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EXECUTIVE SUMMARY 

During the monitoring period of, August 31, 2019, through September 10, 2019, the Mobile 
Laboratory was deployed to perform area monitoring around the 200 East Area of the Hanford 
Site during AX-102 to AZ-102 Waste Transfer activities.  The overall objective of this 
deployment was to monitor and report on a wide range of compounds, primarily focused on 
chemicals of potential concern and odor-causing compounds.  Throughout the course of this 
continuous monitoring period, Mobile Laboratory Operators positioned the Mobile Laboratory, 
to the best of their ability, downwind of 241-AX and 241-AZ Farms using APGEMS-TF to 
model areas with the highest probable vapor concentrations.  Buildings, tank farm access points, 
and tank farm work vehicles hindered the Mobile Laboratory’s ability to position itself in the 
most advantageous downwind locations.  No significant responses of chemicals of potential 
concern or odor compounds were observed during this monitoring period with average levels of 
chemicals of potential concern remaining below occupational exposure limits or at typical 
background levels.  The Subject Matter Expert inspected all the odor species and the 
investigation yielded no plumes warranting further investigation.   

There were multiple low magnitude and short duration exceedances of N-Nitrosodimethylamine 
above occupational exposure limit concentrations typically for no longer than 2 to 4 consecutive 
seconds.  The most frequent periods of N-Nitrosodimethylamine spikes between September 5, 
2019, to September 10, 2019, during periods that experienced broad and stable increases above 
typical ambient levels.  Further analysis into the source and extent of these broad plumes and N-
Nitrosodimethylamine spikes suggests they are a product of a well-mixed plume that is a product 
of an ambient airmass change or from a source further upwind.  There was a plume on 
September 10, 2019, lasting 2 minutes that had maximum values of furan, but-3-en-2-one + 2,3-
dihydrofuran + 2,5-dihydrofuran, N-Nitrosodimethylamine, 2-methylfuran, and 2,5-
dimethylfuran that exceeded occupational exposure limit concentrations.  Further analysis of the 
plume composition identified exhaust as the source of the plume with a fingerprint that closely 
resembles diesel vehicle exhaust.  There was also some small activity in ammonia throughout the 
monitoring period.  Four periods that saw increases in ammonia were analyzed, but the broad 
shape and stability of these plumes were more characteristic of an airmass change that resulted in 
a shift in ambient background concentrations or a well-mixed source far upwind. 
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1.0 AUGUST 31, 2019 – SEPTEMBER 10, 2019: AX-102 TO AZ-102 

1.1 Quality Assessment 

Data from August 31, 2019 to September 10, 2019, were assessed using Procedure 17124-DOE-
HS-102, “Mobile Laboratory Data Processing – Analysis.”  A Data Acceptance 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.  See Section 2.0 for any deficiencies that occurred during 
the monitoring period. 

1.2 Summary 

The Mobile Laboratory (ML) performed continuous area monitoring from approximately 06:10 
on August 31, 2019, to 13:39 on September 10, 2019.  Figure 1-1 illustrates locations of the ML 
and Table 1-1 shows the ML’s location and correlating time.  On four occasions, the ML had to 
leave ongoing monitoring activities to fuel the generator up and once to assist in an Abnormal 
Operating Procedure (AOP)-015 investigation.  Table 1-2 shows the times and Tank Farm 
activities received from Shift Office Event Notification (SOEN) alerts.   

 

Figure 1-1.  Mobile Laboratory Location for the Duration of the Monitoring Period. 



Special Communication – AX-102 to AZ-102 
Waste Transfer (August 31, 2019 – September 10, 2019) 53005-81-RPT-077, Revision 0 

 2 
 

Table 1-1.  Mobile Laboratory Location by Time. 

Date Time Marker on Map Location 

08/31/2019 06:10 – 06:45 Location 2 East of AX Farm 

08/31/2019 06:45 – 08:49 Location 1 West of AZ Farm 

08/31/2019 08:58 – 13:04 Location 3 East of A Farm 

08/31/2019 – 09/01/2019 13:09 – 08:12 Location 1 West of AZ Farm 

09/01/2019 08:19 – 08:29 Off Map Conoco Fuel Station 

09/01/2019 08:36 – 13:11 Location 4 North of 241-AZ-702 Exhauster 

09/01/2019 – 09/03/2019 13:14 – 06:30 Location 1 West of AZ Farm 

09/03/2019 – 09/04/2019 06:35 – 06:26 Location 2 East of AX Farm 

09/04/2019 06:26 – 06:49 Off Map Conoco Fuel Station 

09/04/2019 06:49 – 09:49 Location 2 East of AX Farm 

09/04/2019 09:56 – 13:27 Location 1 West of AZ Farm 

09/04/2019 13:27 – 14:03 Off Map AOP-015 Investigation near TX 

09/04/2019 – 09/05/2019 14:03 – 06:24 Location 1 West of AZ Farm 

09/05/2019 06:29 – 13:34 Location 2 East of AX Farm 

09/05/2019 – 09/07/2019 13:35 – 06:26 Location 1 West of AZ Farm 

09/07/2019 06:26 – 06:40 Off Map Conoco Fuel Station 

09/07/2019 06:49 – 08:52 Location 2 East of AX Farm 

09/07/2019 09:01 – 11:43 Location 1 West of AZ Farm 

09/07/2019 – 09/10/2019 11:46 – 06:30 2 East of AX Farm 

09/10/2019 06:30 – 07:01 Off Map Conoco Fuel Station 

09/10/2019 07:01 – 13:39 Location 1 West of AZ Farm 
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Table 1-2.  Shift Office Event Notifications of Waste Transfer Activities.  (2 Sheets) 

Date Time Message 

08/31/2019 08:31 Access to AX, AY, and AZ Farms requires supplied air. 
AX-102 waste transfer zones are “Active.” 

08/31/2019 11:25 Removed 241-AX Farm retrieval slurry pump admin lock. 

08/31/2019 11:49 Water addition to AX-102 was nearly ready to begin. 

09/02/2019 08:03 Removed AX-102 slurry pump admin lock. 

09/02/2019 15:15 Water addition to AX-102 began. 

09/02/2019 20:44 AX-102 recirculation started. 

09/03/2019 01:44 AX-102 slurry pump admin lock installed. 

09/03/2019 21:40 AX-102 slurry pump admin lock removed. 

09/03/2019 23:42 AX-102 water addition began. 

09/04/2019 02:36 AX-102 slurry pump admin lock removed. 

09/04/2019 07:30 Initiated EIR-2019-037, “ETF Valve misalignment during MTT startup.” 

09/04/2019 10:16 Issued CSO-TR-200, “LERF Basin Manual Leak Detection.” 

09/04/2019 22:30 AX-102 slurry pump admin lock installed. 

09/05/2019 01:05 AX-102 slurry pump admin lock removed. 

09/05/2019 04:36 AX-102 slurry pump admin lock installed. 

09/05/2019 11:48 AX-102 slurry pump admin lock removed. 

09/06/2019 23:42 AX-102 slurry pump admin lock applied. 

09/07/2019 02:29 AX-102 to AZ-102 admin locks removed. 

09/07/2019 02:37 Slurry out started. 

09/07/2019 04:35 AX-102 slurry pump admin lock applied. 

09/07/2019 05:10 Water addition to AX-102 was nearly ready to begin. 

09/07/2019 10:14 AX-102 slurry pump admin lock removed. 

09/07/2019 10:21 AX-102 recirculation started. 

09/08/2019 03:05 AX-102 recirculation secured; admin lock applied. 

09/08/2019 09:28 AX-102 slurry pump admin lock removed. 

09/08/2019 09:41 AX-102 recirculation started. 

09/08/2019 17:25 AX-102 recirculation secured; admin lock installed. 

09/08/2019 20:43 AX-102 to AZ-102 admin locks removed. 

09/08/2019 21:51 Slurry out started. 

09/09/2019 00:24 AX-102 to AZ-102 admin lock condition applied. 

09/09/2019 09:28 AX-102 Slurry pump admin lock removed. 

09/09/2019 09:34 AX-102 recirculation started. 

09/09/2019 14:41 Entered and exited ETF-AOP-85B-003 for small leak from EFT RO system valve. 
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Table 1-2.  Shift Office Event Notifications of Waste Transfer Activities.  (2 Sheets) 

Date Time Message 

09/10/2019 24:00 AX-102 slurry pump secured; admin lock installed. 

09/10/2019 08:10 AX-102 to AZ-102 admin locks removed. 

09/10/2019 08:30 Slurry out started. 

09/10/2019 12:19 AX-102 to AZ-102 transfer secured. 
 
1.3 Samples Collected 

Continuous air monitoring was performed using the following instrumentation: 

• Proton Transfer Reaction – Time of Flight (PTR-TOF) 6000 X2, 

• LI-COR1 CO2 Monitor, 

• Picarro Ammonia Monitor, and 

• Airmar2 Weather Station. 

Confirmatory air samples were not collected during this period. 

1.4 Chemicals of Potential Concern 

Table 1-3 shows the statistics of the chemicals of potential concern (COPCs) for the entire 11 
days of monitoring.  None of the species had averages or medians that exceeded 50% 
occupational exposure limit (OEL) concentration.  There were nine species that had averages 
exceeding their Reporting Limit (RL) and 11 species that had averages between their Method 
Detection Limit (MDL) and RL.  There were five species that had a maximum value exceeding 
the OEL concentration.  Furan, but-3-en-2-one + 2,3-dihydrofuran + 2,5-dihydrofuran, 
N-Nitrosodimethylamine (NDMA), 2-methylfuran, and 2,5-dimethylfuran all exceeded their 
OEL concentrations in short durations on September 10, 2019, between 08:07 and 08:16.  
But-3-en-2-one + 2,3-dihydrofuran + 2,5-dihydrofuran and NDMA both had multiple short 
duration spikes above their OEL concentration between September 6, 2019, at 21:20 until 
September 7, 2019, at 09:50.  NDMA had additional short duration spikes exceeding the OEL 
concentration on exceedances between September 5, 2019, at 23:40 until September 6, 2019, at 
02:51 and between September 8, 2019, at 07:12 until September 9, 2019, at 16:24.  All four of 
these periods will be further analyzed to identify the potential source.  These additional NDMA 
exceedance spikes were on September 4, 2019, at 09:27 for 6 seconds reaching 0.67 ppbv; 
September 5, 2019, at 04:08 for 2 seconds reaching 0.31 ppbv; and September 9, 2019, at 09:09 
for 2 seconds reaching 0.32 ppbv 

 

 
1 LI-COR is a registered trademark of LI-COR, Inc., Lincoln, Nebraska. 
2 Airmar is a registered trademark of Airmar Technology Corporation, Milford, New Hampshire. 
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Table 1-3.  Chemical of Potential Concern Statistical Information for the Source 
Characterization Monitoring Period of August 31 through September 10, 2019.  (2 Sheets) 

COPC # COPC Name OEL 
(ppb) 

MDL 
(ppb) 

Ave. 
(ppb) 

St. Dev. 
(ppb) 

Rel St. 
Dev. (%) 

Max. 
(ppb) 

Median 
(ppb) 

1 ammonia 25000 6.225 <6.225 2.395 44 24.5 <6.225 

2 formaldehyde 300 0.141 0.309† 0.347 112 26.9 0.326† 

3 methanol 200000 0.379 16.2 9.554 59 293 16.5 

4 acetonitrile 20000 0.044 0.445 0.112 25 2.16 0.464 

5 acetaldehyde 25000 0.220 2.71 2.124 78 83.8 2.43 

6 ethylamine 5000 0.021 <0.021 0.016 316 0.139 <0.021 

7 1,3-butadiene 1000 0.917 12.9 6.935 54 60.4 12.8 

8 propanenitrile 6000 0.043 0.174 0.078 45 1.85 0.184 

9 2-propenal 100 0.069 0.708 0.425 60 23.9 0.735 

10 1-butanol + butenes 20000 0.050 <0.05 0.115 239 4.85 <0.05 

11 methyl isocyanate 20 0.025 0.027† 0.033 122 0.870 0.031† 

12 methyl nitrite 100 0.030 0.121 0.092 76 5.17 0.119 

13 furan 1 0.021 0.022† 0.037 172 1.62 0.024† 

14 butanenitrile 8000 0.013 <0.013 0.017 267 0.239 <0.013 

15 
but-3-en-2-one + 2,3-
dihydrofuran + 2,5-

dihydrofuran 
200, 1, 1 0.017 0.116 0.105 91 N/A* N/A* 

16 butanal 25000 0.022 0.260 0.708 273 284 0.256 

17 NDMA** 0.3 0.015 0.041† 0.052 127 0.671 0.042† 

18 benzene 500 0.066 0.133† 0.181 136 7.29 0.117† 

19 2,4-pentadienenitrile + 
pyridine 300, 1000 0.018 <0.018 0.026 235 0.678 <0.018 

20 2-methylene butanenitrile 300 0.008 <0.008 0.014 214 0.383 <0.008 

21 2-methylfuran 1 0.016 0.04† 0.043 108 2.51 0.038† 

22 pentanenitrile 6000 0.008 <0.008 0.011 190 0.213 <0.008 

23 3-methyl-3-buten-2-one + 
2-methyl-2-butenal 20, 30 0.016 0.036† 0.041 113 2.29 0.034† 

24 NEMA** 0.3 0.010 <0.01 0.011 366 0.136 <0.01 

25 2,5-dimethylfuran 1 0.013 0.031† 0.040 131 1.62 0.027† 

26 hexanenitrile 6000 0.006 <0.006 0.005 166 0.149 <0.006 

27 2-hexanone (MBK) 5000 0.010 <0.01 0.024 376 0.240 <0.01 

28 NDEA** 0.1 0.011 <0.011 0.007 619 0.074 <0.011 

29 butyl nitrite + 2-nitro-2-
methylpropane 100, 300 0.006 0.008† 0.009 108 0.086 0.01† 
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Table 1-3.  Chemical of Potential Concern Statistical Information for the Source 
Characterization Monitoring Period of August 31 through September 10, 2019.  (2 Sheets) 

COPC # COPC Name OEL 
(ppb) 

MDL 
(ppb) 

Ave. 
(ppb) 

St. Dev. 
(ppb) 

Rel St. 
Dev. (%) 

Max. 
(ppb) 

Median 
(ppb) 

30 2,4-dimethylpyridine 500 0.008 <0.008 0.010 258 0.448 <0.008 

31 2-propylfuran + 2-ethyl-5-
methylfuran 1 0.010 0.01† 0.016 160 0.758 0.01† 

32 heptanenitrile 6000 0.004 <0.004 0.003 853 0.070 <0.004 

33 4-methyl-2-hexanone 500 0.008 <0.008 0.010 261 0.328 <0.008 

34 NMOR** 0.6 0.009 <0.009 0.010 162 0.354 <0.009 

35 butyl nitrate 2500 0.004 <0.004 0.004 20062 0.239 <0.004 

36 

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

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

dihydrofuran 

100, 1, 1 0.007 <0.007 0.007 230 0.189 <0.007 

37 6-methyl-2-heptanone 8000 0.006 <0.006 0.005 246 0.056 <0.006 

38 2-pentylfuran 1 0.006 0.013† 0.014 107 0.182 0.013† 

39 biphenyl 200 0.008 <0.008 0.006 259 0.145 <0.008 

40 2-heptylfuran 1 0.007 <0.007 0.007 141 0.156 <0.007 

41 1,4-butanediol dinitrate 50 0.005 <0.005 0.002 172 0.019 <0.005 

42 2-octylfuran 1 0.004 <0.004 0.003 4897 0.043 <0.004 

43 1,2,3-propanetriol 1,3-
dinitrate 50 0.002 <0.002 0.001 1279 0.017 <0.002 

44 PCB 1000 0.006 <0.006 0.002 61 0.016 <0.006 

45 6-(2-furanyl)-6-methyl-2-
heptanone 1 0.003 <0.003 0.002 285 0.024 <0.003 

46 furfural acetophenone 1 0.006 <0.006 0.003 259 0.040 <0.006 

N/A*   

The maximum peak value for but-3-en-2-one + 2,3 dihydrofuran + 2,5 dihydrofuran was 5.13 ppb and the median value was 0.112 
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 [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.].   

<  COPC Averages below the MDL.   

†   COPC Averages between the RL and the MDL.   

   COPC Averages >100% of the OEL.   

   COPC Averages 50-100% of the OEL.   

   COPC Averages 10-50% of the OEL.   
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1.4.1 September 6, 2019, NDMA 

On September 6, 2019, there was a general increase in multiple species beginning around 23:34 
and they remained elevated until September 7, 2019, at 02:53.  Figure 1-2 shows the 
concentrations of key species within this plume during this period.  There were multiple short 
duration increases in NDMA above OEL concentrations, but the average during this plume was 
0.101 ppbv which is below the 50% OEL concentration.  The maximum NMDA concentration 
was 0.378 ppbv which is only 0.078 ppbv above the OEL concentration.  All the spikes above 
the OEL concentration lasted no longer than 2 seconds except for one spike on September 7, 
2019, at 02:12 that lasted 4 seconds.  Generally, plumes of this nature are symptom of a well-
mixed airmass which means the source is likely far upwind to allow the plume to reach a level of 
homogeneity. 

 

Figure 1-2.  Concentrations of Key Species During the Broad Plume Occurring on 
September 5, 2019, and September 6, 2019. 



Special Communication – AX-102 to AZ-102 
Waste Transfer (August 31, 2019 – September 10, 2019) 53005-81-RPT-077, Revision 0 

 8 
 

Figure 1-3 shows the fingerprint of the entire broad plume to include data between September 5, 
2019, at 23:34 until September 6, 2019, at 02:53.  The criteria for the fingerprints in this report 
followed the same parameters as fingerprints from previous reports meaning the species had to 
have a response of at least 0.05 ppbv and contribute at least 0.5% to the overall signal to be 
included within the fingerprint.  This shows that the major constituents of the large plume were 
methanol (24.5%), nominal m/z 43 (20.5%), 1,3-butadiene (12.1%), acetic acid + acetate 
fragment (9.9%), acetaldehyde (7.1%), and acetone (6.8%).  These six species account for 80.9% 
of the total plume composition.  It is important to note that 1,3-butadiene response is primarily a 
function of a higher background caused by the response of water vapor within the instrument.  
This baseline can fluctuate based on ambient changes in water vapor, but it has minimal impact 
concerning 1,3-butadiene and OEL concentration exceedances.  The average 1,3-butadiene 
during the entire 11-day monitoring period from September 5, 2019, at 23:34 to September 6, 
2019, at 02:53 was 12.9 ppbv with a maximum of 60.4 ppbv.  Compared to the OEL 
concentration of 1,000 ppbv, the maximum only reached 6.04% of the OEL concentration and 
the average was around 1.3% of the OEL concentration.  The 1,3-butadiene found in all 
fingerprints in this report is a result of the response of water vapor and poses no risk to worker 
safety.  The fingerprint is primarily comprised of species commonly observed in ambient air.  
They will generally follow broad trends over time, changing as a result of photo reactivity, 
meteorological conditions and events, influence from large area sources or point sources, and 
many other aspects.  This composition does not lead any insight into potential sources and the 
long duration and stability suggests that any potential source was further upwind. 

 

Figure 1-3.  Fingerprint of the Broad Plume Occurring Between September 5, 2019, 
at 23:34 until September 6, 2019, at 02:53. 
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Figure 1-4 shows the location of the ML and Figure 1-5 shows the wind speed and direction 
during these observations.  The wind speed was typically between 1 to 5 m/s with occasional 
gusts exceeding 5 m/s and primarily from the northeast, east, and southeast directions.  This 
suggests the air mass was coming from the direction of 241AZ and 241AX, but the source was 
expected to be further upwind meaning it was not likely within either farm. 

 

Figure 1-4.  Location of the Mobile Laboratory Between September 5, 2019, at 23:34 
until September 6, 2019, at 02:53. 
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Figure 1-5.  Wind Speed and Direction Between September 5, 2019, at 23:34 
until September 6, 2019, at 02:53. 

1.4.2 September 7, 2019, NDMA and but-3-en-2-one + 2,3-dihydrofuran + 
2,5-dihydrofuran 

There was another broad plume on September 7, 2019, that lasted for an extended period.  The 
gradual changes and trends are symptom of a well-mixed air mass originating further upwind.  
This is similar behavior as observed with the September 5, 2019/September 6, 2019, plume in the 
previous section.  During this time, there were short duration spikes in NDMA and but-3-en-2-
one + 2,3-dihydrofuran + 2,5-dihydrofuran that exceeded OEL concentrations.  Within the 
plume, NDMA averaged 0.14 ppbv with a maximum value of 0.522 ppbv and but-3-en-2-one + 
2,3-dihydrofuran + 2,5-dihydrofuran averaged 0.469 ppbv with a maximum value of 1.278 ppbv.  
Both averages are below their 50% OEL concentration level. 
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Figure 1-6.  Concentrations of Key Species During the Broad Plume Occurring on 
September 6, 2019, and September 7, 2019. 

A fingerprint was calculated using all the data between September 6, 2019, at 21:38 to 
September 7, 2019, at 06:11 to capture the general composition of the broad plume.  The primary 
species were methanol (34.3%), nominal m/z 43 (19.1%), acetaldehyde (9.3%), acetic acid + 
acetate fragment (8.9%), acetone (5.7%), and 1,3-butadiene (2.4%) which made up 79.7% of the 
total response.  The presence of 1,3-butadiene is a result of water vapor as explained previously 
in Section 1.4.1 and the fingerprints are similar in that they are both comprised of species 
common ambient air (methanol, nominal m/z 43, acetone, acetic acid + acetate fragment, 
acetaldehyde).  This was also likely a plume that originated further away from the ML and is 
more indicative of an ambient background air mass change rather than a point source.     
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A fingerprint was calculated using all the data between September 6, 2019, at 21:38 to 
September 7, 2019, at 06:11 to capture the general composition of the broad plume.  The primary 
species were methanol (34.3%), nominal m/z 43 (19.1%), acetaldehyde (9.3%), acetic acid + 
acetate fragment (8.9%), acetone (5.7%), and 1,3-butadiene (2.4%) which made up 79.7% of the 
total response.  The presence of 1,3-butadiene is a result of water vapor as explained previously 
in Section 1.4.1 and the fingerprints are similar in that they are both comprised of species 
common ambient air (methanol, nominal m/z 43, acetone, acetic acid + acetate fragment, 
acetaldehyde).  This was also likely a plume that originated further away from the ML and is 
more indicative of an ambient background air mass change rather than a point source.    

 

Figure 1-7.  Fingerprint of the Broad Plume Occurring Between September 6, 2019, at 
21:38 until September 7, 2019, at 06:11. 

The ML was located north of 241AY and west of 241AZ during these observations as shown in 
Figure 1-8, along with the wind speed and direction from September 5, 2019, at 21:38 to 
September 6, 2019, at 06:11 shown in Figure 1-9.  The wind speed ranged from 1 to 5 m/s with 
gusts of exceeding 5 m/s predominately from the west with some variation to the southwest and 
northwest.  This means the source of the broad plume was not likely located within any of the 
nearby farms and potentially originated further west of the 200E Farm area.  
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Figure 1-8.  Location of the Mobile Laboratory Between September 6, 2019, at 21:38 
until September 7, 2019, at 06:11. 

 

Figure 1-9.  Wind Speed and Direction Between September 6, 2019, at 21:38 until 
September 7, 2019, at 06:11. 



Special Communication – AX-102 to AZ-102 
Waste Transfer (August 31, 2019 – September 10, 2019) 53005-81-RPT-077, Revision 0 

 14 
 

1.4.3 September 8, 2019, NDMA 

There were multiple short duration spikes of NDMA that exceeded OEL concentrations on 
September 8, 2019, from 07:00 to 18:00 including a larger morning plume that extended from 
07:12 until 07:32.  The average NDMA concentrations within the morning plume was 0.227 
ppbv, which is above the 50% OEL concentration (0.15 ppbv), but below the OEL concentration 
(0.3 ppbv).  Within this plume there were multiple short duration spikes with the majority lasting 
just 2 seconds.  There were six spikes that lasted 4 seconds (07:21, 07:24, 07:25, 07:27, 07:28, 
07:29) and one spike that lasted 6 seconds (07:26).  The maximum value of NDMA during this 
time was 0.534 ppbv which exceeded the OEL concentration by 0.234 ppbv.  After this morning 
plume, there were 20 short duration NDMA spikes lasting 2 seconds or less that exceeded the 
OEL concentration, but the concentrations of all these spikes were less than 0.35 ppbv, meaning 
none of the exceedances where more than 0.05 ppbv above the OEL concentration.   

 

Figure 1-10.  Concentrations of Key Species on September 8, 2019, from 07:12 until 18:00. 
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The fingerprint of the 07:12 to 07:32 plume on September 8, 2019, is shown in Figure 1-11.  The 
major components are methanol (27.4%), 1,3-butadiene (14.3%), nominal m/z 43 (13.8%), 
acetone (8.2%), acetic acid + acetate fragment (5.4%), acetaldehyde (4.2%), and nominal m/z 81 
(3.1%) for a total of 76.4% of the total response.  The presence of 1,3-butadiene is a result of 
water vapor as explained previously in Section 1.4.1 but methanol, nominal m/z 43, acetone, 
acetic acid + acetate fragment, and acetaldehyde are commonly found in ambient air.  The cause 
of the nominal m/z 81 response is unknown.  In Section 5.2.3 of the 53005-81-RPT-066, PTR-
MS Mobile Laboratory Vapor Monitoring Monthly Report- Month 8, a plume containing a large 
response on nominal m/z 81 was analyzed and the source was attributed as potentially biogenic 
in nature.  The report listed species known to be emitted by plants (monoterpenes, 3-hexanal, 
D-limonene, sesquiterpenes) which could be the cause of the response in this plume.  There is 
also the presence of nominal m/z 46 (NO2) which suggests some influence from a diesel 
combustion process within the plume.  While not as broad as the September 6, 2019, and 
September 7, 2019, plumes, the general composition and variety of species suggests that this is a 
relatively well mixed plume that would not be from a source in close proximity to the ML.   

 

Figure 1-11.  Fingerprint of the Plume on September 8, 2019, from 07:12 to 07:32. 
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Figure 1-12 shows the ML location to the east of 241A and 241AX on September 8, 2019, from 
07:12 to 07:32.  The wind speed is shown in Figure 1-13 and was between 2 and 4 m/s with 
some gusts exceeding 4 m/s predominately from the west with some variation to the southwest.  
This means the source of the plume was from the direction of 241A and 241AX.  The plume is 
suspected to be from a large distance upwind due to its broad shape and well-mixed composition, 
but it is possible that the west edge of 241A or 241AY is far enough away that the plume could 
have originated in that area. 

 

Figure 1-12.  Location of the Mobile Laboratory on 
September 8, 2019, from 07:12 to 07:32. 
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Figure 1-13.  Wind Speed and Direction on September 8, 2019, from 07:12 to 07:32. 

1.4.4 September 10, 2019, furan, but-3-en-2-one + 2,3-dihydrofuran + 2,5-dihydrofuran, 
NDMA, 2-methylfuran, and 2,5-dimethylfuran 

There were three large plumes that occurred on September 10, 2019, between 08:07 and 08:15.  
The largest of the three was from 08:13 to 08:15 and furan, but-3-en-2-one + 2,3-dihydrofuran + 
2,5-dihydrofuran, NDMA, 2-methylfuran, and 2,5-dimethylfuran all exceeded their OEL 
concentrations within this plume.  Figure 1-14 shows the concentrations of these COPCs plus 
ammonia, CO2, and benzene on September 10 from 08:05 to 08:20.  Table 1-4 shows the 
concentrations within the 08:13 plume which lasted approximately 96 seconds. Only the but-3-
en-2-one + 2,3-dihydrofuran + 2,5-dihydrofuran and 2-methylfuran concentrations averaged 
above their OEL concentrations within this plume while the furan, NDMA, and 2,5-
dimethylfuran had averages that were above the 50% OEL concentration.  The highest maximum 
exceedance was with but-3-en-2-one + 2,3-dihydrofuran + 2,5-dihydrofuran at 5.16 ppbv, which 
was 4.16 ppbv above the OEL concentration. 

Table 1-4.  Average and Maximum Concentrations of Select Chemicals of Potential 
Concern Within the Plume on September 10, 2019, from 08:13 to 08:15. 

Species OEL 
ppbv 

Avg 
ppbv 

Max 
ppbv 

Furan 1.0 0.68 1.66 

but-3-en-2-one; 2,3-dihydrofuran; 2,5-dihydrofuran 1.0 1.67 5.16 

NDMA 0.3 0.26 0.609 

2-methylfuran 1.0 1.04 2.53 

2,5-dimethylfuran 1.0 0.71 1.63 
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These plumes have sharp increases and decreases which is typically a sign that the source is 
relatively close to the ML.  These plumes had higher concentrations and longer durations than 
the short duration, low magnitude spikes reported in the previous analysis for September 6, 2019; 
September 7, 2019; and September 8, 2019.  This warrants additional fingerprint analysis and 
investigation into the ML location and wind direction to determine the potential source. 

 

Figure 1-14.  Concentrations of Key Species Within the 
Three Plumes Observed on September 10, 2019. 
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The fingerprints and average of the three plumes starting at 08:07, 08:08, and 08:13 on 
September 10, 2019, are shown in Figure 1-15 along with the Month 10 fingerprint for Exhaust 
Group A.  The three fingerprints are almost identical with acetaldehyde (19.7%), nominal m/z 43 
(12.8%), 2-propenal (5.4%), nominal m/z 41 (4.7%), methanol (4.6%), and formaldehyde (3.1%) 
contributing 50.3% of the overall fingerprint.  Comparing these fingerprints to those observed 
and characterized in previous reports yielded the Exhaust Group A fingerprint from 53005-81-
RPT-076, PTR-MS Mobile Laboratory Vapor Monitoring Monthly Report—Month 10, as the 
most similar.  The three fingerprints have the same shape as the Month 10 fingerprint and the 
prominent species are nearly identical.  The major differences are the reduced response of 
acetaldehyde, nominal m/z 43, and 2-propenal with the Month 10 fingerprint.  The Month 10 
fingerprint also has an increased response at nominal m/z 46, which is attributed to NO2.  The 
similarities highly suggest the same or similar source for the September 10, 2019, plumes, with 
the differences likely the result of engine state or differences in fuel composition.  In 53005-81-
RPT-076, the source of Exhaust Group A was diesel vehicle exhaust due to the presence of the 
key species already specified (acetaldehyde, nominal m/z 43, formaldehyde, nominal m/z 46, 
etc.) and the similarity to diesel vehicle exhaust fingerprints in other reports.  This means the 
September 10, 2019, plumes can be attributed to diesel vehicle exhaust, which is a common 
source on site. 
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Figure 1-15.  Fingerprint of the Three Plumes Starting at 08:07, 08:08, and 08:13 on 
September 10, 2019, Along with the Corresponding Average and the Fingerprint of 

Exhaust Group A from 53005-81-RPT-076. 

The ML was located to the east of 241AZ on September 10, 2019, during observation of the 
three plumes starting at 08:07, 08:08, and 08:13, as shown in Figure 1-16.  Figure 1-17 shows the 
wind speed and direction from 08:13 to 08:15 when the largest of the three plumes occurred.  
The wind speed was consistently at 4 to 5 m/s with gusts exceeding 5 m/s from the east in the 
direction of 241AZ.  This suggests the source of the plumes is within 241AZ Farm.  The wind 
during the 08:07 and 08:08 plumes was similar, which further supports the attribution of all three 
plumes to the same source. 
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Figure 1-16.  Location of the Mobile Laboratory on 
September 10, 2019, from 08:13 to 08:15. 

 

Figure 1-17.  Wind Speed and Direction on September 10, 2019, from 08:13 to 08:15. 
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1.4.5 Ammonia Trends 

During the entire monitoring period, ammonia only ranged from 2.1 to 24.5 ppbv with an 
average of 5.5 ppbv.  The maximum (24.5 ppbv) was less than 0.1% of the OEL.  Figure 1-18 
shows the ammonia concentrations for the entire period of ML observations supporting the 
AX-102 to AZ-102 Waste Transfer.  There were four periods that warranted further analysis due 
to a sharp change in ammonia concentration that remained elevated for an extended period of 
time.  On August 31, 2019, from 06:45 to 08:45, the largest ammonia plume was observed with 
an average ammonia concentration of 21.2 ppbv and a maximum value of 24.5 ppbv.  There 
were smaller plumes on September 3, 2019, between 04:00 and 21:00; September 5, 2019, at 
21:00 to September 6, 2019, at 02:53; and September 10, 2019, from 07:30 to 13:30.  The 
averages for the other three plumes were at a much lower magnitude with maximum values of 
10 ppbv (September 3, 2019), 10.9 ppbv (September 5, 2019), and 8.4 ppbv (September 10, 
2019).  The location and associated wind direction were further investigated to determine the 
potential cause of the ammonia increases. 

 

Figure 1-18.  Concentrations of Ammonia During Mobile Laboratory 
Monitoring of the AX-102 to AZ-102 Waste Transfer. 

During the observations on August 31, 2019; September 5, 2019; and September 10, 2019; the 
ML was located at the same location to the west of 241AZ and north of 241AY as shown in 
Figure 1-19.  Figure 1-19 also shows the route of the ML on September 3, 2019, when multiple 
locations were monitored.  Figure 1-20 shows the wind direction during the time of each plume.  
On August 31, 2019, the wind speed ranged from 1 to 5 m/s from the northwest, north, and 
northeast.  This means the airmass was from the direction of 241AN to the north, the northwest 
section of 241AZ to the northeast, and from 241C further upwind to the northwest.  The plume 
occurred over a 2-hour period and had a broad shape, which typically signifies it originated from 
a single source.  Due to the variable nature of the wind resulting in 241AN, 241AZ, and 241C 
being upwind at different intervals, it is not likely that a source within one or a similar source 
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within all three would produce this response and behavior with ammonia..  The cause of the 
ammonia increase could have been an airmass change that resulted in a shift in ambient 
background concentrations.   

On September 3, 2019, the wind speed and direction were highly variable with no discernable 
dominant direction and speeds frequently exceeding 5 m/s.  Due to this, the ML repositioned 
itself downwind more than once.  This leads to increased monitored area coverage but does not 
guarantee all observations were performed downwind of the transfer.  Despite the variable winds 
and relocating, the ammonia concentrations remained elevated and relatively constant throughout 
the day, regardless of ML position or wind direction.  As with August 31, 2019, this suggests this 
was an ambient background airmass shift and not likely caused by activities or sources within the 
farms. 

On September 5, 2019, and September 6, 2019, the wind was predominately from the northeast, 
east, and southeast directions with speeds between 1 to 4 m/s with occasional gusts exceeding 
4 m/s.  This indicates that the wind was from the direction of 241AN, 241AZ, and 241AX 
suggesting the ammonia source could be within these farms.  However, this plume was already 
described in Section 1.4.1 and the potential source is expected to be a well-mixed airmass from 
further upwind due to the stability, composition, and long duration.  On September 10, 2019, the 
wind was primarily from the northeast in the direction of 241AN with some variation to the east 
from the direction of 241AZ with wind speeds from 2 to 5+ m/s.  As with the other ammonia 
plumes, the long duration and stability of the low magnitude increase is more a symptom of an 
ambient background airmass shift rather than a local source.  Overall, the low magnitude 
response of ammonia and the long, stable plumes indicate that there is some variability within 
the ambient background. 
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Figure 1-19.  Location of the Mobile Laboratory on Select Days During the AX-102 to 
AZ-102 Waste Transfer when Slight Increases in Ammonia were Observed on August 31, 
2019; September 3, 2019; September 5, 2019; September 6, 2019; and September 10, 2019. 
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Figure 1-20.  Wind Speed and Direction on Select Days During the AX-102 to AZ-102 
Waste Transfer when Slight Increases in Ammonia were Observed on August 31, 2019; 

September 3, 2019; September 5, 2019; September 6, 2019; and September 10, 2019. 
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2.0 LESSONS LEARNED  

During the August 31, 2019, to September 10, 2019 period, quality control procedures were 
followed by the TerraGraphics Vapor Team: Data Collection and Data Processing.  All data were 
accepted, processed, and reported according to the Procedure 17124-DOE-HS-102.  All 
exceptions have been noted and any potential quality-affecting issues were resolved prior to 
report or are noted in this report.  Any potential quality-affecting deviations have been captured 
in Deficiency Reports (DRs) and are summarized below with some interpretation. 

During the monitoring period, there were two documented DRs.  DR19-017 documents Proton 
Transfer Reaction – Mass Spectrometer (PTR-MS) data loss on September 6, 2019, when the 
PTR-MS ran out of water.  DR19-018 records the submittal of draft reports that contained past 
MDL values.  DR19-017 and DR19-018 are included in Appendix A. 

2.1 DR19-017 

On September 6, 2019, the PTR-MS water bottle ran out of water and data collection was halted 
from approximately 02:54 to 09:44.  The ML Operators were notified of this deficiency on their 
way out to the Hanford Site and diverted their route to the TerraGraphics warehouse to pick up 
more deionized water.  Upon arrival of the ML on the Hanford Site, the Operators turned off the 
PTR-MS and refilled the water bottle.  After waiting for the ion source to stabilize and the 
Subject Matter Expert (SME) to perform source tuning, Operators initiated the zero-air and span 
checks on the ML instruments.  The span checks were completed by 10:10 and ML monitoring 
of the AX-102 to AZ-102 waste transfer continued.  The Vapor Team will continue to keep extra 
deionized water in stock and will maintain a schedule of refilling the water every three months 
when performing continuous monitoring.  

2.2 DR19-018 

On September 9, 2019, upon review of draft weekly reports, it was discovered that incorrect 
MDLs were copied into the reporting templates for: Week 46, Week 47, and Weeks 49 through 
55.  The report templates were created before the latest MDL study was performed and therefore 
MDL values were used from the previous MDL study performed on April 26, 2019.  The MDL 
columns of the COPC statistical tables were revised to contain accurate MDLs for Week 47 and 
Weeks 50 through 55.  The data were also revised for Week 46 and Week 49 to display the 
correct MDLs in the COPC statistical tables and plots.  This deficiency was discovered via 
management review of draft weekly reports and corrected before any of the weekly reports were 
finalized.  
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