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1.0 OCTOBER 8, 2018 – MOBILE LABORATORY MODIFICATIONS AND 
TESTING 

1.1 Summary 

On October 8, 2018, the Mobile Laboratory (ML) performed testing on the sorbent sampling 
system.  An LpDNPH S10 tube, Thermosorb®1/N, and two Carbotrap®2-300s were tested on 
lines S1-S4.  The selective reagent ionization (SRI) automation on the Proton Transfer Reaction 
– Time of Flight (PTR-TOF) was also tested to make sure the process worked without issue.  
This required configuration of an automated file naming and a tuning transition period between 
the mode switching to reduce the risk of pressure spikes.  While the modes were switching, the 
PTR-TOF sampled zero-air and the volatile organic compound (VOC) mixture to help the 
Subject Matter Expert (SME) and data analyst assess the instrument performance. 

 
1 Thermosorb is a registered trademark of Ellutia Limited Company, Cambridgeshire, United Kingdom. 
2 Carbotrap is a registered trademark of Sigma-Aldrich Co., LLC, St. Louis, Missouri. 
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2.0 OCTOBER 9, 2018 - MAINTENANCE 

2.1 Summary 

On October 8, 2018, the ML performed additional testing of the SRI switching and configured 
the automation sequence that will be used for the background study.  During this time, work was 
performed to protect the generator from weather and mischief.  The edges of the enclosure were 
waterproofed with silicon.  Taillights for the enclosure were added as well as the license plate.  
The lock and rubber latch mounts were fitted and the wiring for the taillights were run 
completing the generator enclosure.  Along with the enclosure, an air conditioning (A/C) fan 
shield was designed to prevent direct wind driving the A/C fan backwards.  Once the design and 
dimensions were finalized, Apollo Heating and Air Conditioning fabricated the A/C fan shield. 
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3.0 OCTOBER 10, 2018 – AREA MONITORING 

3.1 Quality Assessment 

Data from October 10, 2018, were assessed using Procedure 17124-DOE-HS-102, “Mobile 
Laboratory Data Processing-Analysis.”  A Data Exchange Checklist was completed.  The data 
were accepted by TerraGraphics with the following comments.  Report No. 66409-RPT-004, 
Mobile Laboratory Operational Procedure, was adequately documented and all checks passed 
the acceptance limits. 

3.2 Summary 

All times reported in this document are recorded in Pacific Standard Time (PST). 

On October 10, 2018, the ML performed area monitoring on the Hanford Site. 

The ML arrived on site and checked in with the Central Shift Office (CSO) at 09:18.  A quality 
assurance/quality control (QA/QC) zero-air/sensitivity check was performed on the LI-COR®3 
CO2 monitor and the Proton Transfer Reaction – Mass Spectrometer (PTR-MS) prior to arrival at 
08:05.  At 09:35, the ML parked downwind of the septic tanks for about 20 minutes.  At 09:58, 
the ML was parked upwind of the septic tanks and began side port sampling.  At 10:50, the ML 
relocated southeast of MO-266 and began side port sampling shortly after.  At 13:05, the ML 
switched back to sampling from the mast. 

At 13:26, ML staff left the Hanford Site.  The QA/QC zero-air/sensitivity check on the Picarro 
Ammonia Analyzer was initiated at 13:30 during transport back to the TerraGraphics warehouse 
in Pasco, WA.   

Table 3-1.  Mobile Laboratory Sampling Mode Throughout the Monitoring Period. 

Time Location Sampling Mode 

09:35 - 09:58 A Farms (downwind of septic tanks) Mobile Area Sampling 

09:58 - 10:41 A Farms (upwind of septic tanks) Side Port Sampling 

10:41 - 10:50 A Farms (NE of MO-266 Bldg.) Mobile Area Sampling 

10:54 - 13:05 A Farms (NE of MO-266 Bldg.) Side Port Sampling 

 

 
3 LI-COR is a registered trademark of LI-COR, Inc., Lincoln, Nebraska. 
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Figure 3-1.  Location of the Mobile Laboratory for the Duration of the Monitoring Period. 
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Figure 3-2.  Weather Data for the Duration of Monitoring Period. 
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3.3 Samples Collected 

Continuous air monitoring was performed using the following instrumentation: 

 PTR-TOF 6000 X2, 

 LI-COR CO2 Monitor, 

 Picarro Ammonia Monitor, and 

 Weather Station. 

Confirmatory air samples were not collected during this period.  

3.4 Area Monitoring 

Table 3-2.  COPC Statistical Information for the Monitoring Period 
of October 10, 2018.  (2 Sheets) 

COPC # COPC Name OEL (ppb) 
Ave. 
(ppb) 

St. Dev. 
(ppb) 

Rel St. 
Dev. (%) 

Max. 
(ppb) 

Median 
(ppb) 

1 Ammonia 25000 14.721 9.396 63.829 115.844 13.443 

2 formaldehyde 300 1.455 0.138 9.452 3.361 1.449 

3 Methanol 200000 6.480 0.719 11.091 44.941 6.448 

4 acetonitrile 20000 0.182 0.024 12.923 0.290 0.182 

5 acetaldehyde 25000 3.599 0.867 24.092 10.327 3.456 

6 ethylamine 5000 0.027 0.011 38.904 0.084 0.027 

7 1,3-butadiene 1000 0.531 0.275 51.844 2.859 0.489 

8 propanenitrile 6000 0.091 0.033 36.179 0.348 0.087 

9 2-propenal 100 0.220 0.067 30.255 0.764 0.209 

10 1-butanol + butenes 20000 0.539 0.294 54.612 3.097 0.503 

11 methyl isocyanate 20 0.077 0.022 28.066 0.184 0.075 

12 methyl nitrite 100 0.128 0.032 24.882 0.427 0.124 

13 furan 1 0.060 0.022 36.833 0.245 0.056 

14 butanenitrile 8000 0.052 0.031 59.432 0.323 0.047 

15 but-3-en-2-one + 2,3-
dihydrofuran + 2,5-dihydrofuran 200, 1, 1 0.072 0.019 25.875 N/A* N/A* 

16 butanal 25000 0.236 0.053 22.331 0.570 0.239 

17 NDMA** 0.3 0.030 0.028 91.402 0.184 0.026 

18 benzene 500 0.190 0.076 40.247 0.786 0.173 

19 2,4-pentadienenitrile + pyridine 300, 1000 0.045 0.017 37.690 0.201 0.043 

20 2-methylene butanenitrile 30 0.034 0.018 54.566 0.198 0.030 

21 2-methylfuran 1 0.068 0.027 39.947 0.282 0.063 

22 pentanenitrile 6000 0.030 0.018 59.025 0.176 0.027 

23 3-methyl-3-buten-2-one + 2-
methyl-2-butenal 20, 30 0.073 0.027 36.758 0.243 0.070 
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Table 3-2.  COPC Statistical Information for the Monitoring Period 
of October 10, 2018.  (2 Sheets) 

COPC # COPC Name OEL (ppb) 
Ave. 
(ppb) 

St. Dev. 
(ppb) 

Rel St. 
Dev. (%) 

Max. 
(ppb) 

Median 
(ppb) 

24 NEMA** 0.3 0.018 0.021 119.032 0.164 0.011 

25 2,5-dimethylfuran 1 0.060 0.029 48.780 0.302 0.056 

26 hexanenitrile 6000 0.018 0.012 68.481 0.140 0.015 

27 2-hexanone (MBK) 5000 0.055 0.026 47.321 0.183 0.054 

28 NDEA** 0.1 0.011 0.014 126.425 0.104 0.005 

29 butyl nitrite + 2-nitro-2-
methylpropane 100, 30 0.064 0.015 23.069 0.155 0.063 

30 2,4-dimethylpyridine 500 0.039 0.018 45.459 0.174 0.036 

31 2-propylfuran + 2-ethyl-5-
methylfuran 1 0.082 0.027 33.034 0.287 0.080 

32 heptanenitrile 6000 0.076 0.025 32.448 0.300 0.072 

33 4-methyl-2-hexanone 500 0.098 0.030 30.376 0.302 0.093 

34 NMOR** 0.6 0.018 0.023 128.550 0.193 0.009 

35 butyl nitrate 2500 0.036 0.014 37.797 0.094 0.035 

36 

2-ethyl-2-hexenal + 4-(1-
methylpropyl)-2,3-dihydrofuran; 

3-(1,1-dimethylethyl)-2,3-
dihydrofuran 

100, 1, 1 0.108 0.042 39.082 0.438 0.104 

37 6-methyl-2-heptanone 8000 0.102 0.034 33.366 0.276 0.103 

38 2-pentylfuran 1 0.084 0.031 36.563 0.360 0.079 

39 Biphenyl 200 0.077 0.033 42.940 0.345 0.073 

40 2-heptylfuran 1 0.249 0.034 13.583 0.455 0.244 

41 1,4-butanediol dinitrate 50 0.070 0.015 21.950 0.130 0.069 

42 2-octylfuran 1 0.002 0.008 432.454 0.104 0.000 

43 1,2,3-propanetriol 1,3-dinitrate 50 0.002 0.009 480.278 0.106 0.000 

44 PCB 1000 0.079 0.014 17.158 0.129 0.079 

45 6-(2-furanyl)-6-methyl-2-
heptanone 1 0.047 0.012 24.993 0.102 0.046 

46 furfural acetophenone 1 0.248 0.060 24.146 0.708 0.234 

* The maximum peak value for but-3-en-2-one + 2,3 dihydrofuran + 2,5 dihydrofuran was 0.198 ppb and the 
median value was 0.069 ppb.  The PTR-MS results for but-3-en-2-one + 2,3 dihydrofuran + 2,5 dihydrofuran are not 
compared to OEL concentrations because: 1) the result is suspect due to a known biogenic interferant (methacrolein) 
that is expected to be in concentrations that occasionally exceed the dihydrofuran OEL, and 2) this combination of 
COPCs have OEL concentrations that differ by a factor of 200, which provide widely variant bases for these 
numbers. 
**Nitrosamine results are suspect due to isobaric interferants causing positive bias that have been 
encountered during previous background studies the Spring 2018 background study (53005-81-RPT-007, PTR-MS 
Mobile Laboratory Vapor Monitoring Background Study, (3/18/2018 – 4/20/2018)), and Fiscal Year 2017 Mobile 
Laboratory Vapor Monitoring at the Hanford Site: Monitoring During Waste Disturbing Activities and Background 
Study, RJ Lee Group, Inc., 2017.   
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The following figures display a selection of chemical of potential concern (COPC) signals, 
overlaid with the same signal smoothed using a one-minute moving average, and CO2, for the 
monitoring period of October 10, 2018. 

 

Figure 3-3.  Ammonia. 

 

Figure 3-4.  Formaldehyde. 
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Figure 3-5.  Methanol. 

 

Figure 3-6.  Acetonitrile. 
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Figure 3-7.  Acetaldehyde. 

 

Figure 3-8.  Ethylamine. 
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Figure 3-9.  1,3-butadiene. 

 

Figure 3-10.  Propanenitrile. 
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Figure 3-11.  2-propenal. 

 

Figure 3-12.  1-butanol; Butenes. 
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Figure 3-13.  Methyl Isocyanate. 

 

Figure 3-14.  Methyl Nitrite. 
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Figure 3-15.  Furan. 

 

Figure 3-16.  Butanenitrile. 
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Figure 3-17.  But-3-en-2-one; 2,3-dihydrofuran; 2,5-dihydrofuran. 

 

Figure 3-18.  Butanal. 
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Figure 3-19.  N-nitrosodimethylamine (NDMA). 

 

Figure 3-20.  Benzene. 
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Figure 3-21.  2,4-pentadienenitrile; Pyridine. 

 

Figure 3-22.  2-methylene Butanenitrile. 
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Figure 3-23.  2-methylfuran. 

 

Figure 3-24.  Pentanenitrile. 
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Figure 3-25.  3-methyl-3-buten-2-one; 2-methyl-2-butenal. 

 

Figure 3-26.  N-nitrosomethylethylamine (NEMA). 
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Figure 3-27.  2,5-dimethylfuran. 

 

Figure 3-28.  Hexanenitrile. 
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Figure 3-29.  2-hexanone (MBK). 

 

Figure 3-30.  N-nitrosodiethylamine (NDEA). 
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Figure 3-31.  Butyl nitrite; 2-nitro-2-methylpropane. 

 

Figure 3-32.  2,4-dimethylpyridine. 
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Figure 3-33.  2-propylfuran; 2-ethyl-5-methylfuran. 

 

Figure 3-34.  Heptanenitrile. 
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Figure 3-35.  4-methyl-2-hexanone. 

 

Figure 3-36.  N-nitrosomorpholine (NMOR). 
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Figure 3-37.  Butyl Nitrate. 

 

Figure 3-38.  2-ethyl-2-hexenal; 4-(1-methylpropyl)-2,3-dihydrofuran; 
3-(1,1-dimethylethyl)-2,3-dihydrofuran. 
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Figure 3-39.  6-methyl-2-heptanone. 

 

Figure 3-40.  2-pentylfuran.  
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Figure 3-41.  Biphenyl. 

 

Figure 3-42.  2-heptylfuran. 
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Figure 3-43.  1,4-butanediol dinitrate. 

 

Figure 3-44.  2-octylfuran. 
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Figure 3-45.  1,2,3-propanetriol 1,3-dinitrate. 

 

Figure 3-46.  PCB. 
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Figure 3-47.  6-(2-furanyl)-6-methyl-2-heptanone. 

 

Figure 3-48.  Furfural Acetophenone. 
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Figure 3-49.  Diesel Combustion Markers. 

 

Figure 3-50.  Gasoline Combustion Markers. 
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Figure 3-51.  Plant and Human Markers. 
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4.0 OCTOBER 11, 2018 – STATIONARY MONITORING 

4.1 Summary 

On October 11, 2018, the Mobile Laboratory (ML) performed stationary monitoring at Site 6 to 
provide further training for ML Operators in preparation for the upcoming Background Study. 

The ML arrived at Site 6 at ~09:15.  A QA/QC zero-air/sensitivity check was performed on the 
LI-COR CO2 monitor, the PTR-MS, and the Picarro Ammonia Analyzer prior to arrival.  At 
10:11, sorbent sampling began for one Carbotrap, one Thermosorb, and one DNPH tube.  From 
10:25 to 12:08, minor issues occurred with sample valves and incorrect flow rates.  At 10:53, 
samples were exposed to ML air while the SME adjusted the sampling configuration.  At 12:09, 
sample flows were corrected. 

At 12:33, the PTR stopped data acquisition and was immediately restarted with a new file.  At 
13:28, sorbent samples were removed from the sampling system.  The ML departed Site 6 at 
13:55 and arrived at the TerraGraphics warehouse in Pasco, WA, at 14:05. 

During this testing, the SRI automated switching was running.  An error occurred multiple times 
at the time of the mode switching that would result in the data acquisition halting.  Attempts 
were made to fix this issue by changing the settings in the automated switching sequence and 
restarting the laptop, but the issue remained.  The SME decided that this error was too big of a 
risk for the background study and made the decision for manual switching between the modes 
during the background study.  Further investigation of this error is required before automated 
SRI mode switching can be implemented. 
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Figure 4-1.  Mobile Laboratory Location for the Duration 
of the Mobile Monitoring Period. 
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5.0 OCTOBER 12, 2018 – MOBILE LABORATORY MODIFICATIONS AND 
TESTING 

5.1 Summary 

On October 12, 2018, the ML performed testing of the manually-initiated SRI mode on the 
PTR-TOF.  The morning was devoted to confirming that H3O+ mode could successfully switch 
to NO+ mode when user initiated.  During the afternoon, a training session was conducted for 
ML Operators with oversight from the QA Manager.  The ML Operational Procedure 
(66409-RPT-004) was performed in its entirety by an ML Operator with assistance from the 
SME.  The QA Representative was also present during training to incorporate final edits and 
capture every step of the ML operation accurately. 

Calibrations using furan and NDMA standards in both H3O+ and NO+ mode were performed.  
This was performed by connecting the cylinders to the mass flow controller normally reserved 
for the VOC standard used for sensitivity checks.  Multi-point calibrations were attempted for 
NDMA in the morning, but the response within the instrument was unexpected for both H3O++ 
and NO+ modes.  This resulted in not being able to get a good NDMA calibration at this time and 
further investigation is required to determine the cause of the unexpected response.  A multipoint 
calibration with furan was successful within both modes.  With the response of furan understood, 
the VOC standard was used to observe the level of selectivity achieved in NO+ mode compared 
to H3O+ mode.  Figure 5-1 shows the response at m/z 69 for both modes. 

 

Figure 5-1.  Responses of Furan, Isoprene, and an Unknown for 
H3O+ Mode (left) and NO+ Mode (right). 

Looking at the H3O+ in Figure 5-1 (left), three distinct peaks can be observed.  Starting from the 
left, it is a peak caused by an unknown species, furan, and isoprene.  The abundance of furan and 
isoprene are both roughly 10 ppbv and their response is relatively similar.  Looking at NO+ in 
Figure 5-1 (right), only two distinct peaks can be observed.  Furan is the large peak and isoprene 
is the small peak.  In NO+ mode, the unknown peak before the furan is gone and the isoprene 
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peak is much smaller relative to the furan peak.  The abundance of furan and isoprene are both 
still approximately 10 ppbv.  This shows that in NO+ mode, the isoprene is almost an order of 
magnitude less sensitive, which means it would take almost ten times more isoprene in NO+ 
compared to H3O+ mode to create an interference for furan. 
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