462 7611 PASS
9/16/2016 TY 10911 10854 PASS 9/16/2016 TY 7479 7575 PASS
10/15/2016 TY 10909 11063 PASS 10/15/2016 TY 7495 7648 PASS
11/12/2016 TY 10930 10743 PASS 11/12/2016 TY 7517 7299 PASS
Comments: Comments:

20,000x - Screen
(Monthly)

New screen (circles) installed 9/8

Is 2 SD <5% 
of Mean?

20,000x - Negative

Is 2 SD <5% 
of Mean?

Is 2 SD <5% 
of Mean?

Magnification Calibrations

New screen (circles) installed 9/8

10,000x - Negative 10,000x - Screen
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-04Cinnaminson

PGT Avalon

Calibration of On Screen 0.5 and 5µm Calibration of On Screen 1.0 and 10µm

Date Initials Date Initials
5/27/2015 TY 0.51 5.09 5/27/2015 TY 0.97 9.72
6/26/2015 TY 0.51 5.09 6/26/2015 TY 1.01 10.09
7/21/2015 TY 0.53 5.28 7/21/2015 TY 1.01 10.09
8/19/2015 TY 0.52 5.19 8/19/2015 TY 1.00 10.00
9/18/2015 TY 0.51 5.09 9/18/2015 TY 0.97 9.72
10/17/2015 TY 0.51 5.14 10/17/2015 TY 0.98 9.81
11/13/2015 TY 0.51 5.14 11/13/2015 TY 0.98 9.81
12/11/2015 TY 0.53 5.28 12/11/2015 TY 1.01 10.14

1/8/2016 TY 0.51 5.14 1/8/2016 TY 1.00 9.95
2/6/2016 TY 0.51 5.14 2/6/2016 TY 0.99 9.86
3/4/2016 TY 0.51 5.14 3/4/2016 TY 1.01 10.14
4/1/2016 TY 0.50 5.00 4/1/2016 TY 0.97 9.72

4/28/2016 TY 0.51 5.09 4/28/2016 TY 0.93 9.26
5/27/2016 TY 0.54 5.37 5/27/2016 TY 0.98 9.77
6/25/2016 TY 0.51 5.09 6/25/2016 TY 0.98 9.81
7/22/2016 TY 0.51 5.09 7/22/2016 TY 1.00 10.05
8/20/2016 TY 0.50 5.00 8/20/2016 TY 0.97 9.72
9/16/2016 TY 0.50 5.05 9/16/2016 TY 0.98 9.77
10/15/2016 TY 0.50 5.05 10/15/2016 TY 0.97 9.68
11/12/2016 TY 0.52 5.23 11/12/2016 TY 1.01 10.14
Comments: Comments:

>250nm = 
FAIL

Date Initials Actual Spot <250nm = 
6/15/2012 PM 180.12 < 250 nm PASS PASS
7/16/2012 TY 178.51 < 250 nm PASS PASS
10/3/2012 TY 183.21 < 250 nm PASS PASS
1/3/2013 TY 194.94 < 250 nm PASS PASS
4/2/2013 TY 223.22 < 250 nm PASS PASS
5/26/2013 TY 180.53 < 250 nm PASS PASS
9/4/2013 TY 137.09 < 250 nm PASS PASS
12/3/2013 TY 146.31 < 250 nm PASS PASS
2/26/2014 TY 156.75 < 250 nm PASS PASS
5/21/2014 TY 159.32 < 250 nm PASS PASS
8/14/2014 TY 146.97 < 250 nm PASS PASS
11/7/2014 TY 169.01 < 250 nm PASS PASS
2/4/2015 TY 189.73 < 250 nm PASS PASS
4/25/2015 TY 188.66 < 250 nm PASS PASS
7/21/2015 TY 176.99 < 250 nm PASS PASS

10/17/2015 TY 161.02 < 250 nm PASS PASS
1/12/2016 TY 159.24 < 250 nm PASS PASS
4/9/2016 TY 185.25 < 250 nm PASS PASS
7/7/2016 TY 159.73 < 250 nm PASS PASS
9/29/2016 TY 165.14 < 250 nm PASS PASS
Comments:

Small Circle 
microns

Large Circle 
microns

(Monthly)
Measuring Aids at EPA AHERA Magnification

(Monthly)

Spot Size Measurements

Measuring Aids at EPA 100.2 Magnification

Small 
Circle 

microns

Large 
Circle 

microns

New screen (circles) installed 9/8 New screen (circles) installed 9/8

(Quarterly)
Target Spot 

Size
Is 2 SD 
<25% of 
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TTEM CAL 
Revision 20.0
June 8, 2015

Laboratory: Scope:
Detector:

Monthly Report for TEM Calibrations
04-04Cinnaminson

PGT Avalon
K Factors
(Semi-Annually)

Pass PASS / Acceptance
Date Initials K Factor Criteria Actual FAIL Criteria PASS / FAIL

10/19/2016 TY BIR1G
Na:Si 1.0 - 4.0 1.75 PASS PASS
Mg:Si 1.0 - 2.0 1.57 PASS PASS
Al:Si 1.0 - 1.75 1.29 PASS PASS
Ca:Si 1.0 - 1.75 1.31 PASS PASS
Fe:Si 1.0 - 2.0 1.57 PASS PASS
Mg:Fe 1.5 or less 1.00 PASS N/A

None
Na:Si 1.0 - 4.0 ---- N/A N/A
Al:Si 1.0 - 1.75 ---- N/A N/A
K:Si 1.0 - 1.75 ---- N/A N/A

Comments:

@Mn Kα Peak Resolution + 2(s)
Date Initials Resolution <175? <180?

8/14/2014 TY 145.0 Pass Pass
11/7/2014 TY 145.0 Pass Pass
2/4/2015 TY 133.0 Pass Pass
4/25/2015 TY 134.0 Pass Pass
7/21/2015 TY 134.0 Pass Pass

10/17/2015 TY 151.0 Pass Pass
1/13/2016 TY 153.0 Pass Pass

4/9/2016 TY 153.0 Pass Pass
7/7/2016 TY 153.0 Pass Pass
9/29/2016 TY 153.0 Pass Pass

Comments:

Significant
Date Initials Na Date Initials Mg Si

8/14/2014 TY Pass 2/26/14 TY Yes Yes
11/7/2014 TY Pass 5/21/14 TY Yes Yes
2/4/2015 TY Pass 11/7/14 TY Yes Yes
4/25/2015 TY Pass 2/4/15 TY Yes Yes
7/21/2015 TY Pass 4/25/15 TY Yes Yes

10/17/2015 TY Pass 7/21/15 TY Yes Yes
1/12/2016 TY Pass 10/17/15 TY Yes Yes
4/9/2016 TY Pass 4/9/16 TY Yes Yes
7/7/2016 TY Pass 7/7/16 TY Yes Yes
9/29/2016 TY Pass 9/29/16 TY Yes Yes

Comments:

2SD < 10% Mean

Standard Used:

2SD < 10% Mean

2SD < 20% Mean

2SD < 10% Mean

N / A

Standard Used:

 

Significant Na and Resolvable Mg-Si Peaks

2SD < 20% Mean
2SD < 10% Mean
2SD < 10% Mean

 

2SD < 10% Mean

Detector Resolution

 

(Semi-Annually / Quarterly when necessary to meet TNI Standard)

 (Quarterly)
Resolvable
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For the National Voluntary Laboratory Accreditation Program

Effective 2016-07-01 through 2017-06-30

Code Description

Code Description
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AIHA Laboratory Accreditation Programs, LLC
3141 Fairview Park Drive, Suite 777, Falls Church, VA 22042 USA 

main +1 703-846-0736 fax +1 703-207-8558
Twitter: @AIHA_LAP_LLC

R3 05/05/2015
Page 1 of 1

August 31, 2016

Laboratory ID: 100194

Oommen Kappil
EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077

Dear Mr. Kappil:

Congratulations! The AIHA Laboratory Accreditation Programs (AIHA-LAP), LLC’s Analytical Accreditation 
Board (AAB) has approved EMSL Analytical, Inc. as an accredited Industrial Hygiene, Environmental Lead and 
Environmental Microbiology laboratory.

Accreditation documentation includes the IHLAP, ELLAP and EMLAP accreditation certificate, scope of 
accreditation document and a copy of the current AIHA-LAP, LLC license agreement (if your completed agreement 
is not on file at AIHA-LAP, LLC). The accreditation symbol has been designed for use by all AIHA-LAP, LLC 
accredited laboratories. If your laboratory chooses to use the symbol in its advertising the laboratory’s accreditation, 
you must complete and return the AIHA-LAP, LLC license agreement to a Laboratory Accreditation Specialist.
Once submitted, an electronic copy of the accreditation symbol will be sent to you. Please inform us if your 
laboratory does not wish to use the symbol in advertising.

Laboratory accreditation shall be maintained by continued compliance with IHLAP, ELLAP and EMLAP
requirements (see Policy Modules 2B, 2C, 2D, and 6), which includes proficient participation in AIHA-LAP, LLC 
approved proficiency testing, demonstration of competency, or round robin program as indicated on the AIHA-LAP
“Approved PT and Round Robin” webpage, its associated Scope/PT table, and as required in Policy Module 6, for 
all Fields of Testing (FoTs) for which the laboratory is accredited. An accredited laboratory that wishes to expand 
into a new FoT must submit an updated accreditation application to AIHA-LAP, LLC for review by the AAB.

Any changes in ownership, laboratory location, personnel, FoTs/Methods, or significant procedural changes shall be 
reported to AIHA-LAP, LLC in writing within twenty (20) business days of the change.  

The accreditation certificate is the property of AIHA-LAP, LLC and must be returned to us should your laboratory 
withdraw or be removed from the IHLAP, ELLAP and EMLAP.

Again, congratulations. If you have any questions, please contact Lauren Schnack, Laboratory Accreditation 
Specialist, at (703) 846-0716.

Sincerely,

Cheryl O. Morton
Managing Director 
AIHA Laboratory Accreditation Programs, LLC
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Effective: 04/10/2015
100194_Scope_IHLAP (Method Addition)_2016_10_20
Page 1 of 2

  
AIHA Laboratory Accreditation Programs, LLC

SCOPE OF ACCREDITATION

EMSL Analytical, Inc. Laboratory ID: 100194
200 Route 130 North, Cinnaminson, NJ 08077 Issue Date: 10/20/2016

The laboratory is approved for those specific field(s) of testing/methods listed in the table below.  Clients are urged to verify 
the laboratory’s current accreditation status for the particular field(s) of testing/Methods, since these can change due to 
proficiency status, suspension and/or withdrawal of accreditation.

Industrial Hygiene Laboratory Accreditation Program (IHLAP)

Initial Accreditation Date:  02/01/1989

IHLAP Scope 
Category

Field of Testing (FoT)
(FoTs cover all relevant 

IH matrices) 

Technology 
sub-type/ 
Detector

Published Reference 
Method/Title of In-

house Method

Method Description 
or Analyte

(for internal methods 
only)

Chromatography 
Core

Gas Chromatography

GC/FID

NIOSH 1003 Modified
NIOSH 1005

NIOSH 1400 Modified
NIOSH 1500 Modified
NIOSH 1501 Modified
NIOSH 1550 Modified
NIOSH 1603 Modified
NIOSH 2000 Modified

GC/ECD

NIOSH 5502 Modified
NIOSH 5503 Modified
NIOSH 5510 Modified
OSHA 1010 Modified

GC/MS GC/MS EPA TO-15
Gas Chromatography 
(Diffusive Samplers) NIOSH 1501 Modified

Ion Chromatography (IC)

NIOSH 6004 Modified
NIOSH 6011
NIOSH 7903

OSHA ID-165SG
OSHA ID-214

OSHA ID-215 Modified

Liquid Chromatography
HPLC/FL NIOSH 2016 Modified
HPLC/UV NIOSH 5506 Modified

Spectrometry Core Atomic Absorption CVAA
NIOSH 6009 Modified

OSHA ID-140 Modified
OSHA ID-145
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Effective: 04/10/2015
100194_Scope_IHLAP (Method Addition)_2016_10_20
Page 2 of 2

IHLAP Scope 
Category

Field of Testing (FoT)
(FoTs cover all relevant 

IH matrices) 

Technology 
sub-type/ 
Detector

Published Reference 
Method/Title of In-

house Method

Method Description 
or Analyte

(for internal methods 
only)

Spectrometry Core

Atomic Absorption FAA NIOSH 7082
GFAA NIOSH 7105

Inductively-Coupled 
Plasma

ICP/MS NIOSH 7300 Modified
ICP/AES NIOSH 7300 Modified

X-ray Diffraction (XRD)
NIOSH 7500 Modified

OSHA ID-142 Modified
UV/VIS (Colorimetric) NIOSH 6010 Modified

Asbestos/Fiber 
Microscopy Core

Polarized Light 
Microscopy (PLM) EPA 600/R-93/116

Phase Contrast 
Microscopy (PCM) NIOSH 7400

Transmission Electron 
Microscopy (TEM)

EPA AHERA - 40 CFR 
Part 763

EPA AHERA Method (40 
CFR 763, Subpart E, 

Appendix A, Mandatory 
Method

NIOSH 7402

Miscellaneous Core
Gravimetric

NIOSH 0500
NIOSH 0600
NIOSH 5524

Thermo-optical Analysis 
(TOA) NIOSH 5040

Beryllium Testing Inductively-Coupled 
Plasma ICP/MS

NIOSH 7300
NIOSH 7303

A complete listing of currently accredited Industrial Hygiene laboratories is available on the AIHA-LAP, LLC website at: 
http://www.aihaaccreditedlabs.org

Page 74 of 81

http://www.aihaaccreditedlabs.org


Effective: 05/04/2015
100194_Scope_ELLAP_2016_08_31
Page 1 of 1

  
AIHA Laboratory Accreditation Programs, LLC

SCOPE OF ACCREDITATION

EMSL Analytical, Inc. Laboratory ID: 100194
200 Route 130 North, Cinnaminson, NJ 08077 Issue Date: 08/31/2016

The laboratory is approved for those specific field(s) of testing/methods listed in the table below. Clients are urged to verify the 
laboratory’s current accreditation status for the particular field(s) of testing/Methods, since these can change due to proficiency 
status, suspension and/or withdrawal of accreditation.

The EPA recognizes the AIHA-LAP, LLC ELLAP program as meeting the requirements of the National Lead Laboratory 
Accreditation Program (NLLAP) established under Title X of the Residential Lead-Based Paint Hazard Reduction Act of 1992 
and includes paint, soil and dust wipe analysis. Air analysis is not included as part of the NLLAP.

Environmental Lead Laboratory Accreditation Program (ELLAP)

Initial Accreditation Date:  01/18/1995

A complete listing of currently accredited Environmental Lead laboratories is available on the AIHA-LAP, LLC website 
at: http://www.aihaaccreditedlabs.org

Field of Testing (FoT) Technology sub-type/ 
Detector Method Method Description

(for internal methods only)

Paint EPA SW-846 3050B
EPA SW-846 7000B

Soil EPA SW-846 3050B
EPA SW-846 7000B

Settled Dust by Wipe EPA SW-846 3050B
EPA SW-846 7000B

Airborne Dust NIOSH 7082

Composited Wipes EPA SW-846 3050B
EPA SW-846 7000B
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AIHA Laboratory Accreditation Programs, LLC

SCOPE OF ACCREDITATION

EMSL Analytical, Inc. Laboratory ID: 100194
200 Route 130 North, Cinnaminson, NJ 08077 Issue Date: 08/31/2016

The laboratory is approved for those specific field(s) of testing/methods listed in the table below.  Clients are urged to verify 
the laboratory’s current accreditation status for the particular field(s) of testing/Methods, since these can change due to 
proficiency status, suspension and/or withdrawal of accreditation.

Environmental Microbiology Laboratory Accreditation Program (EMLAP)

Initial Accreditation Date:  09/01/2002

EMLAP Category Field of Testing 
(FoT) Method Method Description

(for internal methods only)

Fungal

Air - Culturable M005 Detection and Enumeration of Culturable 
Fungi from Environmental Samples

Bulk - Culturable M005 Detection and Enumeration of Culturable 
Fungi from Environmental Samples

Surface - Culturable M005 Detection and Enumeration of Culturable 
Fungi from Environmental Samples

Air - Direct 
Examination 05-TP-003.7

Standard Operating Procedure for the 
Analysis of Airborne Fungal Spores, 

Hyphal Fragments, Pollen, Insect 
Fragments, Skin Fragments and Fibrous 

Particulate by Optical Microscopy of Spore 
Trap Samples

Bulk - Direct 
Examination M041

Standard Operating Procedure for the 
Microscopic Examination of Fungal 

Spores, Fungal Structures, Hyphae, Pollen, 
Insect Fragments, and Fibrous Material 

from Surface Samples

Surface - Direct 
Examination M041

Standard Operating Procedure for the 
Microscopic Examination of Fungal 

Spores, Fungal Structures, Hyphae, Pollen, 
Insect Fragments, and Fibrous Material 

from Surface Samples

Bacterial

Air - Culturable M009 Detection and Enumeration of Culturable 
Bacteria from Environmental Samples

Bulk - Culturable M009 Detection and Enumeration of Culturable
Bacteria from Environmental Samples

Surface - Culturable M009
Detection and Enumeration of Culturable 

Bacteria from Environmental Samples
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EMLAP Category Field of Testing 
(FoT) Method Method Description

(for internal methods only)

Bacterial Legionella 05-TP-002
Recovery of Legionella from the 

Environment Using the Center for Disease 
Control and Prevention’s Culture Method

A complete listing of currently accredited Environmental Microbiology laboratories is available on the AIHA-LAP, LLC
website at: http://www.aihaaccreditedlabs.org
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11/5/2016
Mr. Josh Ewert
Geocon Consultants, Inc.
3160 Gold Valley Drive
Suite 800
Rancho Cordova CA 95742-7207

Project Name: DTSC- Metal Shredders
Project #: S9850-03-21

Dear Mr. Josh Ewert

The following report includes the data for the above referenced project for sample(s) 
received on 10/25/2016 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-11A are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free 
to contactthe Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1610461
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Mr. Josh Ewert
Geocon Consultants, Inc.
3160 Gold Valley Drive
Suite 800
Rancho Cordova, CA  95742-7207

WORK ORDER #: 1610461

CLIENT: BILL TO: 

PHONE:

Mr. Josh Ewert
Geocon Consultants, Inc.
3160 Gold Valley Drive
Suite 800
Rancho Cordova, CA  95742-7207

916-852-5870
916-852-9132
10/25/2016

DATE COMPLETED: 11/05/2016

P.O. #

PROJECT # S9850-03-21 DTSC- Metal Shredders

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kelly Buettner

NAMEFRACTION # TEST
01A SMM1-T1-FORM Modified TO-11A
02A SMM2-T1-FORM Modified TO-11A
03A SMM3-T1-FORM Modified TO-11A
04A SMM4-T1-FORM Modified TO-11A
05A SMM5-T1-FORM Modified TO-11A
06A SMM1-T2-FORM Modified TO-11A
07A SMM2-T2-FORM Modified TO-11A
08A SMM3-T2-FORM Modified TO-11A
09A SMM4-T2-FORM Modified TO-11A
10A SMM1-T3-FORM Modified TO-11A
11A SMM2-T3-FORM Modified TO-11A
12A SMM3-T3-FORM Modified TO-11A
13A SMM4-T3-FORM Modified TO-11A
14A SMM5-T3-FORM Modified TO-11A
15A SMM-TB-FORM Modified TO-11A
16A Lab Blank Modified TO-11A
17A LCS Modified TO-11A
17AA LCSD Modified TO-11A

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         11/05/16
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This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
Modified TO-11A

Geocon Consultants, Inc.
Workorder# 1610461

  Fifteen  TO-11  Cartridge  samples  were  received  on  October  25,  2016.  The  laboratory  performed 
analysis  via  modified  Method  TO-11A  using  reverse  phase  High  Pressure  Liquid  Chromatography 
(HPLC)  with  an  Ultraviolet  (UV)  Detector.   The  method  involves  eluting  the  sorbent  tubes  with
acetonitrile  using  a  gravity  feed  technique.   Method  modifications  taken  to  run  these  samples  include:

Requirement ATL  ModificationsTO-11A
ACN Purity Check Contribution of 

analytes from ACN 
determined as 
described  Sections 
9.1.1 and 9.1.2 of 
Compendium TO-11A.

Total contribution of analytes from ACN and cartridge 
combined is determined.

Initial Calibration Curve 
(ICAL)

Multi-point using 
linear regression 
performed every 6 
months; r^2 > 0.999

Multi-point using average Response Factor;  % RSD </= 
10 %. Re-calibration if daily cal. fails, major 
maintenance, or column change. Linear regression is 
performed when requested.

Blank Subtraction Average blank 
concentrations 
calculated. Blank value 
subtracted from sample 
result.

One Lab Blank is analyzed per batch; no blank 
subtraction performed on samples.

Receiving Notes

The Chain of Custody was missing method information. EATL proceeded with the analysis as per the 
original contract or verbal agreement.

The Chain of Custody (COC) was not relinquished properly.  The signature, date and time provided in 
the first 'Received By' line was completed by the field sampler. The correct 'Received By' information 
was completed on the second line of the COC by the laboratory receiving technician.

The  quantitation  of  Formaldehyde  in  samples  SMM2-T1-FORM,  SMM5-T1-FORM, 
SMM1-T2-FORM,  SMM2-T2-FORM,  SMM3-T2-FORM,  SMM4-T2-FORM,  SMM2-T3-FORM,
SMM3-T3-FORM,  SMM4-T3-FORM  and  SMM5-T3-FORM  is  impacted  by  matrix  interference.  
Results  are  qualified  with  an  "M"  flag.

Analytical Notes

  Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
E  -   Exceeds  instrument  calibration  range.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.

Definition of Data Qualifying Flags
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M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue
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AMBIENT AIR: EPA METHOD TO-11A HPLC
Summary of Detected Compounds

Client Sample ID: SMM1-T1-FORM

Lab ID#: 1610461-01A

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.0Formaldehyde

Client Sample ID: SMM2-T1-FORM

Lab ID#: 1610461-02A

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.2 MFormaldehyde

Client Sample ID: SMM3-T1-FORM

Lab ID#: 1610461-03A

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.3Formaldehyde

Client Sample ID: SMM4-T1-FORM

Lab ID#: 1610461-04A

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.0Formaldehyde

Client Sample ID: SMM5-T1-FORM

Lab ID#: 1610461-05A

(ug)(ug)Compound
AmountRpt. Limit

0.050 4.6 MFormaldehyde

Client Sample ID: SMM1-T2-FORM

Lab ID#: 1610461-06A

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.2 MFormaldehyde
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AMBIENT AIR: EPA METHOD TO-11A HPLC
Summary of Detected Compounds

Client Sample ID: SMM2-T2-FORM

Lab ID#: 1610461-07A

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.1 MFormaldehyde

Client Sample ID: SMM3-T2-FORM

Lab ID#: 1610461-08A

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.6 MFormaldehyde

Client Sample ID: SMM4-T2-FORM

Lab ID#: 1610461-09A

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.7 MFormaldehyde

Client Sample ID: SMM1-T3-FORM

Lab ID#: 1610461-10A

(ug)(ug)Compound
AmountRpt. Limit

0.050 1.8Formaldehyde

Client Sample ID: SMM2-T3-FORM

Lab ID#: 1610461-11A

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.4 MFormaldehyde

Client Sample ID: SMM3-T3-FORM

Lab ID#: 1610461-12A

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.5 MFormaldehyde
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AMBIENT AIR: EPA METHOD TO-11A HPLC
Summary of Detected Compounds

Client Sample ID: SMM4-T3-FORM

Lab ID#: 1610461-13A

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.9 MFormaldehyde

Client Sample ID: SMM5-T3-FORM

Lab ID#: 1610461-14A

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.6 MFormaldehyde

Client Sample ID: SMM-TB-FORM

Lab ID#: 1610461-15A
No Detections Were Found.
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Client Sample ID: SMM1-T1-FORM
Lab ID#: 1610461-01A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103007File Name:
Dil. Factor: 1.00

Date of Collection:  10/20/16 8:35:00 AM
Date of Analysis:  11/3/16 11:53 AM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.0Formaldehyde
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Client Sample ID: SMM2-T1-FORM
Lab ID#: 1610461-02A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103008File Name:
Dil. Factor: 1.00

Date of Collection:  10/20/16 8:15:00 AM
Date of Analysis:  11/3/16 12:19 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.2 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM3-T1-FORM
Lab ID#: 1610461-03A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103009File Name:
Dil. Factor: 1.00

Date of Collection:  10/20/16 8:30:00 AM
Date of Analysis:  11/3/16 12:45 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.3Formaldehyde
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Client Sample ID: SMM4-T1-FORM
Lab ID#: 1610461-04A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103010File Name:
Dil. Factor: 1.00

Date of Collection:  10/20/16 8:05:00 AM
Date of Analysis:  11/3/16 01:11 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.0Formaldehyde
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Client Sample ID: SMM5-T1-FORM
Lab ID#: 1610461-05A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103011File Name:
Dil. Factor: 1.00

Date of Collection:  10/20/16 8:15:00 AM
Date of Analysis:  11/3/16 01:37 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 4.6 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM1-T2-FORM
Lab ID#: 1610461-06A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103012File Name:
Dil. Factor: 1.00

Date of Collection:  10/21/16 11:10:00 A
Date of Analysis:  11/3/16 02:03 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.2 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM2-T2-FORM
Lab ID#: 1610461-07A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103013File Name:
Dil. Factor: 1.00

Date of Collection:  10/21/16 11:30:00 A
Date of Analysis:  11/3/16 02:29 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.1 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM3-T2-FORM
Lab ID#: 1610461-08A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103014File Name:
Dil. Factor: 1.00

Date of Collection:  10/21/16 11:50:00 A
Date of Analysis:  11/3/16 02:55 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.6 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM4-T2-FORM
Lab ID#: 1610461-09A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103015File Name:
Dil. Factor: 1.00

Date of Collection:  10/21/16 11:20:00 A
Date of Analysis:  11/3/16 03:21 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.7 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM1-T3-FORM
Lab ID#: 1610461-10A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103018File Name:
Dil. Factor: 1.00

Date of Collection:  10/22/16 1:35:00 PM
Date of Analysis:  11/3/16 04:38 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 1.8Formaldehyde
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Client Sample ID: SMM2-T3-FORM
Lab ID#: 1610461-11A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103019File Name:
Dil. Factor: 1.00

Date of Collection:  10/22/16 1:15:00 PM
Date of Analysis:  11/3/16 05:04 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.4 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM3-T3-FORM
Lab ID#: 1610461-12A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103020File Name:
Dil. Factor: 1.00

Date of Collection:  10/22/16 1:30:00 PM
Date of Analysis:  11/3/16 05:30 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.5 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM4-T3-FORM
Lab ID#: 1610461-13A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103021File Name:
Dil. Factor: 1.00

Date of Collection:  10/22/16 1:45:00 PM
Date of Analysis:  11/3/16 05:56 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 2.9 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM5-T3-FORM
Lab ID#: 1610461-14A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103022File Name:
Dil. Factor: 1.00

Date of Collection:  10/22/16 1:15:00 PM
Date of Analysis:  11/3/16 06:22 PM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 3.6 MFormaldehyde

M = Reported value may be biased due to apparent matrix interferences.
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Client Sample ID: SMM-TB-FORM
Lab ID#: 1610461-15A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103006File Name:
Dil. Factor: 1.00

Date of Collection:  10/22/16 8:00:00 AM
Date of Analysis:  11/3/16 11:27 AM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 Not DetectedFormaldehyde
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Client Sample ID: Lab Blank
Lab ID#: 1610461-16A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103005File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/3/16 11:01 AM
Date of Extraction:  11/3/16

(ug)(ug)Compound
AmountRpt. Limit

0.050 Not DetectedFormaldehyde
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Client Sample ID: LCS
Lab ID#: 1610461-17A

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103003File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/3/16 10:09 AM
Date of Extraction:  11/3/16

Limits%RecoveryCompound
Method

95 85-115Formaldehyde

Container Type: NA - Not Applicable
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Client Sample ID: LCSD
Lab ID#: 1610461-17AA

AMBIENT AIR: EPA METHOD TO-11A HPLC

f1103004File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/3/16 10:35 AM
Date of Extraction:  11/3/16

Limits%RecoveryCompound
Method

93 85-115Formaldehyde

Container Type: NA - Not Applicable
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