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1.

Example. 
MHg = 20.3 Cs = 2.25E-09 grams / SCFD

K1 = 1.00E-09

K2 = 28.32

Vm(std) = 255.951

2.

Cs = 2.25E-09

Example. Qd(std) = 120848 Em = 4.52E-06 Grams / Sec

K1 = 1.00E-09 grams/nanogram

K2 = 28.32 L/ft3

Cs = Qd(std) =

Em = Vm(std) =

MHg =

Concentration Hg 
(grams/DSCF)

Stack Gas Flow Rate,  SCFMD

Emission Rate for Hg, Grams / 
Second

Gas Volume Sampled, dry standard 
cubic liters

Mass of Hg Collected, 
nanograms

Constants

Variables

Mercury Concentration, grams/DSCF, (Cs).

MHg X K1 / Vm(std) X K2

Mass Emission Rate, Grams / Sec, (Em).

Cs x Qd(std) / 60

Location Guantanamo Bay, Cuba Date April 18, 2016

Ambient Air Services, Inc.              
Environmental Consultants

106 Ambient Airway     Starke, Florida 32091     (904) 964-8440

Example Calculations, Hg Test Run 1

Facility
Naval Station 

Guantanamo Bay Source Air Curtain Incinerator D-1
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Reference Barometric Pressure Sensor ID
Calibration Date
Reference Barometric Pressure Reading (in. Hg)
Console Barometric Pressure Reading (in. Hg)
Difference (+ / - 10 mm Hg or 0.33 in. Hg)

Reference Vacuum Gauge ID
Calibration Date
Reference Vacuum Gauge Reading (A-Side) (in. Hg)
Console Vacuum Reading (A-Side) (in. Hg)
Difference (+ / - 1 in. Hg)
Reference Vacuum Gauge Reading (B-Side) (in. Hg)
Console Vacuum Reading (B-Side) (in. Hg)
Difference (+ / - 1 in. Hg)

Reference Thermometer ID
Calibration Date
Reference Temperature Reading (0F)

Console DGM A Temperature Reading (oF)

Console DGM B Temperature Reading (oF)

Console Stack Temperature Reading (oF)

Console Chiller Temperature Reading (oF)

0.7

0.3

0.7

0.3
75.8

All Temperatures +/- 1.5% of Absolute Reference Temperature Reading

Percent Difference

Percent Difference

21.70
21.65

Atkins 36036-C
10/26/2015

Percent Difference

Percent Difference

76.0

76.5

76.2

76.5

Barometric Pressure Audit
Kollsman 433
10/20/2015

30.11

0.05
Temperature Audit

2/4/2016
21.40
22.08
0.68

Project

30.21
0.10

Vacuum Audit
CP 125602

NSGB Mercury
Date: 6/23/2016

Console ID
Technician 

XB30B-3207
MEH

Ambient Air Services, Inc.
106 Ambient Airway

Starke, Florida 32091

Method 30B Post-test Console Audit

30B Audit Template
Rev 1

07/10/15
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Project NSGB Mercury
Date: 6/23/2016

Console ID
Technician 

XB30B-3207
MEH

Ambient Air Services, Inc.
106 Ambient Airway

Starke, Florida 32091

Method 30B Post-test Console Audit

Reference Flow Meter ID
Calibration Date
Reference DGM A Target Flow Rate (LPM)
Reference DGM A Target Volume (L)

Console DGM A ID
Console DGM A Gamma
Reference DGM Start Temperature (oF)
Reference DGM End Temperature (oF)
Reference DGM A Volume Sampled (L)
Reference DGM A Volume Sampled (Standard L)
Console DGM A Temperature (oF)
Console DGM A Volume Sampled (L)
Console DGM A Volume Sampled (Standard L)
Calculated Audit Gamma
Difference (+/- 5% of Console Gamma Value)

Console DGM B ID
Console DGM B Gamma
Reference DGM Start Temperature (oF)
Reference DGM End Temperature (oF)
Reference DGM B Volume Sampled (L)
Reference DGM B Volume Sampled (Standard L)
Console DGM B Temperature (oF)
Console DGM B Volume Sampled (L)
Console DGM B Volume Sampled (Standard L)
Calculated Audit Gamma
Difference (+/- 5% of Console Gamma Value)

Technician Signature and Date

QA Signature and Date

5

4.931
0.9952

5.021
79.2

4.955

0.500

4.98
4.908
82.3

5.08

5.012

1.0132
1.9

0.9943
76.8

5.016

1901506

2.2

Console DGM B Audit

1.0168
78.9
79.5

78.4

1901512

Dry Gas Meter Audit

Console DGM A Audit

Bios DC Lite 700
6/20/2016

Daniel Ockenhouse 6/27/16

Michael Hinkel 6/23/16

30B Audit Template
Rev 1

07/10/15
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Example Calculations 

Emissions Input Summary 

VOC Lab Summary Results 

Run Data Printouts 

30B Console Number Pre-Test Calibration  

30B Console Number Post-Test Audit 

APPENDIX I 

VOLATILE ORGANIC COMPOUNDS 
EMISSIONS DATA
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1.

MVOC = 16.7 Cs = 1.62E-05 grams / SCFD

K1 = 1.00E-06

K2 = 28.32

Vm(std) = 29.120

2.

Cs = 1.62E-05

Example. Qd(std) = 120848 Em = 3.27E-02 Grams / Sec

K1 = 1.00E-06 micrograms/gram

K2 = 28.32 L/ft3

Cs = Qd(std) =

Em = Vm(std) =

MVOC =

Cs x Qd(std) / 60

Constants

Concentration VOC 
(grams/scfd)

Stack Gas Flow Rate,  SCFMD

Mass of VOC Collected, ug

Gas Volume Sampled, dry standard 
cubic liters

Date April 18, 2016

VOC Concentration, g/scmd, (Cs).

MVOC x K1 / Vm(std) x K2

Mass Emission Rate, Grams / Sec, (Em).

Example, using Run 1 
Benzene Result

Emission Rate for VOC, 
Grams / Second

Ambient Air Services, Inc.              
Environmental Consultants

106 Ambient Airway     Starke, Florida 32091     (904) 964-8440

Variables

Example Calculations, VOC Test Run 1

Facility
Naval Station 

Guantanamo Bay Source Air Curtain Incinerator D-1

Location Guantanamo Bay, Cuba
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Run Sample Set
Cumulative Sample Volume 

(Liters)
Sample Volume per Set 

(Liters)
Adjusted Sample 
Volume  (Liters) Volumetric Flow Rate (ft3/min)

1 8.95 8.95
2 29.12 20.17

3(1) 51.23 22.11

4(1)
69.75 18.52

1 19.64 19.64
2 41.17 21.53
3 61.43 20.26
4 81.27 19.84

1 20.28 20.28
2 42.08 21.80
3 61.57 19.49
4 82.17 20.60

1 21.88 21.88
2 40.92 19.03
3 45.82 4.90
4 45.99 0.18

1 21.37 21.37
2 42.11 20.74
3 62.36 20.25
4 83.02 20.65

1 22.56 22.56

2(2) 43.94 21.37
3 60.73 16.80

4(2)
81.95 21.21

1 20.95 20.95
2 40.84 19.89
3 61.75 20.91

4(3)
82.57 20.82

1 21.61 21.61
2 41.39 19.78
3 61.51 20.12

4(3)
82.79 21.28

1 22.19 22.19
2 43.21 21.02
3 62.45 19.24

4(3)
82.63 20.18

1 19.80 19.80

2(2) 40.31 20.51
3 62.17 21.86

4(2)
82.38 20.22

1 19.69 19.69
2 41.01 21.32
3 62.06 21.05

4(3)
82.14 20.08

Note (1):  Sample set results were not reportable due to being over the range of the instrument.  Sample volume has been adjusted to exclude this set.
        (2): Sample set was broken in transport or at the lab and was not suitable for analysis. The actual sample volume has been adjusted to exclude this set.
        (3): Sample set was collected as a backup set.  It was not needed and therefore not analyzed. The actual sample volume has been adjusted to exclude this set.

N5

VOCs Emissions Data Inputs Summary 

D1

D2

D3

D4

D5

120848

98551

100527

137491

72499

77662

D6

N1

N2

N3

N4 41.66

62.06 91877

29.12

81.27

82.17

45.99

83.02

39.36

61.75

61.51

62.45

73023

106088

104782

89404
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Configuration File: CUBA VOCS.pro

File Exported: 4/20/2016 4:09:21 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  5870 71
Trap ID-B:  na

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  2h   9m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 84.5 98.1 104.9 0.839 5 73.27 30.04 69.749

4/18/2016 4:12:33 PM : 81 105 112 0.005 0 0 30.03 0
4/18/2016 4:17:32 PM : 87 104 112 0.409 2.2 2.112 30.03 1.985
4/18/2016 4:53:57 PM : 87 102 108 0.359 1.9 4.126 30.01 3.883
4/18/2016 4:58:57 PM : 85 98 99 0.399 2.1 6.154 30.04 5.81
4/18/2016 5:03:57 PM : 85 97 102 0.613 3.7 9.457 30.04 8.951
4/18/2016 5:08:57 PM : 86 97 103 1.01 5.3 14.887 30.04 14.12
4/18/2016 5:13:57 PM : 86 97 104 0.979 4.7 20.119 30.04 19.101
4/18/2016 5:18:57 PM : 85 97 104 1.003 8.9 25.466 30.04 24.19
4/18/2016 5:23:48 PM :User Paused 85 97 104 1.003 8.9 30.645 30.04 29.12
4/18/2016 5:34:23 PM :Resumed 85 97 104 1.003 8.9 30.645 30.04 29.12
4/18/2016 5:35:23 PM : 84 97 104 1 7.2 31.762 30.04 30.183
4/18/2016 5:40:23 PM : 83 96 104 0.999 5.8 37.064 30.04 35.235
4/18/2016 5:45:23 PM : 83 96 104 0.999 5.6 42.374 30.04 40.294
4/18/2016 5:50:23 PM : 83 96 104 0.999 5.6 47.703 30.04 45.372
4/18/2016 5:55:23 PM : 83 96 104 0.999 5.5 53.05 30.04 50.465
4/18/2016 5:56:07 PM :User Paused 84 96 104 1.002 5.6 53.849 30.04 51.227
4/18/2016 6:02:52 PM :Resumed 83 97 104 0.004 0 53.851 30.04 51.229
4/18/2016 6:07:51 PM : 83 96 104 0.997 5.7 59.154 30.04 56.286
4/18/2016 6:12:51 PM : 83 96 104 0.999 5.8 64.501 30.04 61.386
4/18/2016 6:17:51 PM : 82 96 103 0.999 5.8 69.826 30.04 66.464
4/18/2016 6:21:06 PM : 82 96 103 0.999 5.8 73.27 30.04 69.749
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/18/16 4:12:33 PM: Test START
04/18/16 4:13:53 PM: Alarm Chg      88    open    open    open     104     105    open     112   0.402     2.1      0.657   0.403     0.0      0.520       -   30.03      0.617      0.487       -       -     400    51.8    53.3     1.3     0.5 {---- ---- ---L MN--}
04/18/16 4:52:58 PM: Return from power failure
04/18/16 4:54:25 PM: Alarm Chg      85    open    open    open      98      99    open      97   0.400     2.2      4.324   0.398     0.1      4.334       -   30.04      4.071      4.072       -       -     400    46.3    46.7    89.7    89.0 {---- ---- ---L MN--}
04/18/16 5:01:57 PM: Flow Adjust: value added to the flow rate = 600
04/18/16 5:02:00 PM: Flow Adjust: value added to the flow rate = 600
04/18/16 5:23:48 PM: Test Paused by User
04/18/16 5:23:49 PM: PAUSE_EVENT [Manual Pause]

 04/18/16 5:34:23 PM: TestResumed
04/18/16 5:56:07 PM: Test Paused by User
04/18/16 5:56:07 PM: PAUSE_EVENT [Manual Pause]

 04/18/16 6:02:52 PM: TestResumed
04/18/16 6:21:06 PM: Actual Sampling Time: 0d  1h  20m  1s  
04/18/16 6:21:06 PM: Test END  
04/19/16 2:49:00 PM: PAUSE_EVENT - 
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 8.9 inHg
' NOTE: Post_Leak Test Side B Not tested
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320L-116

Run D1

MultiMac JV: NSGB ACI Report Page 807 of 1560 Draft 1: 113016



Configuration File: CUBA VOCS run 2.pro

File Exported: 4/20/2016 4:09:26 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  na
Trap ID-B:  nab

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  33m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 94.2 108.4 118.1 0.947 5.7 87.104 30.03 81.272

4/19/2016 2:51:33 PM : 95 107 112 0.005 0 0 30.03 0
4/19/2016 2:56:32 PM : 95 106 112 0.996 5.4 5.446 30.03 5.1
4/19/2016 3:01:32 PM : 96 106 113 1 5.5 10.926 30.03 10.234
4/19/2016 3:06:32 PM : 95 106 114 0.999 5.5 16.325 30.03 15.292
4/19/2016 3:10:51 PM :User Paused 95 106 114 0.999 5.5 20.967 30.03 19.641
4/19/2016 3:17:06 PM :Resumed 95 106 114 0.999 5.5 20.969 30.03 19.642
4/19/2016 3:18:06 PM : 98 107 117 0.974 5.5 22.105 30.03 20.703
4/19/2016 3:23:06 PM : 94 107 118 0.999 5.9 27.499 30.03 25.743
4/19/2016 3:28:06 PM : 96 107 119 1 5.9 32.96 30.03 30.845
4/19/2016 3:33:06 PM : 96 108 119 0.999 5.9 38.4 30.03 35.922
4/19/2016 3:38:06 PM : 96 108 120 0.999 5.9 43.82 30.03 40.976
4/19/2016 3:38:15 PM :User Paused 94 109 121 0.999 5.9 44.029 30.03 41.17
4/19/2016 3:44:55 PM :Resumed 92 110 121 0.003 0 44.031 30.03 41.172
4/19/2016 3:49:54 PM : 94 109 120 0.984 8.5 49.394 30.03 46.164
4/19/2016 3:54:54 PM : 93 109 120 0.999 8.8 54.886 30.03 51.277
4/19/2016 3:59:54 PM : 92 109 120 0.999 8.8 60.322 30.03 56.336
4/19/2016 4:04:54 PM : 90 109 120 1.002 8.8 65.793 30.03 61.428
4/19/2016 4:09:54 PM : 92 109 120 0.993 3 71.264 30.03 66.52
4/19/2016 4:14:54 PM : 90 109 119 0.993 6.1 76.694 30.03 71.574
4/19/2016 4:19:54 PM : 91 109 119 0.999 6.2 82.153 30.03 76.659
4/19/2016 4:24:27 PM : 91 109 119 0.999 6.2 87.104 30.03 81.272
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/19/16 2:51:33 PM: Test START
04/19/16 2:51:36 PM: Flow Adjust: value added to the flow rate = 600
04/19/16 2:51:37 PM: Flow Adjust: value added to the flow rate = 600
04/19/16 2:52:52 PM: Alarm Chg      94      94      94    open     106     107    open     112   0.999     5.4      1.416   1.004     0.2      1.438       -   30.03      1.326      1.343       -       -    1000    59.6    60.8     1.3     0.5 {---- ---- ---L MN--}
04/19/16 3:10:51 PM: Test Paused by User
04/19/16 3:10:51 PM: PAUSE_EVENT [Manual Pause]

 04/19/16 3:17:06 PM: TestResumed
04/19/16 3:38:15 PM: Test Paused by User
04/19/16 3:38:15 PM: PAUSE_EVENT [Manual Pause]

 04/19/16 3:44:55 PM: TestResumed
04/19/16 4:24:27 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/19/16 4:24:27 PM: Test END  
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 8.8 inHg
' NOTE: Post_Leak Test Side B Not tested
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320L-116

Run D2
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Configuration File: CUBA VOCS run 3.pro

File Exported: 4/20/2016 4:09:31 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  na
Trap ID-B:  na3

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  42m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 90 99.4 109 0.951 7.4 86.682 30.02 82.17

4/20/2016 2:23:03 PM : 92 97 105 0.002 0 0 29.93 0
4/20/2016 2:28:02 PM : 93 97 106 0.956 7.7 5.198 30.02 4.946
4/20/2016 2:33:02 PM : 91 97 107 0.999 8 10.65 30.03 10.129
4/20/2016 2:38:02 PM : 89 98 108 1 7.9 16.02 30.03 15.229
4/20/2016 2:42:58 PM :User Paused 89 98 108 1 7.9 21.342 30.03 20.283
4/20/2016 2:49:34 PM :Resumed 89 98 108 1 7.9 21.345 30.03 20.286
4/20/2016 2:50:34 PM : 87 99 108 0.98 7.9 22.437 30.03 21.321
4/20/2016 2:55:34 PM : 87 99 108 0.999 8.6 27.852 30.03 26.454
4/20/2016 3:00:34 PM : 86 99 107 0.998 8.5 33.306 30.03 31.624
4/20/2016 3:05:34 PM : 86 99 107 0.999 8.5 38.698 30.03 36.735
4/20/2016 3:10:34 PM : 86 98 107 1.001 8.5 44.126 30.03 41.885
4/20/2016 3:10:45 PM :User Paused 88 99 107 1 8.5 44.333 30.03 42.082
4/20/2016 3:19:53 PM :Resumed 91 100 107 0.005 0 44.334 30.03 42.083
4/20/2016 3:24:52 PM : 90 98 107 0.992 8.9 49.723 30.03 47.195
4/20/2016 3:29:52 PM : 90 98 108 1 8.7 55.143 30.03 52.338
4/20/2016 3:34:52 PM : 89 99 109 0.999 8.3 60.538 30.03 57.453
4/20/2016 3:38:48 PM :User Paused 89 99 109 0.999 8.3 64.883 30.03 61.572
4/20/2016 3:45:18 PM :Resumed 89 99 109 0.999 8.3 64.886 30.03 61.574
4/20/2016 3:47:17 PM : 93 100 110 0.996 8 67.038 30.03 63.61
4/20/2016 3:52:17 PM : 92 101 111 1 7.6 72.484 30.03 68.759
4/20/2016 3:57:17 PM : 89 101 112 0.999 7.4 77.952 30.03 73.926
4/20/2016 4:02:17 PM : 91 101 112 0.999 7.3 83.37 30.03 79.043
4/20/2016 4:05:17 PM : 91 101 112 0.999 7.3 86.682 30.03 82.17
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/20/16 2:23:03 PM: Test START
04/20/16 2:23:16 PM: Flow Adjust: value added to the flow rate = 600
04/20/16 2:23:17 PM: Flow Adjust: value added to the flow rate = 600
04/20/16 2:24:22 PM: Alarm Chg      93      93      93    open      97      98    open     106   0.989     8.1      1.221   1.023     0.2      1.175       -   30.03      1.162      1.115       -       -    1000    66.3    63.9     0.5       - {---- ---- ---L MN--}
04/20/16 2:42:58 PM: Test Paused by User
04/20/16 2:42:59 PM: PAUSE_EVENT [Manual Pause]

 04/20/16 2:49:34 PM: TestResumed
04/20/16 3:10:45 PM: Test Paused by User
04/20/16 3:10:45 PM: PAUSE_EVENT [Manual Pause]

 04/20/16 3:19:53 PM: TestResumed
04/20/16 3:38:48 PM: Test Paused by User
04/20/16 3:38:48 PM: PAUSE_EVENT [Manual Pause]

 04/20/16 3:45:18 PM: TestResumed
04/20/16 4:05:17 PM: Actual Sampling Time: 0d  1h  20m  1s  
04/20/16 4:05:17 PM: Test END  
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 8.9 inHg
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software‐Firmware Ver: 0320L‐116

Run D3
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Configuration File: CUBA VOCS run 4.pro

File Exported: 4/21/2016 3:41:00 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  na
Trap ID-B:  nab

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  43m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 94.6 105.7 115 0.557 12.8 0 28.78 45.992

4/21/2016 12:48:01 PM : 91 105 111 0.004 0 0 30.03 0
4/21/2016 12:53:00 PM : 91 104 111 0.973 7.9 5.37 30.03 5.043
4/21/2016 12:58:00 PM : 91 104 111 0.999 8.5 10.835 30.03 10.176
4/21/2016 1:03:00 PM : 93 104 112 1.001 8.1 16.334 30.03 15.341
4/21/2016 1:08:00 PM : 95 104 112 1 7.7 21.792 30.03 20.468
4/21/2016 1:09:25 PM :User Paused 95 104 112 1 7.7 23.296 30.03 21.881
4/21/2016 1:16:47 PM :Resumed 95 104 112 1 7.7 23.296 30.03 21.881
4/21/2016 1:20:46 PM : 92 105 114 0.978 9.3 27.596 30.03 25.916
4/21/2016 1:25:46 PM : 94 105 114 1 9.4 33.034 30.03 31.019
4/21/2016 1:30:46 PM : 94 105 114 1 8.9 38.465 30.03 36.115
4/21/2016 1:35:29 PM :User Paused 94 105 114 1 8.9 43.581 30.03 40.915
4/21/2016 1:41:31 PM :Resumed 94 105 114 1 8.9 43.583 30.03 40.917
4/21/2016 1:42:30 PM : 94 105 114 0.98 8.8 44.741 30.03 42.003
4/21/2016 1:47:30 PM : 94 105 114 0.677 12.2 48.694 30.03 45.708
4/21/2016 1:52:30 PM : 97 105 116 0.017 21.6 48.732 30.03 45.745
4/21/2016 1:57:30 PM : 96 106 116 0.018 21.5 48.768 30.03 45.778
4/21/2016 2:02:04 PM :User Paused 96 106 116 0.018 21.5 48.808 30.03 45.816
4/21/2016 2:07:12 PM :Resumed 96 106 116 0.018 21.5 48.808 30.03 45.816
4/21/2016 2:08:11 PM : 95 107 117 0.043 21 48.867 30.03 45.871
4/21/2016 2:13:11 PM : 94 107 117 0.02 21.4 48.916 30.03 45.917
4/21/2016 2:18:11 PM : 94 107 116 0.02 21.5 48.946 30.03 45.945
4/21/2016 2:23:11 PM : 94 107 116 0.02 21.5 48.976 30.03 45.972
4/21/2016 2:26:33 PM : 94 107 116 0.02 21.5 48.997 30.03 45.992
4/21/2016 2:31:18 PM :End     open     open     open 0 0 0 0 45.992
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/21/16 12:48:01 PM: Test START
04/21/16 12:48:06 PM: Flow Adjust: value added to the flow rate = 600
04/21/16 12:49:21 PM: Alarm Chg      90    open      89    open     105     106    open     111   0.982     7.5      1.372   0.980     0.1      1.371       -   30.03      1.288      1.283       -       -    1000    67.8    65.1     1.0     0.8 {---- ---- ---L MN--}
04/21/16 1:09:25 PM: Test Paused by User
04/21/16 1:09:25 PM: PAUSE_EVENT [Manual Pause]

 04/21/16 1:16:47 PM: TestResumed
04/21/16 1:35:29 PM: Test Paused by User
04/21/16 1:35:30 PM: PAUSE_EVENT [Manual Pause]

 04/21/16 1:41:31 PM: TestResumed
04/21/16 2:02:04 PM: Test Paused by User
04/21/16 2:02:04 PM: PAUSE_EVENT [Manual Pause]

 04/21/16 2:07:12 PM: TestResumed
04/21/16 2:26:33 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/21/16 2:26:33 PM: Test END  
04/21/16 2:31:18 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/21/16 2:31:18 PM: Test END  
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 21.6 inHg
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E‐014B‐0000‐00D4

'‐‐‐‐‐‐ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT ‐‐‐‐‐‐‐‐‐‐‐
'   Software‐Firmware Ver: 0320L‐116

Run D4
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Configuration File: CUBA VOCS run 5.pro

File Exported: 4/22/2016 5:38:51 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  na
Trap ID-B:  nb

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  34m

Averaging Period       :  5 min. 

                               Stack DGM-A MAS-A VAC-A DGM-A (L) Baro STD
                             F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 77.6 83.7 0.903 5.5 0.002 28.66 83.017

4/22/2016 3:47:51 PM : 76 78 0 0 0 30.03 0
4/22/2016 3:52:50 PM : 75 78 0.981 5.7 5.185 30.03 5.107
4/22/2016 3:57:50 PM : 75 78 1.001 6 10.493 30.03 10.331
4/22/2016 4:02:50 PM : 75 79 0.999 5.9 15.721 30.03 15.466
4/22/2016 4:07:50 PM : 75 80 0.999 6 21.058 30.03 20.703
4/22/2016 4:08:28 PM :User Paused 77 81 1.004 6 21.738 30.03 21.369
4/22/2016 4:14:56 PM :Resumed 77 83 0 0 21.742 30.03 21.373
4/22/2016 4:19:55 PM : 77 82 0.997 6.4 26.969 30.03 26.487
4/22/2016 4:24:55 PM : 76 82 0.999 6.5 32.292 30.03 31.69
4/22/2016 4:29:55 PM : 76 83 0.998 6.5 37.607 30.03 36.88
4/22/2016 4:34:55 PM : 76 83 0.999 6.5 42.972 30.03 42.113
4/22/2016 4:39:55 PM : 77 84 1.005 4.3 48.327 30.03 47.332
4/22/2016 4:44:55 PM : 78 84 0.984 7.8 53.614 30.03 52.479
4/22/2016 4:49:55 PM : 78 85 1.001 7.6 58.926 30.03 57.641
4/22/2016 4:54:30 PM :User Paused 78 85 1.001 7.6 63.787 30.03 62.364
4/22/2016 5:01:05 PM :Resumed 78 85 1.001 7.6 63.789 30.03 62.366
4/22/2016 5:02:04 PM : 78 87 0.996 6.3 64.937 30.03 63.478
4/22/2016 5:07:04 PM : 78 87 0.999 6 70.258 30.03 68.629
4/22/2016 5:12:04 PM : 79 87 0.998 6.1 75.608 30.03 73.808
4/22/2016 5:17:04 PM : 79 88 0.999 6.2 80.954 30.03 78.977
4/22/2016 5:20:53 PM : 79 88 0.999 6.2 85.132 30.03 83.017
4/22/2016 5:22:20 PM :End     open     open 0 0 0.002 0 83.017
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/22/16 3:47:51 PM: Test START
04/22/16 3:47:55 PM: Flow Adjust: value added to the flow rate = 600
04/22/16 3:47:55 PM: Flow Adjust: value added to the flow rate = 600
04/22/16 3:49:10 PM: Alarm Chg      76      78    open    open      78      79    open      87   1.001     5.8      1.258   0.994     0.0      1.299       -   30.03      1.238      1.277       -       -    1000    65.5    66.3       -       - {---- ---- ---L MN--}
04/22/16 4:08:28 PM: Test Paused by User
04/22/16 4:08:28 PM: PAUSE_EVENT [Manual Pause]

 04/22/16 4:14:56 PM: TestResumed
04/22/16 4:54:30 PM: Test Paused by User
04/22/16 4:54:30 PM: PAUSE_EVENT [Manual Pause]

 04/22/16 5:01:05 PM: TestResumed
04/22/16 5:20:53 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/22/16 5:20:53 PM: Test END  
04/22/16 5:22:20 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/22/16 5:22:20 PM: Test END  
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 7.8 inHg
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320L-116
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Configuration File: CUBA VOCS Day Run 6.pro

File Exported: 4/29/2016 6:25:45 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  n
Trap ID-B:  nn

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  37m

Averaging Period       :  5 min. 

Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
F F F LPM in-Hg Corr-Vol in-Hg Vol_A

AVERAGES AND TEST SUMMARIES 98.5 109.4 120.1 0.996 7.2 88.042 30.02 81.946

4/29/2016 2:03:45 PM : 97 104 113 0.002 0 0 30.03 0
4/29/2016 2:08:44 PM : 98 104 114 0.967 7.9 5.313 30.02 4.989
4/29/2016 2:13:44 PM : 97 105 115 1.001 7.7 10.759 30.02 10.098
4/29/2016 2:18:44 PM : 101 106 117 0.999 7.5 16.232 30.02 15.223
4/29/2016 2:23:44 PM : 99 106 118 0.996 8.2 21.733 30.02 20.37
4/29/2016 2:25:52 PM :User Paused 99 106 118 0.996 8.2 24.076 30.02 22.562
4/29/2016 2:31:09 PM :Resumed 99 106 118 0.996 8.2 24.076 30.02 22.562
4/29/2016 2:34:08 PM : 97 108 120 1.014 6.2 27.436 30.02 25.694
4/29/2016 2:39:08 PM : 101 108 120 0.997 6.6 32.979 30.02 30.861
4/29/2016 2:44:08 PM : 97 109 121 1.001 6.7 38.491 30.02 35.994
4/29/2016 2:49:08 PM : 96 110 121 0.999 6.4 43.988 30.02 41.103
4/29/2016 2:51:54 PM :User Paused 96 110 121 0.999 6.4 47.035 30.02 43.936
4/29/2016 2:58:06 PM :Resumed 96 110 121 0.999 6.4 47.037 30.02 43.938
4/29/2016 3:01:06 PM : 99 111 121 0.971 6.9 50.267 30.02 46.935
4/29/2016 3:06:06 PM : 98 111 121 0.999 7.9 55.809 30.02 52.077
4/29/2016 3:11:06 PM : 98 111 121 0.999 7.9 61.353 30.02 57.221
4/29/2016 3:14:31 PM :User Paused 98 111 121 0.999 7.9 65.138 30.02 60.733
4/29/2016 3:20:31 PM :Resumed 98 111 121 0.999 7.9 65.142 30.02 60.737
4/29/2016 3:22:30 PM : 98 112 121 0.995 7.5 67.318 30.02 62.752
4/29/2016 3:27:30 PM : 98 112 121 0.998 7.7 72.857 30.02 67.882
4/29/2016 3:32:30 PM : 97 112 122 0.999 8.1 78.424 30.02 73.038
4/29/2016 3:37:30 PM : 97 112 122 0.997 8.4 83.938 30.02 78.145
4/29/2016 3:41:13 PM : 97 112 122 0.997 8.4 88.042 30.02 81.946
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/29/16 2:03:45 PM: Test START
04/29/16 2:03:48 PM: Flow Adjust: value added to the flow rate = 600
04/29/16 2:03:49 PM: Flow Adjust: value added to the flow rate = 600
04/29/16 2:03:50 PM: Flow Adjust: value added to the flow rate = 600
04/29/16 2:03:50 PM: Flow Adjust: value added to the flow rate = 600
04/29/16 2:03:59 PM: Flow Adjust: value added to the flow rate = 600
04/29/16 2:05:04 PM: Alarm Chg      98    open    open    open     104     105    open     114   0.979     8.3      1.288   0.988     0.0      1.371       -   30.02      1.209      1.286       -       -    1000    78.4    72.2     0.5     0.5 {---- ---- ---L MN--}
04/29/16 2:25:52 PM: Test Paused by User
04/29/16 2:25:52 PM: PAUSE_EVENT [Manual Pause]

 04/29/16 2:31:09 PM: TestResumed
04/29/16 2:51:54 PM: Test Paused by User
04/29/16 2:51:54 PM: PAUSE_EVENT [Manual Pause]

 04/29/16 2:58:06 PM: TestResumed
04/29/16 3:14:31 PM: Test Paused by User
04/29/16 3:14:31 PM: PAUSE_EVENT [Manual Pause]

 04/29/16 3:20:31 PM: TestResumed
04/29/16 3:41:13 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/29/16 3:41:13 PM: Test END  
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 8.4 inHg
' NOTE: Post_Leak Test Side B Not tested
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E‐014B‐0000‐00D4

'‐‐‐‐‐‐ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT ‐‐‐‐‐‐‐‐‐‐‐
'   Software‐Firmware Ver: 0320e‐116
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Configuration File: CUBA VOCS NIght Run 1.pro

File Exported: 4/28/2016 12:19:12 AM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  n
Trap ID-B:  b

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  39m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 76.3 84.4 94.3 0.951 7.5 84.752 30.03 82.572

4/25/2016 11:08:50 PM : 78 81 92 1.146 9.3 0.004 30.03 0.004
4/25/2016 11:13:49 PM : 77 81 91 0.965 7.4 5.126 30.03 5.024
4/25/2016 11:18:49 PM : 76 81 91 1 7.5 10.36 30.03 10.151
4/25/2016 11:23:49 PM : 77 82 92 1.001 7.4 15.636 30.03 15.313
4/25/2016 11:28:49 PM : 76 82 93 1 7.2 20.932 30.03 20.489
4/25/2016 11:29:15 PM :User Paused 77 83 94 1.003 7.1 21.407 30.03 20.953
4/25/2016 11:35:19 PM :Resumed 77 85 93 0.002 0 21.411 30.03 20.957
4/25/2016 11:40:18 PM : 76 84 94 0.996 7.8 26.643 30.03 26.057
4/25/2016 11:45:18 PM : 76 84 94 1.001 7.3 31.961 30.03 31.24
4/25/2016 11:50:18 PM : 75 84 94 1 7 37.297 30.03 36.436
4/25/2016 11:54:34 PM :User Paused 75 84 94 1 7 41.82 30.03 40.84
4/26/2016 12:00:12 AM :Resumed 75 84 94 1 7 41.822 30.03 40.842
4/26/2016 12:01:11 AM : 75 85 94 0.94 7.3 42.851 30.03 41.842
4/26/2016 12:06:11 AM : 75 85 94 0.988 8.3 48.115 30.03 46.963
4/26/2016 12:11:11 AM : 76 85 94 0.998 8.5 53.434 30.03 52.137
4/26/2016 12:16:11 AM : 76 85 95 0.998 9 58.701 30.03 57.26
4/26/2016 12:20:33 AM :User Paused 76 85 95 0.998 9 63.32 30.03 61.753
4/26/2016 12:28:05 AM :Resumed 76 85 95 0.998 9 63.32 30.03 61.753
4/26/2016 12:29:04 AM : 76 86 95 1.042 7.6 64.44 30.03 62.841
4/26/2016 12:34:04 AM : 75 85 95 1.001 7.7 69.757 30.03 68.008
4/26/2016 12:39:04 AM : 75 85 95 0.999 7.7 75.052 30.03 73.154
4/26/2016 12:44:04 AM : 74 86 95 1 7.7 80.407 30.03 78.353
4/26/2016 12:48:05 AM : 74 86 95 1 7.7 84.752 30.03 82.572
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/25/16 11:08:50 PM: Test START
04/25/16 11:08:56 PM: Flow Adjust: value added to the flow rate = 600
04/25/16 11:08:57 PM: Flow Adjust: value added to the flow rate = 600
04/25/16 11:10:10 PM: Alarm Chg      77    open    open    open      81      81    open      91   0.986     7.5      1.196   1.003     0.1      1.336       -   30.03      1.171      1.308       -       -    1000    83.5    69.8   286.5     1.0 {---- ---- ---L MN--
04/25/16 11:29:15 PM: Test Paused by User
04/25/16 11:29:15 PM: PAUSE_EVENT [Manual Pause]

 04/25/16 11:35:19 PM: TestResumed
04/25/16 11:54:34 PM: Test Paused by User
04/25/16 11:54:34 PM: PAUSE_EVENT [Manual Pause]

 04/26/16 12:00:12 AM: TestResumed
04/26/16 12:20:32 AM: Test Paused by User
04/26/16 12:20:33 AM: PAUSE_EVENT [Manual Pause]

 04/26/16 12:28:05 AM: TestResumed
04/26/16 12:48:05 AM: Actual Sampling Time: 0d  1h  20m  0s  
04/26/16 12:48:05 AM: Test END  
04/26/16 8:50:06 PM: New Trap Temperature: set to = 300F
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 9 inHg
' NOTE: Post_Leak Test Side B Not tested
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320L-116

Run N1
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Configuration File: CUBA VOCS NIght Run 2.pro

File Exported: 4/28/2016 12:19:23 AM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  nNMn
Trap ID-B:  nn

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  36m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 79.4 91.7 100.2 0.95 6.2 86.116 30.03 82.788

4/26/2016 9:43:59 PM : 79 91 98 0.001 0 0 30.03 0
4/26/2016 9:48:58 PM : 78 90 98 0.971 6.8 5.268 30.03 5.074
4/26/2016 9:53:58 PM : 79 90 99 1.002 7.2 10.68 30.03 10.287
4/26/2016 9:58:58 PM : 79 91 99 0.993 7.3 15.993 30.03 15.401
4/26/2016 10:03:58 PM : 79 91 99 1 7.9 21.387 30.03 20.593
4/26/2016 10:04:55 PM :User Paused 81 91 100 1.002 7.6 22.441 30.03 21.606
4/26/2016 10:09:59 PM :Resumed 80 92 99 0.007 0 22.442 30.03 21.607
4/26/2016 10:14:59 PM : 80 91 99 1.002 6.5 27.896 30.03 26.851
4/26/2016 10:19:59 PM : 79 91 100 0.996 6 33.221 30.03 31.971
4/26/2016 10:24:59 PM : 79 91 100 0.999 6.5 38.605 30.03 37.148
4/26/2016 10:29:05 PM :User Paused 79 91 100 0.999 6.5 43.015 30.03 41.388
4/26/2016 10:34:04 PM :Resumed 79 91 100 0.999 6.5 43.015 30.03 41.388
4/26/2016 10:35:04 PM : 78 92 100 0.95 7.3 44.068 30.03 42.399
4/26/2016 10:40:04 PM : 78 92 100 0.996 8.1 49.398 30.03 47.519
4/26/2016 10:45:04 PM : 78 92 100 1.001 7.6 54.833 30.03 52.74
4/26/2016 10:50:04 PM : 78 92 100 0.999 7.4 60.213 30.03 57.909
4/26/2016 10:53:31 PM :User Paused 78 92 100 0.999 7.4 63.965 30.03 61.512
4/26/2016 10:59:25 PM :Resumed 78 92 100 0.999 7.4 63.967 30.03 61.514
4/26/2016 11:01:24 PM : 78 92 100 1.004 5.6 66.15 30.03 63.609
4/26/2016 11:06:24 PM : 79 92 100 0.999 5.4 71.521 30.03 68.768
4/26/2016 11:11:24 PM : 79 92 100 0.995 5.7 76.934 30.03 73.968
4/26/2016 11:16:24 PM : 78 92 100 0.999 6.4 82.358 30.03 79.179
4/26/2016 11:19:55 PM : 78 92 100 0.999 6.4 86.116 30.03 82.788
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/26/16 9:43:59 PM: Test START
04/26/16 9:44:02 PM: Flow Adjust: value added to the flow rate = 600
04/26/16 9:44:02 PM: Flow Adjust: value added to the flow rate = 600
04/26/16 9:45:18 PM: Alarm Chg      79    open    open    open      91      91    open      98   0.966     6.2      1.300   1.000     0.0      1.289       -   30.03      1.251      1.239       -       -    1000    66.3    68.2     0.3     0.8 {---- ---- ---L MN--}
04/26/16 10:04:55 PM: Test Paused by User
04/26/16 10:04:56 PM: PAUSE_EVENT [Manual Pause]

 04/26/16 10:09:59 PM: TestResumed
04/26/16 10:29:05 PM: Test Paused by User
04/26/16 10:29:05 PM: PAUSE_EVENT [Manual Pause]

 04/26/16 10:34:04 PM: TestResumed
04/26/16 10:53:31 PM: Test Paused by User
04/26/16 10:53:32 PM: PAUSE_EVENT [Manual Pause]

 04/26/16 10:59:25 PM: TestResumed
04/26/16 11:19:55 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/26/16 11:19:55 PM: Test END  
04/27/16 10:01:14 PM: New Trap Temperature: set to = 300F
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 8.1 inHg
' NOTE: Post_Leak Test Side B Not tested
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320L-116

Run N2
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Configuration File: CUBA VOCS NIght Run 3.pro

File Exported: 4/28/2016 12:19:30 AM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  n
Trap ID-B:  nn

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  36m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 77.7 89.2 97.9 0.996 6.6 85.584 30.02 82.626

4/27/2016 10:21:55 PM : 78 88 95 0.003 0 0 30.02 0
4/27/2016 10:26:54 PM : 77 87 95 0.966 8.5 5.197 30.02 5.029
4/27/2016 10:31:54 PM : 78 87 96 1.001 8.6 10.631 30.02 10.288
4/27/2016 10:36:54 PM : 77 88 97 1 8.5 15.973 30.02 15.454
4/27/2016 10:41:54 PM : 77 88 97 1 8.4 21.37 30.02 20.672
4/27/2016 10:43:26 PM :User Paused 77 88 97 1 8.4 22.94 30.02 22.19
4/27/2016 10:49:24 PM :Resumed 77 88 97 1 8.4 22.942 30.02 22.192
4/27/2016 10:53:24 PM : 76 88 97 1.006 5.9 27.345 30.02 26.445
4/27/2016 10:58:24 PM : 76 88 97 0.999 5.7 32.742 30.02 31.658
4/27/2016 11:03:24 PM : 77 89 98 0.999 5.7 38.116 30.02 36.845
4/27/2016 11:08:24 PM : 77 89 98 0.999 5.7 43.459 30.02 42.002
4/27/2016 11:09:32 PM :User Paused 77 89 98 0.999 5.7 44.711 30.02 43.21
4/27/2016 11:14:19 PM :Resumed 77 89 98 0.999 5.7 44.713 30.02 43.212
4/27/2016 11:18:18 PM : 77 89 98 0.991 6.5 48.94 30.02 47.291
4/27/2016 11:23:18 PM : 77 89 98 0.999 6.3 54.225 30.02 52.391
4/27/2016 11:28:18 PM : 77 89 98 0.999 6.2 59.607 30.02 57.581
4/27/2016 11:33:00 PM :User Paused 77 89 98 0.999 6.2 64.657 30.02 62.449
4/27/2016 11:38:21 PM :Resumed 77 89 98 0.999 6.2 64.659 30.02 62.451
4/27/2016 11:39:20 PM : 78 89 98 0.981 6 65.679 30.02 63.434
4/27/2016 11:44:20 PM : 77 89 98 0.993 6.5 71.006 30.02 68.57
4/27/2016 11:49:20 PM : 77 89 98 0.99 7.9 76.293 30.02 73.668
4/27/2016 11:54:20 PM : 77 89 98 0.998 8 81.677 30.02 78.86
4/27/2016 11:58:01 PM : 77 89 98 0.998 8 85.584 30.02 82.626
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/27/16 10:21:55 PM: Test START
04/27/16 10:21:55 PM: Flow Adjust: value added to the flow rate = 600
04/27/16 10:21:55 PM: Flow Adjust: value added to the flow rate = 600
04/27/16 10:23:15 PM: Alarm Chg      78    open    open    open      88      88    open      95   0.961     8.5      1.383   1.005     0.0      1.226       -   30.02      1.337      1.186       -       -    1000    79.6    70.6     0.3     0.3 {---- ---- ---L MN--}
04/27/16 10:43:26 PM: Test Paused by User
04/27/16 10:43:26 PM: PAUSE_EVENT [Manual Pause]

 04/27/16 10:49:24 PM: TestResumed
04/27/16 11:09:32 PM: Test Paused by User
04/27/16 11:09:32 PM: PAUSE_EVENT [Manual Pause]

 04/27/16 11:14:19 PM: TestResumed
04/27/16 11:33:00 PM: Test Paused by User
04/27/16 11:33:01 PM: PAUSE_EVENT [Manual Pause]

 04/27/16 11:38:21 PM: TestResumed
04/27/16 11:58:01 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/27/16 11:58:01 PM: Test END  
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 8.6 inHg
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320L-116

Run N3
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Configuration File: CUBA VOCS NIght Run 4.pro

File Exported: 4/29/2016 6:25:40 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  n
Trap ID-B:  m

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  37m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 79.9 91.2 99.5 0.998 6.7 85.636 30.02 82.381

4/28/2016 8:15:06 PM : 81 90 96 0.004 0 0 30.02 0
4/28/2016 8:20:05 PM : 80 89 96 0.981 6.5 5.266 30.02 5.08
4/28/2016 8:25:05 PM : 80 89 96 1 6.2 10.585 30.02 10.213
4/28/2016 8:30:05 PM : 78 89 97 0.998 5.9 15.889 30.02 15.326
4/28/2016 8:34:24 PM :User Paused 78 89 97 0.998 5.9 20.529 30.02 19.8
4/28/2016 8:40:42 PM :Resumed 78 89 97 0.998 5.9 20.529 30.02 19.8
4/28/2016 8:41:41 PM : 80 90 98 0.988 6 21.572 30.02 20.805
4/28/2016 8:46:41 PM : 79 90 98 1 6.2 26.92 30.02 25.956
4/28/2016 8:51:41 PM : 78 90 98 0.999 6.2 32.296 30.02 31.134
4/28/2016 8:56:41 PM : 79 91 99 1 6.3 37.656 30.02 36.291
4/28/2016 9:00:34 PM :User Paused 79 91 99 1 6.3 41.829 30.02 40.307
4/28/2016 9:05:44 PM :Resumed 79 91 99 1 6.3 41.831 30.02 40.309
4/28/2016 9:07:43 PM : 80 91 100 0.979 7 43.911 30.02 42.308
4/28/2016 9:12:43 PM : 78 91 100 0.997 8.2 49.26 30.02 47.45
4/28/2016 9:17:43 PM : 79 91 100 0.994 8.5 54.617 30.02 52.6
4/28/2016 9:22:43 PM : 79 92 101 0.996 8.6 59.991 30.02 57.761
4/28/2016 9:27:02 PM :User Paused 79 92 101 0.996 8.6 64.578 30.02 62.166
4/28/2016 9:32:15 PM :Resumed 79 92 101 0.996 8.6 64.58 30.02 62.168
4/28/2016 9:33:14 PM : 80 92 101 1.031 7.5 65.744 30.02 63.285
4/28/2016 9:38:14 PM : 79 92 100 1.001 7.2 71.108 30.02 68.436
4/28/2016 9:43:14 PM : 79 92 100 0.999 7.5 76.494 30.02 73.609
4/28/2016 9:48:14 PM : 79 92 101 1 7.6 81.809 30.02 78.709
4/28/2016 9:51:46 PM : 79 92 101 1 7.6 85.636 30.02 82.381
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/28/16 8:15:06 PM: Test START
04/28/16 8:15:12 PM: Flow Adjust: value added to the flow rate = 600
04/28/16 8:15:12 PM: Flow Adjust: value added to the flow rate = 600
04/28/16 8:16:25 PM: Alarm Chg      80    open    open    open      89      90    open      96   0.996     6.5      1.311   0.998     0.0      1.266       -   30.02      1.264      1.219       -       -    1000    65.1    64.7     1.0     0.8 {---- ---- ---L MN--}
04/28/16 8:34:24 PM: Test Paused by User
04/28/16 8:34:25 PM: PAUSE_EVENT [Manual Pause]

 04/28/16 8:40:42 PM: TestResumed
04/28/16 9:00:34 PM: Test Paused by User
04/28/16 9:00:34 PM: PAUSE_EVENT [Manual Pause]

 04/28/16 9:05:44 PM: TestResumed
04/28/16 9:27:02 PM: Test Paused by User
04/28/16 9:27:02 PM: PAUSE_EVENT [Manual Pause]

 04/28/16 9:32:15 PM: TestResumed
04/28/16 9:51:46 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/28/16 9:51:46 PM: Test END  
04/29/16 1:49:42 PM: New Trap Temperature: set to = 300F
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 8.6 inHg
' NOTE: Post_Leak Test Side B Not tested
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320e-116

Run N4
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Configuration File: CUBA VOCS Night Run 5.pro

File Exported: 4/29/2016 6:26:42 PM (PC Time).
 Company Name: NSGB

Sample A: PRE-Leak Test PASSED at Maximum vacuum

Trap ID-A:  n
Trap ID-B:  nn

Test Duration (Planned):    0d  1h  20m
Test Duration (Actual) :    0d  1h  33m

Averaging Period       :  5 min. 

                               Stack DGM-A Console MAS-A VAC-A DGM-A (L) Baro STD
                             F F F LPM in-Hg Corr-Vol in-Hg Vol_A
AVERAGES AND TEST SUMMARIES 87.6 107.1 113.9 0.997 7.7 87.8 30.02 82.136

4/29/2016 4:29:57 PM : 91 111 118 0.004 0 0 30.02 0
4/29/2016 4:34:56 PM : 94 110 118 0.968 7.5 5.378 30.02 4.998
4/29/2016 4:39:56 PM : 93 110 118 0.998 7.7 10.879 30.02 10.112
4/29/2016 4:44:56 PM : 91 110 118 0.999 8 16.372 30.02 15.217
4/29/2016 4:49:15 PM :User Paused 91 110 118 0.999 8 21.186 30.02 19.692
4/29/2016 4:53:58 PM :Resumed 91 110 118 0.999 8 21.186 30.02 19.692
4/29/2016 4:54:57 PM : 88 109 115 1.005 6.9 22.278 30.02 20.709
4/29/2016 4:59:57 PM : 89 108 115 0.998 7.5 27.758 30.02 25.816
4/29/2016 5:04:57 PM : 89 108 114 0.994 8.1 33.255 30.02 30.944
4/29/2016 5:09:57 PM : 88 107 114 1.001 8 38.805 30.02 36.127
4/29/2016 5:14:44 PM :User Paused 88 107 114 1.001 8 44.031 30.02 41.007
4/29/2016 5:19:02 PM :Resumed 88 107 114 1.001 8 44.031 30.02 41.007
4/29/2016 5:20:01 PM : 86 107 113 1.027 8 45.201 30.02 42.1
4/29/2016 5:25:01 PM : 86 106 112 0.999 7.6 50.679 30.02 47.23
4/29/2016 5:30:01 PM : 85 105 111 0.999 7.6 56.15 30.02 52.358
4/29/2016 5:35:01 PM : 85 105 111 0.999 7.8 61.647 30.02 57.515
4/29/2016 5:39:22 PM :User Paused 85 105 111 0.999 7.8 66.487 30.02 62.055
4/29/2016 5:43:38 PM :Resumed 85 105 111 0.999 7.8 66.487 30.02 62.055
4/29/2016 5:44:38 PM : 85 104 110 0.963 7.3 67.481 30.02 62.989
4/29/2016 5:49:38 PM : 84 103 110 0.991 8.5 72.95 30.02 68.134
4/29/2016 5:54:38 PM : 81 102 109 0.991 9.3 78.384 30.02 73.254
4/29/2016 5:59:38 PM : 81 102 109 0.999 9.6 83.843 30.02 78.404
4/29/2016 6:03:14 PM : 81 102 109 0.999 9.6 87.8 30.02 82.136
'
'-------------------------- LOGGED EVENTS ---------------------------------
04/29/16 4:29:57 PM: Test START
04/29/16 4:30:02 PM: Flow Adjust: value added to the flow rate = 600
04/29/16 4:30:02 PM: Flow Adjust: value added to the flow rate = 600
04/29/16 4:31:17 PM: Alarm Chg      94    open    open    open     110     111    open     118   0.974     7.6      1.347   0.999     0.1      1.467       -   30.02      1.251      1.360       -       -    1000    72.9    68.6     1.0     0.5 {---- ---- ---L MN--
04/29/16 4:49:15 PM: Test Paused by User
04/29/16 4:49:16 PM: PAUSE_EVENT [Manual Pause]

 04/29/16 4:53:58 PM: TestResumed
04/29/16 5:14:44 PM: Test Paused by User
04/29/16 5:14:44 PM: PAUSE_EVENT [Manual Pause]

 04/29/16 5:19:02 PM: TestResumed
04/29/16 5:39:22 PM: Test Paused by User
04/29/16 5:39:22 PM: PAUSE_EVENT [Manual Pause]

 04/29/16 5:43:38 PM: TestResumed
04/29/16 6:03:14 PM: Actual Sampling Time: 0d  1h  20m  0s  
04/29/16 6:03:14 PM: Test END  
 Sample A: POST-Leak Test PASSED at maximum observed vacuum at 9.6 inHg
'    *ALARMS LEGEND
'A - Not Used
'B - Not Used
'C - Not Used
'D - Current Loop failure for External FLOW Input
'E - Current Loop failure for External MOISTURE Input
'F - Modbus inactivity timeout
'G - Unable to maintain proportional flow for A
'H - Unable to maintain proportional flow for B
'I - High Vac-A
'J - High Vac-B
'K - Not Used
'L - Trap Temperature Out of Range
'M - Probe Temperature Out of Range
'N - Chiller Temperature Out of Range
'O - Sample Line Temperature Out of Range
'P - Console Returned from power failure
'------------------------ END OF ALARM LEDGENDS ----------------------------

'---------------------------- CONSOLE INFO ---------------------------------
'            Console Name: 3212 - Ambient Air Services                      
'              Console ID: XC30B-3212     
'            DAC Board ID: 3332-3132-202D-2041
'Dry Gas Meter-A ID/Gamma: 1901950 / 1.0219
'Dry Gas Meter-B ID/Gamma: 1901515 / 1.0133
'           DGM cm3/Pulse: 1.93

'              RTC ROM ID: 738E-014B-0000-00D4
'------ SOFTWARE AND FIRMWARE VERSIONS USED FOR THIS DATA EXPORT -----------
'   Software-Firmware Ver: 0320e-116

Run N5
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Reference Barometric Pressure Sensor ID
Calibration Date
Reference Barometric Pressure Reading (in. Hg)
Console Barometric Pressure Reading (in. Hg)
Difference (+ / - 10 mm Hg or 0.33 in. Hg)

Reference Vacuum Gauge ID
Calibration Date
Reference Vacuum Gauge Reading (A-Side) (in. Hg)
Console Vacuum Reading (A-Side) (in. Hg)
Difference (+ / - 1 in. Hg)
Reference Vacuum Gauge Reading (B-Side) (in. Hg)
Console Vacuum Reading (B-Side) (in. Hg)
Difference (+ / - 1 in. Hg)

Reference Thermometer ID
Calibration Date
Reference Temperature Reading (0F)

Console DGM A Temperature Reading (oF)

Console DGM B Temperature Reading (oF)

Console Stack Temperature Reading (oF)

Console Chiller Temperature Reading (oF)

Console ID
Technician 

XC30B-3212
MEH

Ambient Air Services, Inc.
106 Ambient Airway

Starke, Florida 32091

Method 30B Post-test Console Audit

Project

30.04
0.07

Vacuum Audit
CP 125602

NSGB VOST
Date: 6/23/2016

Barometric Pressure Audit
Kollsman 433
10/20/2015

30.11

0.41
Temperature Audit

2/4/2016
21.50
21.24
0.26

21.40
20.99

Atkins 36036-C
10/26/2015

Percent Difference

Percent Difference

79.0

77.9

78.9

78.8

79.5

All Temperatures +/- 1.5% of Absolute Reference Temperature Reading

Percent Difference

Percent Difference

1.4

0.1

0.3

0.6

30B Audit Template
Rev 1

07/10/15
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Console ID
Technician 

XC30B-3212
MEH

Ambient Air Services, Inc.
106 Ambient Airway

Starke, Florida 32091

Method 30B Post-test Console Audit

Project NSGB VOST
Date: 6/23/2016

Reference Flow Meter ID
Calibration Date
Reference DGM A Target Flow Rate (LPM)
Reference DGM A Target Volume (L)

Console DGM A ID
Console DGM A Gamma
Reference DGM Start Temperature (oF)
Reference DGM End Temperature (oF)
Reference DGM A Volume Sampled (L)
Reference DGM A Volume Sampled (Standard L)
Console DGM A Temperature (oF)
Console DGM A Volume Sampled (L)
Console DGM A Volume Sampled (Standard L)
Calculated Audit Gamma
Difference (+/- 5% of Console Gamma Value)

Console DGM B ID
Console DGM B Gamma
Reference DGM Start Temperature (oF)
Reference DGM End Temperature (oF)
Reference DGM B Volume Sampled (L)
Reference DGM B Volume Sampled (Standard L)
Console DGM B Temperature (oF)
Console DGM B Volume Sampled (L)
Console DGM B Volume Sampled (Standard L)
Calculated Audit Gamma
Difference (+/- 5% of Console Gamma Value)

Technician Signature and Date

QA Signature and Date Daniel Ockenhouse 6/27/16

Michael Hinkel 6/23/16

83.2

1901950

Dry Gas Meter Audit

Console DGM A Audit

Bios DC Lite 700
6/20/2016

5.043

1901515

2.4

Console DGM B Audit

1.0133
83.7
83.7

1.000

4.95
4.838
86.8

5.03

5.029

1.0035
1.8

1.0219
83.2

5

4.889
0.9895

4.920
83.7

4.903

30B Audit Template
Rev 1

07/10/15
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Example Calculations 
 
Emissions Input Summary 
 
Run Data Printouts 
 
30B Console Number Pre-Test Calibration  
 
30B Console Number Post-Test Audit 
 

 

 

APPENDIX J 
 

ALDEHYDES EMISSIONS DATA 
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1.

Example. Mace = 252
K1 = 1.00E-06
K2 = 28.3

Vm(std) = 29.23 Ctrain1 = 2.44E-04 grams / SCFD

2.

Example. Ctrain1 = 2.44E-04
Qd(std) = 120848 Em = 0.49 grams / second

3.

Example. Mace = 252
K3 = 24.04

Vm(std) = 29.2
MWace = 44.0 Cppmace = 4.71 ppmvd

4.

Example. Ctrain1 = 2.44E-04
Ctrain2 = 2.61E-04 RPD = 6.84%

Location Guantanamo Bay, Cuba Date April 18, 2016

Ambient Air Services, Inc.                      
Environmental Consultants

106 Ambient Airway     Starke, Florida 32091     (904) 964-8440

Example Calculations, Aldehydes Test Run 1

Facility Naval Station Guantanamo Bay Source Air Curtain Incinerator D-1

Acetaldehyde Concentration, ppmvd, Cppmace

Mace x K3/ Vm(std) / MWace

Acetaldehyde Concentration Train 1, grams/SCFD, (Cs).

Mace x K1 / Vm(std) x K2

Mass Emission Rate, Grams / Sec, (Em).

MAc x K1 / Vm(std) x K2

Percent Difference of Duplicate Samples, Percent, RPD

ABS[(Ctrain1 - Ctrain2) / (Average(Ctrain1,Ctrain2))]
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Reference Barometric Pressure Sensor ID
Calibration Date
Reference Barometric Pressure Reading (in. Hg)
Console Barometric Pressure Reading (in. Hg)
Difference (+ / - 10 mm Hg or 0.33 in. Hg)

Reference Vacuum Gauge ID
Calibration Date
Reference Vacuum Gauge Reading (A-Side) (in. Hg)
Console Vacuum Reading (A-Side) (in. Hg)
Difference (+ / - 1 in. Hg)
Reference Vacuum Gauge Reading (B-Side) (in. Hg)
Console Vacuum Reading (B-Side) (in. Hg)
Difference (+ / - 1 in. Hg)

Reference Thermometer ID
Calibration Date
Reference Temperature Reading (0F)

Console DGM A Temperature Reading (oF)

Console DGM B Temperature Reading (oF)

Console Stack Temperature Reading (oF)

Console Chiller Temperature Reading (oF)

Console ID
Technician 

XB30B-3211
MEH

Ambient Air Services, Inc.
106 Ambient Airway

Starke, Florida 32091

Method 30B Post-test Console Audit

Project

30.03
0.08

Vacuum Audit
CP 125602

NSGB NCASI
Date: 6/23/2016

Barometric Pressure Audit
Kollsman 433
10/20/2015

30.11

0.27
Temperature Audit

2/4/2016
21.70
21.60
0.10

21.70
21.43

Atkins 36036-C
10/26/2015

Percent Difference

Percent Difference

81.0

80.5

81.1

80.5

80.5

All Temperatures +/- 1.5% of Absolute Reference Temperature Reading

Percent Difference

Percent Difference

0.6

0.1

0.6

0.6

30B Audit Template
Rev 1

07/10/15
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Console ID
Technician 

XB30B-3211
MEH

Ambient Air Services, Inc.
106 Ambient Airway

Starke, Florida 32091

Method 30B Post-test Console Audit

Project NSGB NCASI
Date: 6/23/2016

Reference Flow Meter ID
Calibration Date
Reference DGM A Target Flow Rate (LPM)
Reference DGM A Target Volume (L)

Console DGM A ID
Console DGM A Gamma
Reference DGM Start Temperature (oF)
Reference DGM End Temperature (oF)
Reference DGM A Volume Sampled (L)
Reference DGM A Volume Sampled (Standard L)
Console DGM A Temperature (oF)
Console DGM A Volume Sampled (L)
Console DGM A Volume Sampled (Standard L)
Calculated Audit Gamma
Difference (+/- 5% of Console Gamma Value)

Console DGM B ID
Console DGM B Gamma
Reference DGM Start Temperature (oF)
Reference DGM End Temperature (oF)
Reference DGM B Volume Sampled (L)
Reference DGM B Volume Sampled (Standard L)
Console DGM B Temperature (oF)
Console DGM B Volume Sampled (L)
Console DGM B Volume Sampled (Standard L)
Calculated Audit Gamma
Difference (+/- 5% of Console Gamma Value)

Technician Signature and Date

QA Signature and Date Daniel Ockenhouse 6/27/16

Michael Hinkel 6/23/16

87.4

1901990

Dry Gas Meter Audit

Console DGM A Audit

Bios DC Lite 700
6/20/2016

5.017

1902001

0.3

Console DGM B Audit

0.9959
85.7
87.6

0.500

5.01
4.870
85.6

5.11

5.01

1.0201
1.8

1.0018
84.7

5

4.873
0.9993

4.972
84.7

4.874

30B Audit Template
Rev 1

07/10/15
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APPENDIX K 

TEST PROTOCOL 
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Prepared By:  

Naval Facilities Engineering Command Southeast 
Naval Station Guantanamo Bay Cuba  

SAMPLE PLAN 

Air Curtain Incinerator 

106 Ambient Airway  Starke, FL  32091  (904) 964-8440  www.ambientairservices.com 

LELAP ACCREDITED LABORATORY CERTIFICATION NUMBER 04064 
LELAP AGENCY INTEREST NUMBER 100329
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Ambient Air Services, Inc. 
106 Ambient Airway Starke, FL 32091 * (904) 964-8440 * FAX (904) 964-6675 

Naval Facilities Engineering Command Southeast  
Naval Station Guantanamo Bay Cuba  

SAMPLE PLAN 

April 8, 2016 

1.0 INTRODUCTION 

MultiMAC JV has retained Ambient Air Services, Inc. (AASI) of Starke, Florida to perform 
emission testing on behalf of the Naval Facilities Engineering Command Southeast (NAVFAC 
SE). The objective of the testing is to obtain representative emission data for contaminants 
that are being emitted from one of Naval Station Guantanamo Bay (NSGB)'s air curtain 
incinerators. The information from the test will be used by the Government, under a separate 
project, for air dispersion modeling. Testing is scheduled for April 15-29, 2016.  

The testing will include separate day and night sampling to capture data from different burning 
stages of the facility’s incinerator and will include the following parameters:  

 Particulate Matter (PM)
 Condensable Particulate Matter (CPM)
 Particle Size Distribution
 Carbon Dioxide (CO2)
 Sulfur Dioxide (SO2)
 Total Reduced Sulfur (TRS)
 Oxides of Nitrogen (NOx)
 Carbon Monoxide (CO)
 Total Organic Compounds (TOC)
 Dioxins/Furans (D/F)
 Polychlorinated Biphenyls (PCB’s)
 Polycyclic Aromatic Hydrocarbons (PAH’s)
 Semi-Volatile Organic Compounds (SVOC)
 Hydrogen Chloride (HCl)
 Hydrogen Cyanide (HCN)
 Metals
 Mercury (Hg)
 Volatile Organic Compounds (VOC)
 Aldehydes
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The proposed sampling and methodology described in this plan are based on pre-test knowledge 
and assumptions.  Schedules, the order of testing, and if necessary, the test methodology and 
equipment may change.  The changes will be based on the actual conditions encountered while 
on site.  Conditions such as weather, process changes, equipment problems or other unforeseen 
issues may necessitate changes in this sample plan.   

1.1 Project Contacts  

 MultiMAC JV          AASI  

Mr. Rafael de Paz           Mr. Joseph Cooksey  
404 SW 140th Terrace           106 Ambient Airway  
Newberry, Fl 32669           Starke, FL 32091 
Phone: 352-333-6628           Phone: 904-964-8440 
Email: rafael.depaz@amecfw.com          Email: joecooksey@ambientairservices.com 

Mr. Bill Basta            Mr. Abram Lafferty   
404 SW 140th Terrace          106 Ambient Airway   
Newberry, Fl 32669          Starke, FL 32091 
 (352)333-6610          Phone: 904-964-8440  
Email: bbasta@kmea.net          Email: abramlafferty@ambientairservices.com 

NAVFAC SE 

Ms. Kate Bates 
Code EV11KB 
PO Box 30, Building 903 
Jacksonville, FL 32212   
Phone:  904-542-6888  
Email: kate.bates@navy.mil 
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1.2 Project Responsibilities  

AASI’s Responsibilities  

 Preparation of this sample plan.
 Design and fabricate the sampling device.
 Conduct the emission testing.
 Aerial lifts for sampling access.
 Laboratory analysis and sample shipment: All samples will be delivered to AASI and/or

contracted third party laboratory for analysis. Dedicated charter flights will be used to
delivery samples back to the U.S. Note: Due to the nature of this project, AASI does not
accept responsibility of any samples exceeding hold times.

 Reports: Preliminary summary results (summary table spreadsheet format) will be
provided to MultiMac JV ~3-5 business after AASI receives each lab report. The 
results/summary report will be reviewed but not fully QA’d. This assumes internet 
service is sufficient enough to send/receive large data files between AASI’s field 
personnel at NSGB and AASI’s office. AASI will submit a draft report to MultiMAC JV 
within 60 days following the completion of the test. MultiMAC JV will forward to the 
client or other parties as required.

 Logistics: personnel travel, equipment shipment (barge), moving equipment to and from
site.

 Purchase ice through NEX and provide refrigerator for sample preservation.

MultiMAC JV’s Responsibilities 

 All submittals to NAVFAC SE.
 Collection of process information and data for inclusion in the reports including, but not

limited to, documenting waste characterization and on-site conditions.
 Notifications of any changes in schedules.
 Assist with logistics to complete the testing.
 3rd party data validation.

NAVFAC SE’s Responsibilities 

 Provide (1) 240VAC 50 Amp, single phase service for the trailer and (5) 120 VAC 15
Amp circuits.  If the 240VAC 50 Amp is powered via a generator it will need to be fueled
for 24 hour operation. NAVFAC is responsible for providing all fuel and generators used.

 Provide access and clearance to testing locations.
 Provide lighting for night time testing.
 Provide power and a secure location for full size refrigerator (approximately 26” X 24” X

60” and one 120 VAC three prong outlet)
 Assist with logistics as needed.
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1.3 Testing Schedule  

The following schedule is anticipated:  

April 15-18, 2016: Arrive on site, evaluate site conditions, and set-up sampling  
apparatus(s) and equipment. 

April 19-23, 2016 Conduct 5 days of day time sampling, 1 sample for each parameter 
will be taken per day.  

April 24, 2016  Sunday, off day.  

April 25-29, 2016  Conduct 5 days of night time sampling, 1 sample for each  
parameter will be taken per day. 

April 29-May 6, 2016 Breakdown all sampling equipment and prepare for shipment back  
to the U.S.  

AASI will not be responsible for delays, outside of our direct control, including, but not limited 
to, equipment delivery and/or Customs delays.  

MultiMac JV: NSGB ACI Report Page 870 of 1560 Draft 1: 113016



1.4 Summary of Proposed Testing 

Summary of Proposed Testing  
Guantanamo Bay Naval Base 

Guantanamo Bay, Cuba 

Source Parameters Reference Methods(A) 
Duration of 

Tests(B) 

Air Curtain 
Incinerator 

(ACI) 

Volumetric Flow Rate 
USEPA Methods 1, 2, 

5D  
~1 hour 

Particulate Matter, Condensable 
Particulate Matter, and Metals 

USEPA Methods 1A, 
4, 5, 5G, 29, 202 

2 hours 

Particle Size Distribution CARB Method 501 2 hours 

Carbon Dioxide (CO2), USEPA Methods 3A 8 hours(C) 

Sulfur Dioxide (SO2) USEPA Method 6C 8 hours(C) 

Total Reduced Sulfur (TRS) USEPA Method 16C 8 hours(C) 

Oxides of Nitrogen (NOx) USEPA Method 7E 8 hours(C) 

Carbon Monoxide (CO) USEPA Method 10 8 hours(C) 

Total Organic Compounds (TOC)  USEPA Method 25A 8 hours(C) 

Dioxins/Furans (D/F) USEPA Method 23 4 hours 

Polychlorinated Biphenyls  (PCB’s), 
Polycyclic Aromatic Hydrocarbons  

(PAH’s), 
Semi-Volatile Organic Compounds 

(SVOC) 

USEPA SW846-0010 4 hours 

Hydrogen Chloride (HCl) USEPA Method 26 4 hours 

Hydrogen Cyanide (HCN) USEPA OTM 29 1 hour 

Mercury (Hg) USEPA Method 30B 8 hours(D) 

Volatile Organic Compounds (VOC) USEPA SW846-0031 2 hours 

Aldehydes NCASI 105.01 1 hour 
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Table 1.4 Notes:  

(A) The methods referenced will be followed, as described in Table 1.4 and Section 4.0, as closely 
as possible. Due to the nature of the source and on-site conditions, deviations from Table 1.4 and 
Section 4.0 may become necessary. When possible, deviations will be reviewed with NAVFAC 
SE and/or MultiMAC JV on-site personnel. Any deviations will be listed in the final report.   

(B) 5 day time samples and 5 night time samples (1 sample per day, per parameter) will be taken 
(10 total samples per parameter).  

(C)The proposed schedule is for an eight hour operating shift.  If operating conditions are not 
suitable for testing for eight hours, actual testing time may be less. The minimum run time for 
instrumental analyzer methods is 1 hour.  Run times less than eight hours will not impact 
detection limits. 

(D) The proposed schedule is for an eight hour operating shift.  If operating conditions are not 
suitable for testing for eight hours, actual testing time may be less.  Reduced sample time will 
result in a lower total mass of mercury recovered and potentially impact minimum detection 
limits.   Additionally, analytical spike levels are based on expected recovery.  Changes to 
sampling time may cause spike levels to fall outside the defined limits of 50 to 150 percent of the 
expected mass. 
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2.0 PROCESS AND CONTROL EQUIPMENT OPERATING CONDITIONS 

2.1 Process Data and Operating Conditions  

MultiMAC JV will be responsible for collecting all data on waste burning during the testing 
events. MultiMAC JV will provide this information to AASI for inclusion in the test report.  

2.2 Treatment of Delays or Abnormal Conditions  

Delays of varying length are normal to the operation. NAVFAC SE will use its discretion to 
determine when a delay is not normal and is, therefore, considered down time. Testing will be 
suspended as soon as practical after NAVFAC SE and/or MultiMAC JV notifies the test team of 
such down time. The testing will resume as soon as practical after AASI is notified of normal 
operations being restarted. Delay time, while both the sampling train and process are down, will 
be subtracted for purposes of calculating production.   
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3.0 SAMPLING STRATEGY 

The design and operation of an air curtain incinerator (ACI) does not allow for strict adherence 
to USEPA reference methods for source emissions testing.    

No suitable measurement site, as described in USEPA method 1, exists for the source as it is 
currently constructed and operated.   Modifications to the source that would allow it to satisfy 
method 1 criteria would be disruptive to operations and not accurately represent the source’s 
typical operation. 

The goal of USEPA Method 1 is to select a measurement site that is representative of pollutant 
emissions and/or total volumetric flow rate from a source.  Representative volumetric flow rate 
measurements must consider the entire area of potential exhaust of the source.  Measurement 
points are located according to method 1, by treating the entire open area of the incinerator as a 
large rectangular stack.  The height of the sampling point will be determined by field 
measurements, at the point of highest differential pressure.  This height may vary per point, 
according to the operation of the air curtain. An explanation to this approach is provided in the 
following technical memorandum: “Comparison of Test Methods and Results Between US EPA 
Evaluation Emissions from the Open Burning of Land-Clearing Debris Final Report and the 
Final Emissions Report for the Whitton (Air Burners) S-127 Air Curtain Destructor”1.  A small, 
moveable, stack will be constructed to allow this measurement point to satisfy upstream and 
downstream criteria of USEPA Method 5D.  The area will be accessed and traversed with an 
aerial lift.  Figure 3.0.1 is a diagram of the flow measurement system. The entire area can be 
measured for flow rate, as measurements can be coordinated with loading.  Figure 3.0.2 shows 
the sampling points for flow measurements. 

Locating a representative sample location for pollutants is more complex because sampling time 
is strictly dictated by the testing methods and accommodations for loading the unit would be 
significantly disruptive.  Sampling time varies for the required parameters, and would therefore 
require sampling trains to be located at several locations simultaneously, further complicating the 
incinerator operations. 

Due to these challenges, a single point sampling system will be used for pollutant measurement. 
In order to withdraw an appropriate amount of sample, a small duct will withdraw sample at a 
controlled rate, such that induced draft from dilution air is minimized.  A collection hood will be 
sized to withdraw the sample at near isokinetic rates.  Construction of the sample tunnel will be 
similar to the dilution tunnel specified in USEPA Method 5G.  The sample duct will be insulated 
to prevent condensation.  Location of the sample hood will be determined based on field 
measurements of flow and carbon dioxide. Figure 3.0.3 is a diagram of the pollutant sampling 
system. Velocity, temperature, Oxygen, and Carbon Dioxide will be measured at the sample 
hood location and near the pollutant measurement sites in order to evaluate isokinetics of the 
system. All pollutant measurements will be made from the sample tunnel.  Measurement points 
will be located based on USEPA Method 1A if applicable.   

1 Bawkon, Bruce, P.E., and Milan Kluko. Air Burners, LLC 14 Feb 2002. Web 1 Jan 2016.  
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Figure 3.0.2  
Guantanamo Bay Naval Base 

Guantanamo Bay, Cuba 
Air Curtain Incinerator 
Velocity Sampling Points 

 

Diameters 
Upstream 

N/A Stack Width 101” 

Sampling Points (Inches) 
Distance 
from Top 

End 

Distance from 
Right Side 

Diameters 
Downstrea

m 
N/A Stack Depth 326” 

1 40.75” 1 12.63” 

Matrix 4 X 4   

2 122.25” 2 37.88” 

3 203.75” 3 63.13” 

4 285.25” 4 88.38” 

    

    

    

    

    

    

    

    

Note: 4 by 4 point matrix for 16 total points.  Actual dimensions to be verified on site. 
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4.0 SAMPLING AND ANALYTICAL PROCEDURES 
 

4.1 Sampling Points 
 

USEPA Method 1, as published in 40 CFR, Part 60, Appendix A, will be used as a guideline to 
determine the location of the traverse points for velocity measurements.  The source does not 
meet method 1 criteria.  This test will still use a sampling matrix as described in method 1 for 
velocity measurements.  Velocity, moisture, temperature, and all pollutants will be measured 
from a sample duct that is constructed and operated according to section 3.0.  Velocity, 
temperature, and measurements for molecular weight will also be made at the location of the 
sample hood for the purpose of evaluating isokinetics of the sample duct.  
 

4.2 Velocity and Volumetric Flow Rate 
 
USEPA Method 2, as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method to determine average gas velocity.  A type “S” pitot tube and inclined manometer will be 
used for velocity determination.  Gas temperature will be measured with a type K thermocouple.  
Calibration checks will be performed on the pitot tube to verify the face opening alignments, 
external tubing diameter, and base-to-opening plane distances.  A base-line coefficient of 0.84 
will be assigned to the pitot tube.   
 

4.3 Oxygen and Carbon Dioxide 
 
USEPA Method 3A, as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method for determining oxygen (O2) and carbon dioxide (CO2) concentrations in the effluent gas 
stream.  A Thermo Environmental Instruments Model 410i gas filter correlation non-dispersive 
infrared analyzer (GFC-NDIR) with paramagnetic Oxygen sensor (or equivalent) will be used.  
Calibration gasses are selected so that measured emissions are between 20 and 100 percent of the 
high level gas, to the extent practicable.  Limited information is available for expected emissions 
at this source, and gasses will be selected based on information from similar sources. 
 

4.4 Moisture 
 
USEPA Method 4, as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method to determine the moisture content of the gas stream by extracting the gas sample at a 
known and regulated rate through a glass condenser train.  The condenser train will consist of the 
impinger portion of the sampling train.  The gas sample will be extracted through the impinger 
train (maintained at below 68 F in an ice bath) with a vacuum pump.  The amount of gas 
sampled will be measured with a calibrated dry gas meter.  The amount of moisture collected 
during the test will be gravimetrically determined and the amount of gas drawn, corrected to dry 
standard conditions, will be determined.  At least three moisture measurements will be made per 
sampling day. 
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4.5 Filterable and Condensable Particulate and Metals (PM, CPM) 
 
USEPA Method 5, as published in 40 CFR, Part 60, and USEPA Method 202 as published in 
Appendix A, 40 CFR, Part 51, respectively, will be used as the reference methods to determine 
PM and CPM and Metal emissions from the source. The sample will be withdrawn isokinetically 
from the source. PM is collected on a filter and pre-filter wash. CPM is collected in a series of 
dry impingers and on a filter maintained between 65o F and 85 F. Metals are collected in an 
aqueous acidic solution. (5% HNO3 / 10% H2O2) and with 0.1 HNO3 rinses. The collected PM 
and CPM samples will be returned to the lab where they will be processed and then weighed.  
After weighing, PM and CPM samples will be extracted and combined with the metal sample 
and sent to a laboratory for metals analysis by inductively coupled argon plasma spectroscopy or 
other approved methods The following is a description of the sampling apparatus. Figure 4.5.1 is 
a diagram of the sampling train. 
 
Sampling Apparatus: 

1)   Probe Nozzle  Stainless steel with sharp tapered leading edge. 
 
2) Probe   Stainless steel 5/8” OD. 
 
3)  Pitot Tube  Standard “type S”, attached to the probe. 
 
4)         Filter Holder (PM) The filter holder will be constructed of glass. The gasket will be 

made of Teflon. The filter holder will be designed to provide a 
positive seal against leakage from the outside or around the filter. 

 
5)        Filter Holder (CPM)   The filter holder will be constructed of glass. The gasket will be 

made of Teflon. The filter holder will be designed to provide a 
positive seal against leakage from the outside or around the filter.  

 
6)        Condenser   Glass Method 23 type.  
 
7) Impingers  Five (5) glass impingers connected in series with glass ball joint 

fittings. The first will be a dropout impinger with no bubbler tube. 
The second, third, fourth, fifth will be of the Greenburg-Smith 
design modified by replacing the tip with a 1.3 cm (1/2 inch) Id 
glass tube extending to about ½ inch from the bottom of the flask. 
All will be submerged in an ice bath during the sample runs. The 
first two impingers will be empty. The third and fourth impingers 
will contain 100 ml of 5%H2O2/10%HNO3 and the fifth impinger 
will contain approximately 400g of silica gel. A filter will be 
inserted between the second and third impingers. 

 
8) Meter Box  Module containing a vacuum gauge, leak free pump, dry gas meter 

with a minimum of one percent accuracy, valves, and related 
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equipment to maintain isokinetic sampling rate and determine 
sample volume. 

 
9) Barometer  Measured atmospheric pressure on-site to 0.05 inches of mercury.  
 
10) Thermocouples Type K thermocouples will be utilized to monitor temperatures for 

stack gas, filter, last impinger, and dry gas meter. 
 
11) Filters               PM-Glass fiber filter   
                                                 CPM- Teflon fiber filter 
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Figure 4.5.1 

 
Method 5/202/29 Sampling 
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4.6 Sulfur Dioxide 
 

USEPA Method 6C, as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method for determining the SO2 concentration in the effluent gas stream. A Thermo 
Environmental Instruments (TEI) Model 43C analyzer (or equivalent) will be used. Calibration 
gasses are selected so that measured emissions are between 20 and 100 percent of the high level 
gas, to the extent practicable.  Limited information is available for expected emissions at this 
source, and gasses will be selected based on information from similar sources. 
  

4.7 Total Reduced Sulfur 
 

USEPA Method 16C, as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method for determining the total reduced sulfur (TRS) concentration in the effluent gas stream. 
Prior to the analyzer, sample will be passed through an SO2 scrubber to remove SO2, and then 
passed through a thermal oxidizer to converter H2S and other TRS compounds to SO2. An H2S 
gas will be used to evaluate the system performance and determine a system recovery factor.  A 
TEI Model 43C chemiluminescence analyzer (or equivalent) will be used.   Calibration gasses 
are selected so that measured emissions are between 20 and 100 percent of the high level gas, to 
the extent practicable.  Limited information is available for expected emissions at this source, 
and gasses will be selected based on information from similar sources. 
  

4.8 Oxides of Nitrogen  
 

USEPA Method 7E, as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method for determining the oxides of nitrogen (NOx) concentration in the effluent gas stream.  A 
TEI Model 42i chemiluminescence analyzer (or equivalent) will be used.  Calibration gasses are 
selected so that measured emissions are between 20 and 100 percent of the high level gas, to the 
extent practicable.  Limited information is available for expected emissions at this source, and 
gasses will be selected based on information from similar sources. 
 

4.9 Carbon Monoxide  
 

USEPA Method 10, as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method for determining carbon monoxide levels in the effluent gas stream. A Thermo 
Environmental Instruments Model 48 gas filter correlation non-dispersive infrared analyzer 
(GFC-NDIR) (or equivalent) will be used.  Calibration gasses are selected so that measured 
emissions are between 20 and 100 percent of the high level gas, to the extent practicable.  
Limited information is available for expected emissions at this source, and gasses will be 
selected based on information from similar sources. 
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4.10 Total Organic Compounds  
 

USEPA Method 25A as published in 40 CFR, Part 60, Appendix A, will be used as the reference 
method for determining volatile organic compounds (VOC) emission. A continuous gas sample 
will be extracted from the source through a heated sample line and filtered to a flame ionization 
analyzer (FIA).  Results will be reported as volume concentration equivalents of carbon. A 
Thermo Environmental Instruments (TEI) Model 51 (or equivalent) analyzer will be used.  
USEPA Method 25A specifies drift determinations will be performed hourly.  To minimize data 
loss, scheduled drift determinations will be performed before and after each 8 hour sample run. 
Calibration gasses are selected so that measured emissions are between 150 and 250 percent of 
the instrument span, to the extent practicable.  Limited information is available for expected 
emissions at this source, and gasses will be selected based on information from similar sources. 

 
4.11 Dioxin and Furans, PCB, PAH, SVOC’s  

 
USEPA Method 23, as published in 40 CFR, Part 60, Appendix A, will be used to measure 
dioxin and furan concentrations.  This sampling train will also measure PCB’s, PAH’s, and 
SVOC’s utilizing USEPA SW846.  The front and back half fractions will be combined into one 
analysis for D/Fs, PAHs, PCBs and, SVOC’s.  A separate rinse is required to ensure complete 
collection of D/F and will also combine front and back half fractions for a single analysis.  The 
sampling system is shown in Figure 4.10.1 and is described below:  
 
Sampling Apparatus: 
Probe Nozzle   Glass with sharp tapered leading edge. 
 
Probe    Stainless steel sheath with a 5/8” OD glass insert. 
 
Pitot Tube   Standard “type S”, attached to the probe. 
 
Filter Holder   The filter holder will be constructed of glass.  The gasket will be 

made of silicone rubber.  The filter holder will be designed to 
provide a positive seal against leakage from the outside or around 
the filter 

 
Condenser   A glass coil-type condenser will be placed between the filter and 

the dioxin trap.  Ice water will be the cooling fluid used in the 
condenser. 
 

Absorbent Module  A preloaded container with the proper fittings to connect to the 
condenser.  The trap will be filled with XAD-2 that will be cleaned 
according to methods specified in Section 3.1.2.1 of Method 23.  
The traps will be spiked with 100μl of surrogate standard solution 
as specified in Section 4.1.1.2 
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Impingers   Five impingers connected by leak-free ground glass fittings. The 
first impinger will be a knockout impinger. The second, fourth, and 
fifth impingers will be of the Greenburg-Smith design modified by 
replacing the tip with a 1.3 cm (1/2 inch) ID glass tube extending 
to about ½ inch from the bottom of the flask.  The third impinger 
will be a Greenburg-Smith design with a standard tip.  The first 
impinger will be empty.  The second impinger and third impinger 
will contain 100 ml of water.  The fourth will be empty.  The fifth 
impinger will contain ~400g silica gel. 

 
Meter Box   Module containing a vacuum gauge, leak free pump, dry gas meter 

with a minimum of one percent accuracy, valves, and related 
equipment to maintain isokinetic sampling rate and to determine 
sample volume. 

 
Barometer   Aneroid type to measure atmospheric pressure on-site to 0.05 

inches of mercury. 
 
Thermocouples  Type K thermocouples will be utilized to monitor temperatures for 

stack gas, last impinger, and dry gas meter. 
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Figure 4.11.1 
 

Method 23/SW846-0010 Sampling System 
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4.12 Hydrogen Chloride 
 

USEPA Method 26 will be used to determine the hydrogen chloride concentration. An integrated 
sample will be extracted from the source and collected in a dilute sulfuric acid solution (0.1N 
H2SO4).  The impinger train will not collect chlorine, and therefore will not contain 0.1 NaOH as 
described in Method 26. The samples will be collected and sent to a lab where they are analyzed 
for HCl by ion chromatography.  The sampling system is shown in Figure 4.11.1 
 

 
 
 

Figure 4.12.1 
 

Method 26 Sampling System 
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4.13 Hydrogen Cyanide 
 

USEPA Other Test Method 29 will be used to determine hydrogen cyanide concentration.  A 
sample will be withdrawn isokinetically from the source, particulate emissions will be filtered 
and cyanide emissions will be collected in 6.0 N NaOH solution.  The samples will be collected 
and sent to a lab where they are analyzed for HCN by ion chromatography.  Field matrix spike 
levels are selected near the range of expected emissions, to the extent practicable.  Limited 
information is available for expected emissions at this source, and matrix spike levels will be 
selected based on information from similar sources.  The sampling system is shown in Figure 
4.13.1.  
 

 
 

Figure 4.13.1 
OTM 29 Sampling System 
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4.14 Mercury 
 

USEPA Method 30B will be used as the reference method for measuring total vapor phase 
mercury (Hg) emissions from the source using sorbent trap sampling and an extractive or thermal 
analytical technique. This method measures the mass concentration of total vapor phase Hg in 
the flue gas. Total vapor phase Hg includes elemental Hg (Hg0) and oxidized Hg (Hg+2). 
Measurements are recorded in milligrams per dry standard cubic meters (mg/dsm3). A schematic 
of the sampling system is provided in Figure 4.14.1. 

 
A predetermined sample volume of flue gas will be extracted from the exhaust through paired, 
in-stack sorbent traps at a set flow rate. The collection of mercury onto the in-stack sorbent traps 
avoids potential loss of mercury, which could occur during transport through a probe/sampling 
line set-up. The probe assembly will contain paired sorbent traps mounted at the entrance to the 
probe ensuring direct sample gas entry. The recovered sorbent traps will be collected and sent to 
a contract laboratory for analysis.  

 
Spiked samples will be prepared and analyzed with the samples to verify data acceptability.  No 
existing data for mercury levels at this source exists and spike levels will be based on best 
available information.  Spike levels may fall outside the defined limits of 50 to 150 percent of the 
expected mass. 
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Figure 4.14.1 
30B Sampling System 
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4.15 Aldehydes 
 

NCASI Method 105.01 will be used to determine emissions of aldehydes.  An integrated sample 
will be extracted from the source and collected in an o-benzylhydroxylamine (BHA) solution.  
The samples will be collected and sent to a lab where they are analyzed for formaldehyde, 
acetaldehyde, and propionaldehyde by gas chromatography.  Field matrix spike levels are 
selected near the range of expected emissions, to the extent practicable.  Limited information is 
available for expected emissions at this source, and matrix spike levels will be selected based on 
information from similar sources.  The sampling system is shown in Figure 4.15.1 
 
 

Figure 4.15.1 
NCASI Method 105.01 Sampling System 
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4.16 Particle Size Distribution 
 

CARB Method 501 will be used as a guideline to determine particle size distribution.  A sample 
will be withdrawn at a constant rate and collected in a multi stage impactor device.  Particulate 
will be collected from each stage in an acetone rinse. Samples for each stage will be analyzed 
gravimetrically and a particle size distribution for the entire sample will be determined.  The 
sampling system is shown in Figure 4.16.1.  
 
 
 

Figure 4.16.1 
CARB Method 501 Sampling 

System
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4.17 Volatile Organic Compounds 
 

USEPA SW846 Method 0031 will be used to determine the emissions of various volatile organic 
compounds. An integrated sample will be extracted from the source and collected on sorbent 
traps. Any liquid condensate will also be recovered and analyzed. The samples will be collected 
and sent to a lab where they will be analyzed using gas chromatography-mass spectrometry. The 
sampling system is shown in Figure 4.17.1.  
 

Figure 4.17.1 
SW846-0031 Sampling System 
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5.0 DATA QUALITY INDICATORS 
 

5.1 Quality Objectives 
 
The objectives of AASI’s test program is to produce data that are complete, representative, and 
of known precision and accuracy. Data Quality Objectives are established throughout this sample 
plan. Unless otherwise noted, AASI data quality objectives are summarized below: 

 
 Complete the test program under the planned process operating conditions. 
 Complete the planned number of test runs, and complete each run for the planned 

duration. 
 Complete the test program within the range of the test method. 
 Complete the test program in accordance with the published (or otherwise established) 

method performance criteria. 
 Complete the test program by collecting all required quality control data. 
 Obtain quality control data that are within acceptable limits. 

 
Failure to achieve data quality objectives does not automatically mean that the test program was 
unsuccessful or that the test program data are not valid.  Instead, it often means that additional 
effort is required to qualify and explain the data.  In these cases, AASI’s Quality Assurance 
Manager and Technical Director will review the data relative to data quality objectives and 
present test program results accordingly. 
 

5.2 Completeness 
 
Completeness is the percentage of the required field testing, laboratory measurements, and all 
necessary documentation that was achieved.  It is our policy to promote a systematic, detailed 
and documented approach to completeness.  Completeness is calculated as follows: 
 
%C = 100 ( nv / n ) 
 
Where:  %C = percent completeness 
 nv = number of valid measurements 
 n = total number of planned measurements 
 
The goal for completeness for this project is 100% for all parameters. AASI will make every 
effort to collect 5 day and 5 night time samples that result in valid measurements. However, 
events out of the direct control of AASI, could result in less samples being collected and/or 
sample loss. In the event this is recognizable while on-site, AASI will discuss with NAVFAC SE 
to determine if additional or replacement samples should be taken during this sampling event. In 
the event an invalid sample is discovered after the testing event (i.e. shipping, laboratory sample 
loss, etc.) AASI will provide detailed information of the situation and determine whether the data 
should be included or removed in the calculations for the final test results.    
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5.3 Precision and Accuracy 
 
Internal Quality Assurance activities assure that proper procedures are implemented to assure the 
precision and accuracy of the data. Precision and Accuracy are measures of data quality.  These 
measures are included in the reference test methods and procedures in the form of equipment, 
reagent, and performance specifications, e.g., calibration accuracy, precision of triplicate 
analyses, percent recoveries, and trace abilities to primary standards.  AASI has a stated 
company policy that all staff members are to be dedicated to highest standards of precision and 
accuracy.  Team Leaders and the Project Manager are considered to be precision and accuracy 
inspectors for the projects they oversee. 
 

5.3.1 Precision 
 
Precision is a measure of agreement among two or more determinations of the same parameter 
under similar conditions. Although multiple field measurements will be made for all parameters, 
the conditions cannot assumed to be similar enough to calculate precision for the replicate 
sample runs. 
 
Specific parameters will collect duplicate samples, and precision will be calculated for these 
measurements.  Relative percent difference (RPD) will be calculated for duplicate measurements 
as, 
RPD = 100 * (X1-X2) / ((X1+X2)/2) 
 
Where 
 
RPD = Relative percent difference 
 
X1       = larger of the two values 
 
X2       = smaller of the two values 
 
 
 
Target precision criteria are given below. 
 

Parameters 
Reference 
Methods 

Relative Percent Difference 

Mercury (Hg) 
USEPA 

Method 30B 

≤10% for Hg concentrations > 1 μg/dscm 

≤20% for Hg concentrations ≤1 μg/dscm (alternatively, 
agreement within 0.2μg/dscm are acceptable) 

Aldehydes 
NCASI 
105.01 

≤50% for concentrations < 0.5ppmvd 
≤40% for concentrations between 0.5 and 1.5 ppmvd 

≤530% for concentrations > 1.5ppmvd 
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5.3.2 Accuracy 
 
Accuracy is the degree of agreement between a measure value and the true, expected, or 
accepted value.  It is frequently expressed in terms of percent recovery (%R) whether standard 
reference materials (SRM) or spiked samples are used. 
 
When standard reference materials are used, accuracy is expressed as follows: 
 

%R = 100(CM/CSRM) 

Where 

%R        = percent recovery 

CM        = measured concentration of SRM 

CSRM     = actual concentration of SRM 

 
When spikes are added to samples, accuracy is expressed as follows: 
 

%R = 100(CS-Cu) /CSS 

Where 

%R        = percent recovery 

CS        = measured concentration in spiked aliquot 

CU        = measured concentration of in unspiked aliquot 

CSA       = actual concentration of spike 
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Target recovery criteria for accuracy are given below. 
 

Parameters 
Reference 
Methods 

Recovery Limits 

Mercury (Hg) 
USEPA 

Method 30B 
Average recovery between 85% and 115% 

Aldehydes NCASI 105.01 
50% - 150% for concentrations < 0.5ppmvd 

60% - 140% for concentrations between 0.5 and 1.5 ppmvd 
70% - 130% % for concentrations > 1.5ppmvd 

TRS USEPA 16C 80% - 120% 
NOx USEPA 7E 95% - 105% 
SO2 USEPA 6C 95% - 105% 
CO2 USEPA 3A 95% - 105% 
O2 USEPA 3A 95% - 105% 
CO USEPA 10 95% - 105% 

TOC USEPA 25A 95% - 105% 

HCN 
USEPA OTM 

29 
80% - 120% 

D/F(1) USEPA 23 70% - 130% 
PCB’s, PAH’s, 
and SVOC’s(1) 

SW846-0010 70% - 130% 

Note (1):  recovery percentages outside of the specified range do not necessarily invalidate a test, 
USEPA method 23 allows results to be adjusted according to the recovery.  Poor recoveries for 
isolated surrogate compounds are not ground for rejecting an entire set of samples. 
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5.4 Data Validation  
 
Approximately twenty percent of all laboratory samples collected will be validated in accordance 
with US EPA guidelines and analytical method requirements.  The remaining eighty percent of 
the samples will go through a verification review step to check for agreement between hardcopy 
results and the electronic data provided by the laboratory.  Data validation is an objective 
systematic process in which analytical data are reviewed to ascertain the validity of the reported 
results and to alert the data user to the possible limitation of these results.  The process of data 
validation is designed to ensure compliance with analytical methodologies and procedures and to 
provide data that is technically defensible to the end user. 
 
Data validation procedures will be conducted in accordance with one or more of the following: 
 

 U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic and 
Inorganic Data Review (EPA-540/R-99-008, & EPA-540/R-04-004) 

 Analytical method procedures (Test Methods for Evaluating Solid Waste 
 Physical/Chemical Methods SW-846, Third Edition) 
 Department of Defense Quality Systems Manual (QSM) for Environmental Laboratories, 

Final Version 3, January 2006. 
 

5.5 Out of Control and/or Unacceptable Data 
 
All of the test methods addressed in this sample plan will contain some form of allowable data 
limits, whether it will be in the form of calibration limits or perhaps repeatability limits on a 
liquid titration.  In all cases where these limits are not met, the technician shall document these 
facts and contact his supervisor for further guidance. 
 
If for some reason, such as sample exhaustion, satisfactory results cannot be achieved, the results 
of the sample run in question will be declared void with proper notations in the project file 
and/or report as appropriate.  All data, whether acceptable or not, will be retained in project files. 
 

5.6 Representativeness 
 
Representativeness is defined by the “when”, “how”, and “how many” of measurements taken.  
All interested parties must agree upon the desired “representative” conditions before any 
measurement are taken.  Special care will be taken to ensure a detailed record of test specifics or 
other special data testing and processing matrices. 
 
The USEPA standard for source testing is triplicate test runs for a complete test.  Five runs each 
will be performed in this program during two distinct operating conditions.  Coordination with 
the source operators will be required to ensure that operations are representative of typical 
operations.     
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5.7 Organization 
 
AASI has a designated QA Manager who is responsible to the President of the company.  The 
QA Manager’s responsibilities include, but are not limited to:  
 

 Adherence to SOP plan, including stipulated calibration scheduled therein. 
 Organization and conduct of internal training programs. 
 Reviews of reports or other work product prior to release. 

 
 

5.8 Sample Identification and Custody 
 
The Team Leader/Project Manager will be responsible for the custody control of the samples 
taken.  A custody control form will be filled out and utilized for the samples until the samples 
can be properly disposed of. 
 
Sample containers, sample reagents, and samples will be transported under chain-of-custody.  
Chain-of-custody data provide information about the identity, origin, transfers, and depositions 
of sample containers, sample train reagents, and samples.  Chain-of-custody requirements can 
apply when: 
 

 Transferring samples from the field location to the AASI base laboratory or another 
NELAC approved laboratory. 

 Transferring sample containers, sample reagents, and samples between AASI and another 
organization. 

 When uniquely specified in this sample plan. 
 
AASI will observe the following chain-of-custody procedures unless other procedures are 
specified in this sample plan. These procedures cover sample containers and sample media.  
Thus, when applicable, each time the sample container, sample reagent, or sample changes hands 
or control areas, the disposition of the sample should be noted on the Chain-of-Custody form. 
 

 Sample containers and sample reagents must be stored such that they are not 
compromised. 

 Samples must be collected and preserved in accordance with the requirements of the test 
method. 

 Samples must be stored in accordance with method requirements from the time samples 
are collected through completion of the analysis. 

 Each sample must bear a unique identification that includes the sample location, sample 
collection date, and sample fraction identification.  Data sheets summarize detailed 
sample location information, who collected the sample, sample collection time, and 
physical data relevant to sample collection and data reduction (for example, gas or 
condensate volumes). 

 When AASI personnel transport samples from the field to the laboratory, the samples 
must be packaged to protect them from breakage, maintain integrity, and ensure that 
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preservation requirements are achieved.  Preservation requirements are detailed in 
method-specific SOPs and in the methods on which the SOPs are based. 

 AASI may deliver samples to its own lab and/or to an external laboratory. When 
delivered to AASI’s lab, samples are recorded in the sample log and given a laboratory 
identification number.  Chain-of-custody documentation is completed upon receipt.  
Samples are inspected to determine if they have been compromised.  If there is evidence 
that the sample has been compromised (e.g., container breakage, container leakage, 
obliterated or loosened labels, or conflicting label and chain-of-custody information), the 
Quality Assurance Manager will work to resolve the problem.  Resolution of the 
problem, the rationale for its correction, and when appropriate, the effect on reported 
data, must be documented and presented in the laboratory report and final project report. 

 AASI retains samples and sample derivatives in a secure area based on the requirements 
of the project.   

 Note the chain-of-custody for reagents and sample containers prepared by AASI for 
AASI use is typically not documented unless specifically required by the assignment. 
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6.0 QUALITY CONTROL REQUIREMENTS 

 
6.1 Glassware Preparation 
  

All sample train glassware and sample recovery jars will be cleaned by soaking in hot soapy 
water followed by three rinses with deionized water, and one rinse with acetone to dry the 
glassware.   Glassware will subsequently be cleaned and prepared following the procedures of 
the respective sampling method.   Glassware will then be sealed with caps, aluminum foil, or 
another suitable method.  The table below details additional glassware cleaning where 
applicable: 

 

Parameters 
Reference 
Methods 

Soak Rinse 

Particulate Matter, 
Condensable Particulate 

Matter, and Metals 
USEPA 5, 29, 202 

All glassware will 
be soaked for a 
minimum of 4 
hours in 10% 

HNO3 

All glassware between PM 
and CPM filter will be 

rinsed 3 times each with 
acetone and hexane.  All 

recovery glassware will be 
rinsed 3 times with 0.1 N 

HNO3, acetone, and hexane. 

Dioxins/Furans (D/F) USEPA Method 23 N/A 

All glassware will be rinsed 
3 times each with acetone, 
methylene chloride, and 

toluene 
Polychlorinated Biphenyls 

 (PCB’s), 

USEPA SW846-0010 N/A 

All glassware will be rinsed 
3 times each with acetone, 
methylene chloride, and 

toluene 

Polycyclic Aromatic 
Hydrocarbons  (PAH’s), 
Semi-Volatile Organic 
Compounds (SVOC) 

Aldehydes NCASI 105.01 N/A 

The impingers will be rinsed 
3 times with isopropanol 
followed by three rinses 
with methylene chloride 

Volatile Organic 
Compounds (VOC) 

USEPA SW846-0010 N/A 

All glassware will be rinsed 
with ultrapure grade 

methanol and baked at 
100°C for at least one hour 

to dry. 
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6.2 Calibration of Equipment 
 
All equipment will be prepared and calibrated in accordance with USEPA stack testing methods.  
Equipment used will have sensitivity as listed in the USEPA methods and described below.  
Brief descriptions of the calibration procedures are below.  A table of calibration criteria is 
shown below. The accuracy of equipment is determined through calibration against reference 
standards and is equal to the acceptable calibration limits listed below. 
  

6.2.1 Barometric Pressure 
 
Barometric pressure devices are calibrated annually against a NIST certified barometric pressure 
device.  Barometric pressure devices will be capable of reading atmospheric within 0.01” Hg. 
  

6.2.2 Temperature Sensors  
 
Type K thermocouples will be checked at a single point according to USEPA alternative method 
11.  After each test run series thermocouples will be checked against a reference thermometer.  
The temperatures will agree within ±2°F.  Temperature devices will be capable of reading 
temperature at 0.1° for temperatures of 0-100°, and at 1° for temperatures greater than 100°. 
 

6.2.3 Pitot Tubes 
 
AASI uses type-S pitot tubes which are constructed according to USEPA Method 2 
specifications. Pitot tubes are checked against the method design criteria and assigned a 
coefficient of 0.84.  Pitot tubes that do not satisfy the method 2 criteria will not be used.  Pitots 
are inspected before, during, and after each use. 
 

6.2.4 Differential Pressure Gauges 
 
AASI uses inclined manometers and/or magnehelic gauges to measure differential pressure.  
Inclined manometers are a primary standard and are not calibrated.  Magnehelic gauges are 
calibrated against a primary standard.  Pressure devices will be capable of reading pressure at 
0.1” H2O for measurements ranging from 0-10” H2O, 0.01” H2O for measurements ranging from 
0-1” H2O, and 0.005” H2O for measurements ranging from 0-0.25” H2O. 
  

6.2.5 Dry Gas Meter 
 
Dry gas meters are calibrated periodically and after each test series.  Dry gas meters are 
calibrated using an orifice or against a secondary volumetric flow reference device. Dry gas 
meters will be capable of reading volume measurments at 0.001 cubic feet. 
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Table 6.2 Calibration of Equipment  
 

Apparatus QC Check Frequency Criteria 
Corrective 

Action 

Barometers 

Calibrated 
against a NIST 

traceable or 
mercury 

barometer  

Annually 
±10mm Hg of 

standard 
Adjust and 

recheck. 

Temperature 
Sensors 

 

Check accuracy 
against an 

ASTM reference 
thermometer 

Before and 
after each 
test series 

±2°F of 
standard 

Discard test series, 
adjust device and 

recheck. 

Check the 
continuity of the 

thermocouple 

Before and 
after each 
test series 

Responds to 
temperature 

increase 

Discard test series, 
adjust device and 

recheck. 

Magnehelic 
Pressure 
Gauges 

Checked at a 
minimum of 
three points  

against a 
primary 
standard 

Before and 
after each 
test series 

±5% difference 
from the 
primary 

Discard test series, 
adjust device and 

recheck.  

Pitot Tubes 

Inspect pitot for 
chips, scars, 

bends, and other 
deformities.  

Leak check each 
pitot line 

Before and 
after each 
test series 

Described in 
USEPA Method 

2 

If possible 
determine a new 
pitot coefficient. 

Otherwise discard 
test series, repair 
and replace pitot  

Dry Gas 
Meter 

 

Calibrate against 
a set of 5 

calibration 
orifices. 

Before initial 
use in the 

field, and at 
least 

annually 

All calibration 
factors must not 
differ by more 
than ±2 percent 

from the 
average 

Adjust meter and 
recalibrate. 

Calculate an 
average value of 
the calibration 
factor based on 

three 
calibrations at a 

single orifice 
setting. 

After each 
test series 

Must not vary 
by more than 
5% from the 
calibration 

factor 

Adjust meter and 
recalibrate. 

 
 
 

MultiMac JV: NSGB ACI Report Page 902 of 1560 Draft 1: 113016



  

6.3 On-Site Sampling 
 

6.3.1 Measurement Sites 
 

This testing site does not meet Method 1 criteria.   This deviation is noted in Sections 3.0 and 
4.0.   The measurement locations will be measured on site to verify actual conditions and the 
sampling points may be adjusted according to actual measurements. 
 

6.3.2 Barometric Pressure 
 

Barometric pressure will be recorded at least once during each test run.  Any required elevation 
adjustments will be made. 
 

6.3.3 Velocity Measurements 
 

All velocity measurement equipment will be assembled, leveled, zeroed, and leak-checked prior 
to use and at the end of each test run.  The static pressure will be determined at a single point 
near the center of the measurement area.   
  

Apparatus QC Check Frequency Criteria 
Corrective 

Action 

Manometer Leveled and zeroed  
Before and 

after each test 
run 

Manometer must 
read zero. 

Check level and 
adjust zero as 

required.   

Pitot 

Inspect pitot for 
chips, scars, bends, 

and other 
deformities.  Leak 
check each pitot 

line 

Before and 
after each test 

run 

Pitot lines must 
indicated no leak 

over 15 seconds at a 
pressure of 3-7” 

H2O 

Replace pitot, 
check lines, and/or 

retest.   
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6.3.4 Moisture Measurements 
 

Moisture measurements will be made from the USEPA 5/29/202 sampling train.  The exit of the 
last impinger must maintain 68°F.  Silica gel will be weighed pre and post run with an electronic 
balance of at least 0.1 gram sensitivity. 
 

Apparatus QC Check Frequency Criteria 
Corrective 

Action 

Impinger Train 
Monitor Exit 
Temperature 

Every 10 
minutes 
during 

sampling. 

Exit temperature 
will be less than 

68°F 

Add more ice to 
the impinger 

container 

Electronic 
Balance 

Reference Weight 
Before each 

measurement 
Reading within 0.1 
grams of standard 

Check level, 
recalibrate, and 

reweigh standard. 
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6.3.5 Instrumental Gas Methods 
 

All instruments will be initially calibrated with a minimum of a zero, mid, and high level 
calibration gas.  Calibrations will occur before and after each run, and during a run if any 
changes are made to the sampling system. 
 

Process or 
Element 

QC Check Frequency Criteria Corrective Action 

Sample 
Extraction 

Probe and 
wetted part 

material 

Initially and 
whenever a 
component 

change occurs 

Stainless Steel, 
Teflon, or other 
inert material 

Replace 

Sample 
Extraction 

Sample line 
temperature 

Initially and at 
least once an 

hour 

Above dew point 
prior to drying or at 

all times for wet 
basis analyzers 

Replace sample 
line if it cannot 

maintain 
temperature 

NOx, SO2, CO2, 
O2, and CO 
Analyzers 

Analyzer 
Calibration 

Before the first 
run and after a 
failed bias or 

drift test 

±2% of Calibration 
Span 

Recalibrate 

NOx, SO2, CO2, 
O2, and CO 
Analyzers 

System Bias 
Check 

Before and 
after each run 

±5% of Calibration 
Span 

Discard test run 
and recalibrate 

analyzer(s) 
NOx, SO2, CO2, 

O2, and CO 
Analyzers 

System Drift 
After each test 

run 
≤3% of Calibration 

Span 

Discard test run 
and recalibrate 

analyzer(s) 

VOC Analyzers 
Calibration 
Error Test 

Before the first 
test run 

±5% of Calibration 
Gas Value 

Recalibrate 
analyzer(s) 

VOC Analyzer 
System Bias 

Check 
Before and 

after each run 
±3% of Calibration 

Span 

Discard test run 
and recalibrate 

analyzer(s) 

TRS Analyzer 
Calibration 
Error Test 

Before the first 
test run 

±5% of Calibration 
Span 

Recalibrate 

TRS Analyzer 
System 

Performance 
Check 

Before and 
after each run 

±20% of 
Calibration Gas 

Value 

Discard test run, 
inspect system and 

recalibrate 
analyzer(s) 

TRS Analyzer 
Calibration 

Drift 

After a run or 
series of runs, 

at no more than 
24 hour 
intervals 

≤3% of Calibration 
Span 

Perform a new 
calibration error 

test.  Results for the 
intervening runs 

are still valid. 
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6.3.6 Filterable and Condensable Particulate and Metals (PM, CPM) 
 
The USEPA 5/29/202 sampling train will be leak checked, and temperatures will be monitored 
and regulated at several points in the train. 
 

Apparatus QC Check Frequency Criteria Corrective Action 

Sample 
Extraction 

Probe and 
wetted part 

material 

Initially and 
whenever a 
component 

change occurs 

Glass or Teflon Replace 

Probe Heater 
Monitor 

Temperature 

Every 10 
minutes during 

sampling. 

Maintain 
Temperature at 

248±25°F 
Adjust heater setting  

Particulate 
Filter 

Monitor 
Temperature 

Every 10 
minutes during 

sampling. 

Maintain 
Temperature at 

248±25°F 
Adjust heater setting  

Condensable 
Particulate 

Filter 

Monitor 
Temperature 

Every 10 
minutes during 

sampling. 

Maintain 
Temperature at 

75±10°F 

Add ice, insulation, or 
adjust circulatory 

water bath 
temperature as 

required 

Isokinetic 
Sampling 

Train 
Leak Check 

After each test 
run 

Leak Rate of less 
than 0.02 CFM 

Adjust sample volume 
or retest 
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6.3.7 Dioxin and Furans, PCB, PAH, SVOC’s  
 
The USEPA 23/SW846-0010 sampling train will be leak checked, and temperatures will be 
monitored and regulated at several points in the train. 
 

Apparatus QC Check Frequency Criteria Corrective Action 

Probe Heater 
Monitor 

Temperature 

Every 10 
minutes 
during 

sampling. 

Maintain 
Temperature at 

248±25°F 
Adjust heater setting   

Particulate 
Filter 

Monitor 
Temperature 

Every 10 
minutes 
during 

sampling. 

Maintain 
Temperature at 

248±25°F 
Adjust heater setting   

XAD Trap  
Monitor 

Temperature 

Every 10 
minutes 
during 

sampling. 

Maintain 
Temperature at 
less than 68°F 

Add ice, insulation, or 
adjust circulatory water 

bath temperature as 
required 

Isokinetic 
Sampling 

Train 
Leak Check 

After each 
test run 

Leak Rate of less 
than 0.02 CFM 

Adjust sample volume or 
retest 

 
 

6.3.8 Hydrogen Chloride 
 
The USEPA Method 26 sampling train will be leak checked, and temperatures will be monitored 
and regulated at several points in the train. 
 

Apparatus QC Check Frequency Criteria 
Corrective 

Action 

Probe Heater 
Monitor 

Temperature 
Every 5 minutes 
during sampling. 

Maintain Temperature 
at 248±25°F 

Adjust heater 
setting   

Particulate 
Filter 

Monitor 
Temperature 

Every 5 minutes 
during sampling. 

Maintain Temperature 
at 248±25°F 

Adjust heater 
setting   

Sampling Train Leak Check 
After each test 

run 

Leak Rate of less than 
2% of the average 

sampling rate 

Adjust sample 
volume or retest 
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6.3.9 Hydrogen Cyanide 
 
The USEPA OTM 29 sampling train will be leak checked, and temperatures will be monitored 
and regulated at several points in the train.  USEPA OTM 29 also specifies that the pH of the 
final impinger must remain greater than 12.   
 

Apparatus QC Check Frequency Criteria 
Corrective 

Action 

Probe Heater 
Monitor 

Temperature 

Every 5 minutes 
during 

sampling. 

Maintain 
Temperature at 

248±25°F 

Adjust heater 
setting   

Particulate 
Filter 

Monitor 
Temperature 

Every 5 minutes 
during 

sampling. 

Maintain 
Temperature at 

248±25°F 

Adjust heater 
setting   

Isokinetic 
Sampling Train 

Leak Check 
After each test 

run 
Leak Rate of less 
than 0.02 CFM 

Adjust sample 
volume or retest 

Impinger Train Check pH 
After each test 

run 

Post Test pH greater 
than 12 in the 3rd 

impinger 

Void run and 
retest.  Add 

additional caustic 
solution and/or an 
additional caustic 
solution impinger.

 
 

6.3.10 Mercury 
 
The USEPA 30B sampling train will be leak checked, and temperatures will be monitored and 
regulated at several points in the train. 
 

Apparatus QC Check Frequency Criteria Corrective Action 

Sampling Train Leak Check 
After each test 

run 

Leak Rate of less 
than 4% of average 

sampling rate 

Adjust sample 
volume or retest 
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6.3.11 Aldehydes 
 
The NCASI 105.01 sampling train will be leak checked, and temperatures will be monitored and 
regulated at several points in the train. 
 

Apparatus QC Check Frequency Criteria Corrective Action 

Probe Heater 
Monitor 

Temperature 

Every 5 minutes 
during 

sampling. 

Maintain 
Temperature at 

248±25°F 

Adjust heater 
setting 

Particulate 
Filter 

Monitor 
Temperature 

Every 5 minutes 
during 

sampling. 

Maintain 
Temperature at 

248±25°F 

Adjust heater 
setting 

Sampling 
Train 

Leak Check 
After each test 

run 

Leak Rate of less 
than 2% of the 

average sampling 
rate 

Adjust sample 
volume or retest 

 
 

6.3.12  Particle Size Distribution 
 

The CARB 501 sampling train will be leak checked, and operated at a constant sampling rate.   
 

Apparatus QC Check Frequency Criteria Corrective Action 

Sampling 
Train 

Leak Check 
After each test 

run 
Leak Rate of less 
than 0.02 CFM 

Adjust sample 
volume or retest 
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6.3.13  Volatile Organic Compounds 
 

SW846-0031 sampling train will be leak checked, and temperatures will be monitored and 
regulated at several points in the train..   
 

Apparatus QC Check Frequency Criteria Corrective Action 

Probe Heater 
Monitor 

Temperature 
Every 5 minutes 
during sampling. 

Maintain 
Temperature at 

248±25°F 
Adjust heater setting  

Tenax Trap  
Monitor 

Temperature 
Every 5 minutes 
during sampling. 

Maintain Exit 
Temperature of the 
first condenser at  

less than 68°F 

Add ice, insulation, 
or adjust circulatory 

water bath 
temperature as 

required 

Sampling 
Train 

Leak Check 
After each test 

run 

Leak Rate of less 
than 2% of the 

average sampling 
rate 

Adjust sample 
volume or retest 
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 6.4  Sample Recovery and Handling 
 

6.4.1  Sample Recovery 
 
Sample recovery will be performed on site in a clean area.  Samples are labelled as they are 
recovered. Sample recovery jars will be made of the following material(s): 
 

Parameters Containers  Size 

Particulate Matter Polyethylene sample bottles 250 milliliter 

Condensable Particulate 
Matter 

Inorganic Fraction - Polyethylene 
bottles with Teflon lids              

500 milliliter 

Organic Fraction - Glass Amber 
bottles with Teflon lids 

500 milliliter 

Metals Polyethylene bottles with Teflon lids 500 milliliter 

Particle Size Distribution Polyethylene sample bottles 500 milliliter 

Dioxins/Furans (D/F) Glass Amber bottles with Teflon lids 250 milliliter 

Polychlorinated Biphenyls 
 (PCB’s), 

Aqueous Fraction - Polyethylene 
bottles with Teflon lids 

500 milliliter 

Polycyclic Aromatic 
Hydrocarbons  (PAH’s), Solvent Fraction - Glass Amber 

bottles with Teflon lids 
250 milliliter 

Semi-Volatile Organic 
Compounds (SVOC) 

Hydrogen Chloride (HCl) Polyethylene bottles with Teflon lids 500 milliliter 

Hydrogen Cyanide (HCN) Polyethylene bottles with Teflon lids 500 milliliter 

Aldehydes Glass VOA vials with Teflon lids 40 milliliter 

Volatile Organic Compounds 
(VOC) 

Glass VOA vials with Teflon lids 40 milliliter 
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6.4.2 Sample Preservation 
 
Samples will be stored in controlled environments until they are shipped to the laboratory.  
Samples will be transported to the lab at set intervals during the project to adhere with specified 
hold times.  The storage conditions and sample hold times are noted below. 
 

Parameters Hold Times Storage Conditions 

Particulate Matter 
Samples will be analyzed 

within 60 days 

Samples will be stored at ambient 
temperatures in a controlled 

environment 

Condensable Particulate 
Matter 

Samples will be analyzed 
within 28 days 

Samples will be stored at 
temperatures of less than 85°F in 

a controlled environment 

Metals 
Samples will be analyzed 

within 6 months 

Samples will be stored at ambient 
temperatures in a controlled 

environment 

Particle Size Distribution 
Samples will be analyzed 

within 60 days 

Samples will be stored at ambient 
temperatures in a controlled 

environment 

Dioxins/Furans (D/F) 
Samples will be extracted 

within 28 days. Sample will 
be analyzed within 40 days 

Samples will be preserved on ice 
at approximately 4°C in a 
controlled environment 

Polychlorinated Biphenyls 
 (PCB’s), 

Samples will be extracted 
within 14 days. Sample will 
be analyzed within 40 days. 

Samples will be preserved on ice 
at approximately 4°C in a 
controlled environment 

Polycyclic Aromatic 
Hydrocarbons  (PAH’s), 

Semi-Volatile Organic 
Compounds (SVOC) 

Hydrogen Chloride (HCl) 
Samples will be analyzed 

within 28 days 

Samples will be stored at ambient 
temperatures in a controlled 

environment 

Hydrogen Cyanide (HCN) 
Samples will be analyzed 

within 30 days 
Samples will be preserved on ice 

in a controlled environment.  

Aldehydes 
Samples will be analyzed 

within 21 days 

Samples will be preserved on ice 
at approximately 4°C in a 
controlled environment 

Volatile Organic Compounds 
(VOC) 

Samples will be analyzed 
within 14 days 

Trap samples will be preserved 
on ice at approximately 10°C in a 

controlled environment. 
Condensate samples will be 

preserved with sodium thiosulfate 
and on ice at approximately 4°C  
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6.5   Documentation 
 
Data sheets and other pertinent data will be collected and recorded.  Data sheets should clearly 
identify the process tested, the date, time, location, and the sampling personnel involved.  Other 
information should be recorded as required to document that the testing conformed to the 
prescribed testing procedures. 
 
Records should be in indelible ink.  Record should never be erased or overwritten.  Mistakes 
should be lined out in a manner that maintains the legibility of the original entry.  Corrections 
should be initialed and dated. 
 

6.6  QA/QC Samples 
 
Field blanks, reagent blanks, trip blanks, duplicate samples, spiked samples, and any other 
QA/QC sample as dictated by the sampling methods will be recovered and analyzed.  A “test” 
means a series of sample runs.  Specifically, for each parameter in this program, a test 
encompasses the 10 sample runs that will be performed for this project.  A summary of the 
expected QA/QC samples that will be recovered is below. 
 

Parameters 
Reagent 
Blanks 

Field Blanks 
Spiked 

Samples 
Duplicate 
Samples 

Particulate Matter 
An acetone 

blank will be 
recovered 

N/A N/A N/A 

Condensable Particulate 
Matter 

N/A 
One complete 

field train blank 
per test 

N/A N/A 

Metals N/A 
One complete 

field train blank 
per test 

N/A N/A 

Particle Size 
Distribution 

An acetone 
blank will be 

recovered 
N/A N/A N/A 

Dioxins/Furans (D/F) 

One XAD 
trap blank per 

sample 
shipment 

One complete 
field train blank 

per test 

XAD traps will 
be spiked with 

surrogate 
compounds  

N/A 

MultiMac JV: NSGB ACI Report Page 913 of 1560 Draft 1: 113016



  

 
Table Continued 

 

Polychlorinated 
Biphenyls  (PCB’s), 

One XAD 
trap blank 
per sample 
shipment 

One complete 
field train blank 

per test 

XAD traps will 
be spiked with 

surrogate 
compounds  

N/A 
Polycyclic Aromatic 

Hydrocarbons  (PAH’s), 

Semi-Volatile Organic 
Compounds (SVOC) 

Hydrogen Chloride 
(HCl) 

One 0.1 N 
H2SO4 blank, 
diluted with 

DI water 

N/A N/A N/A 

Hydrogen Cyanide 
(HCN) 

One 6.0 N 
NaOH blank 

will be 
recovered 

per test 

One complete 
field train blank 

per test 

A single 
impinger will 
be spiked and 

recovered 

N/A 

Aldehydes N/A 
One complete 

field train blank 
per test 

One train spike 
per facility. One 
field spike per 
condition.  One 
run spike per 

condition.  

Two duplicate 
samples will be 

recovered 
during the test   

(one each 
during day and 

night condition )

Mercury (Hg) N/A N/A 

At a minimum, 
one run spike 

will be per 
condition. 

Duplicate 
samples for 
every run 

Volatile Organic 
Compounds (VOC) 

One DI water 
blank will be 
recovered for 

each 
shipment to 

the lab 

One set of field 
blanks will be 
recovered for 

every run. 

N/A N/A 
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7.0   SAFETY 
 
The AASI Team Leader/Project Manager and MultiMAC JV will be responsible for the safety of 
all AASI personnel.  It is the responsibility of NAVFAC SE to inform and train AASI personnel 
in their specific safety requirements for their facility including, but not limited to, site-specific 
safety procedures and guidelines, evacuation procedures, and emergency personnel locations. All 
emergency contacts should be provided to the project manager or team leader upon arrival. In 
addition, NAVFAC SE will notify AASI of any areas that have been identified as potential 
hazards, including confined spaces, which are relevant to or in the vicinity of AASI’s operations.  
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Note: Test methods were printed from following websites:  
-  https://www.epa.gov/hw-sw846  
- www.ncasi.org  
- https://www3.epa.gov/ttn/emc/methods  
- http://www.arb.ca.gov/testmeth/vol1/meth_501.pdf.  

It is assumed that the information provided by these sites are accurate.  

Test methods listed may not be strictly followed and are listed here for reference only. Please see 
the sample plan for method/sampling deviations.  

- USEPA Method 1 
- USEPA Method 1A 
- USEPA Method 2 
- USEPA Method 3A 
- USEPA Method 5 
- USEPA Method 5D 
- USEPA Method 5G  
- USEPA Method 6C 
- USEPA Method 7E 
- USEPA Method 10 
- USEPA Method 16C 
- USEPA Method 23 
- USEPA Method 25A 
- USEPA Method 26 
- USEPA Method 30B 
- USEPA Method 202 
- USEPA SW846-0010 
- USEPA SW846-0031 
- USEPA OTM 29 
- NCASI 105.01 
- CARB Method 501 
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