
  Approved for Public Release; 
Further Dissemination Unlimited   
 
 
 
 
 



EIR-2021-021, Investigation of AOP-015 Entry For ToxiRAE Alarm at A-104 
WRPS-CR-2021-2912 

1 
 

Executive Summary:  
On March 31, 2021 at approximately 0930, a work crew (two [2] ITs and one [1] HPT) was performing A-104-LIT 

Monitor alarmed. Workers 
reported a peak reading of nine (9) parts per million Ammonia (NH3). (WRPS established response level is six [6] 
parts per million Ammonia and the established action level is twelve [12] parts per million Ammonia.) The workers 
were within one to two feet of each other at the time of the alarm, and the HPT confirmed that they were with the 
ITs during the entire work evolution. Therefore, personal sampling collected is representative of the entire 
evolution, including the initiating event. None of the workers encountered odors or experienced any symptoms and 
all declined medical evaluation.  This investigation was performed in accordance with TF-AOP-015, 
Personal Ammonia Monitor Alarm  and TFC-OPS-OPER-C-14,  
 
At the time the ToxiRAE Personal Ammonia Monitor alarmed, the three (3) individuals were wearing Full Face Air 
Purifying Respirators (FF-APR) with Gas/Vapor cartridges and ToxiRAE personal ammonia monitors. In response 
to the ToxiRAE alarm, the workers immediately exited the area, and notified the Field Work Supervisor (FWS). 
Notifications were made to the Central Shift Office (CSO), WRPS Safety and Health Manager and Industrial 
Hygiene Manager. Meteorological data collected at the time from Weather Station #6 indicates light winds from the 
WNW at 2mph, 46 F, and a steady barometric pressure. 
 
At approximately 0955, the Central Shift Manager (CSM) entered TF-AOP-015 for response to ToxiRAE alarm 
and notifications were made as required by TFC-OPS-OPER- C- .  Access to the area was 
restricted and affected workers arrived at CSO to complete Odor Response Cards.  
 
IHTs responded to the area and took direct readings (Survey #21-03571) for Ammonia (NH3) in the immediate and 
surrounding areas per IHP-09001, "Response to Ammonia Monitor Alarm." The monitoring that was conducted as 
per the Response Plan occurred in and immediately adjacent to the affected area (A-104 ENRAF area). Monitoring 
was also performed at and around all above ground structures associated with A-104, the excavation area 
immediately North of 241-A-104 ENRAF area, the nearby ventilation piping and footing, and the nearby service 
buildings. Monitoring instrumentation and personal ammonia monitors worn by the response team ran continuously 
from the ingress trailer to the affected area and to the egress trailer and did not indicate any chemical concentrations 
of concern, or alarm. The closest possible Ammonia source would be the 241-A-104 Radial Breather Filter and 
Inlet Ports which are immediately adjacent to the ENRAF which was being calibrated at the time of the event. 
However, there is no indication that there was a loss of vacuum pressure or ventilation at the time of the event. 
Flow into the inlet port was very audible during the investigation. DRI results were less than detectable (less than 
one [1] parts per million) and supported restoring access to restricted area. After confirming the required actions 
were completed, the CSM exited TF-AOP-015 and access was restored.  
 
Washington River Protection Solutions (WRPS) Industrial Hygiene Department has established a conservative, 
reasonable, and data-derived response level (RL) of six (6) parts per million for Personal Ammonia Monitor 
concentrations associated with tank waste gases/vapors in the Hanford Tank Farms. The intent of this response 
level is to enhance the safety of Hanford Tank Farm workers by establishing a conservative and timely indicator of 
potential changing conditions in Tank Farm gas/vapor conditions, at which prudent and protective investigative 
measures may be taken.  
 
When WRPS personnel experienced a ToxiRAE Personal Ammonia Monitor alarm, they took immediate action, 
followed established safety response procedures, reducing risk of further exposure. In order to thoroughly 
investigate all potential sources, IH tested the ToxiRAE under various common working conditions in the field to 
determine the potential effects on ToxiRAE readings. (See attached Industrial Hygiene Event Investigation Report 
for test results) 
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Upon extensive review and analysis of Data Fusion Advisor System (DFAS) application, meteorological 
conditions, plausible sources, Industrial Hygiene monitoring, and evaluation/testing of ToxiRAE Personal 
Ammonia Monitors no readily identifiable cause of the ToxiRAE alarm could be determined.  
 
The investigation was conducted via personnel interviews in an effort to maintain COVID controls in lieu of an 
Event Investigation Meeting based on the limited number of individuals involved.  
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Background: 
On March 31, 2021 at approximately 0930, a work crew (two [2] ITs and one [1] HPT) was performing A-104-LIT 

. Workers 
reported a peak reading of nine (9) parts per million Ammonia (NH3). (WRPS established response level is six [6] 
parts per million Ammonia and the established action level is twelve [12] parts per million Ammonia.) The workers 
were within one to two feet of each other at the time of the alarm, and the HPT confirmed that they were with the 
ITs during the entire work evolution. 
 
Event Timeline: 
March 31, 2021 
0930 Three (3) workers report that one (1)  Personal Ammonia Monitor alarms at nine (9) ppm 
ammonia; the workers exit area and contact management. Neither of the other two (2) workers present within one to 
two feet of the alarming instrument experienced a ToxiRAE alarm.  NOTE: The investigation found through review 
of the data log, the initiating instrument peaked at six (6) parts per million Ammonia. The workers misread the 
display at the time of the alarm.  
0949 Affected work crew notifies Production Operations Industrial Hygiene Technician assigned to the job for 
personal sampling, who in turn, notifies Production Operations Industrial 
     Hygienists of Personal Ammonia Monitor alarm 
0952 Production Operations Production Operations Industrial Hygienists arrive at Central Shift Office 
0952 Central Shift Manager receives briefing from AZ Team ITs and HPT 
     Workers report ToxiRAE alarmed at nine (9) ppm 
     -104  
0955 Central Shift Manager and Production Operations Industrial Hygienists discuss TF-AOP-015  
     Entry Conditions 
0956 Central Shift Manager initiates TF-AOP-015 Entry and event response actions 
0957 Production Operations Industrial Hygienist contacts Hanford Weather Station to acquire record 
     of atmospheric conditions outside of affected area during event: (See Investigation section for further discussion 
of DFAS)  
      
     -three (43) degrees Fahrenheit 
      
     midity: forty-one (41) Percent 
     -nine-point-seven-three (29.73) inches of Mercury and steady 
0958 Production Operations Industrial Hygienist contacts Production Operations Shift Industrial  
     Hygiene Technician Supervisor to request Industrial Hygiene Technician support for response 
1001 Production Operations Shift Relief Manager arrives at Central Shift Office 
1004 Central Shift Manager requests Affected Personnel fill out Odor/Vapor Response Cards (Odor/ 
     Vapor Response Card - 241-A Farm A-6006-922) 
      
       Shift Office 
1004 Production Operations Shift Industrial Hygiene Technician Supervisor and Production Operations  
     Shift Industrial Hygiene Technicians arrive at Central Shift Office 
1005 Production Operations Industrial Hygienist gives initial briefing on response actions to  
     Production Operations Shift Industrial Hygiene Technicians  
     -09001 "Response to ammonia monitor alarm" 
     -AOP-015" 
       "Task 4: Voluntary Upgrade" 

o If not Voluntarily Upgrading, then Respiratory Protective Equipment is to be worn per 
         "MDRPF-PLN-173" Task 1     
1007 Production Operations Shift Relief Manager request Operators to establish restricted access 
      boundary around affected area 
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1008 Affected Personnel arrive at Central Shift Office and populate Odor/Vapor Response Cards (Odor/Vapor    
      Response Card - 241-A Farm A-6006-922)          
1008 Shift Office Event Notification (SOEN): "Entering TF-AOP-015 for ToxiRAE alarm at A-104. Stay 
     clear of area around A-104. CSM" 
1009 Production Operations Shift Relief Manager offers Affected Personnel medical surveillance 
      
1013 Event Responding Production Operations Industrial Hygienist and Production Operations Shift 
     Industrial Hygiene Technicians depart Central Shift Office to retrieved Respiratory Protective 
     Equipment per "MDRPF-PLN-173" Task 1 
1017 Affected Personnel submit Odor/Vapor Response Cards (Odor/Vapor Response Card - 241-A Farm 
     A-6006-922) for Production Operations Industrial Hygienist review
1018 Production Operations Industrial Hygienist informs Event Responding Production Operations  
     Industrial Hygienist Odor/Vapor Response Cards (Odor/Vapor Response Card - 241-A Farm 
     A-6006-922) with map of Affected Area location has been completed 
1019 Event Responding Production Operations Industrial Hygienist and Production Operations Shift 
     Industrial Hygiene Technicians return to Central Shift Office to acquire Odor/Vapor Response 
     Cards (Odor/Vapor Response Card - 241-A Farm A-6006-922) with map of Affected Area location 
      
       Production Operations Shift Industrial Hygiene Technicians to monitor "Dig" area, as 
       indicated on Odor/Vapor Response Cards 
1019 Event Responding Production Operations Industrial Hygienist and Production Operations Shift 
     Industrial Hygiene Technicians depart Central Shift Office to acquire Industrial Hygiene 
     Technician supplies 
1021 Production Operations Industrial Hygienist contacts Hanford Weather Station to acquire record 
     of atmospheric conditions outside of affected area during event: 
      
     -two (42) degrees Fahrenheit 
      
     -four (44) Percent 
     -nine-point-seven-two (29.72) inches of Mercury and steady 
1032 Event Responding Production Operations Industrial Hygienist and Production Operations Shift 
     Industrial Hygiene Technicians en route to 241-A Change Trailer (MO2249) 
1042 Event Responding Production Operations Industrial Hygienist requests Health Physics Technician 
     support for exit survey 
1045 Central Shift Manager attempts to contact Car 11 via radio to request Health Physics  
     Technician support at MO2249 
1046 Production Operations Shift Industrial Hygiene Technician Supervisor collects Affected
     Personnel's ToxiRAE to download Data Log 
1049 Central Shift Manager requests Health Physics Technician via phone support at MO2249 
1109 Event Responding Production Operations Industrial Hygienist contacts Production Operations  
     Industrial Hygienist:
      
       less than detectable 
1112 Event Investigation Department contacts Central Shift Office to designate Event Investigation 
1122 Event Responding Production Operations Shift Industrial Hygiene Technicians contact Production 
     Operations Industrial Hygienist to report event response Direct Reading Instrumentation has 
     passed post-use-function-tests 
1128 Production Operations Industrial Hygienists update Affected Personnel of Response Actions completed and                                
     results are at or below background levels. Exiting TF-AOP-015. CSM" 
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Investigation:  
At the time the ToxiRAE Personal Ammonia Monitor alarmed, the individuals were wearing Full Face Air 
Purifying Respirators (FF-APR) with Gas/Vapor cartridges and ToxiRAE personal ammonia monitors. In response 
to the ToxiRAE alarm, the workers immediately exited the area, and notified the Field Work Supervisor (FWS). 
Notifications were made to the Central Shift Office (CSO), WRPS Safety and Health Manager and Industrial 
Hygiene Manager.  The DFAS MET Data for 0930 gives a wind speed of 4.6 mph with a wind direction of 318 (out 
of North West). The mixing height was at 140 feet. The A-Farm exhauster is not monitored on the DFAS.   

 
Figure 1: This Figure shows Data Fusion and Advisor System (DFAS) application, powe
Weather Details dashboard at the time of the event. 
 
The ammonia concentration going through the AN-Farm stack was between seven (7) and eight (8) ppm, as 
expected, is shown in the figure below.  

    Figure 2: This Figure shows Ammonia concentration in AN-Farm Stack at time of the event.  
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Discussion / Conclusion: 
Washington River Protection Solutions (WRPS) follows a comprehensive strategy for reducing exposure to 
workplace hazards as much as reasonably possible with regard to occupational exposure limits (OEL) in the Tank 
Farms. The term occupational exposure limit is used to represent: (1) the concentration or intensity of an airborne 
agent that is allowable, (2) the time period over which workplace concentrations are averaged to compare with the 
allowable exposure, and (3) the allowable concentration of a biological exposure index (BEI) in a biological 
sample. Occupational exposure limits are considered the maximum concentrations to which a person can be 
exposed without suffering adverse health effects.  

 
The Occupational Safety and Health Administration has established the Ammonia eight (8) hour time weighted 
average (TWA) permissible exposure limit (PEL) at fifty (50) parts per million. The American Conference of 
Governmental Industrial Hygienists (ACGIH) has established the Ammonia eight (8) hour time weighted average 
(TWA) threshold limit value (TLV) at twenty-five (25) parts per million. The American Conference of 
Governmental Industrial Hygienists (ACGIH) has also established the Ammonia fifteen (15) minute short-term 
exposure limit (STEL) threshold limit value (TLV) at thirty-five (35) parts per million. Per the Department of 
Energy Worker Safety and Health Program (10 CFR 851), Washington River Protection Solutions (WRPS) is to use 
the lower (more protective) occupational exposure limit.  

 
As control measure to reduce the potential for an unacceptable worker exposure, Washington River Protection 
Solutions (WRPS) utilizes action levels (AL). If not prescribed by regulation, action levels (AL) are typically 
established at 50% of the OEL. An action level (AL) is a concentration (when reached) at which a specific action is 
taken. The Ammonia action level (AL) utilizing direct reading instrumentation is conservatively rounded down for 
instrument resolution and set at twelve (12) parts per million.  
 
Additionally, Washington River Protection Solutions (WRPS) Industrial Hygiene Department has established a 
conservative, reasonable, and data-derived response level (RL) of six (6) parts per million for Personal Ammonia 
Monitor concentrations associated with tank waste gases/vapors in the Hanford Tank Farms. The intent of this 
response level is to enhance the safety of Hanford Tank Farm workers by establishing a conservative and timely 
indicator of potential changing conditions in Tank Farm gas/vapor conditions, at which prudent and protective 
investigative measures may be taken. 
 
In conclusion, the work team s response to the observed personal ammonia monitor (ToxiRAE) alert was in full 
compliance with established procedures and would be expected to mitigate any potential for significant exposure to 
tank farm gases/vapors, should they be present.  

 
The investigation revealed the primary engineering control (ventilation) maintaining the tank headspace negative to 
the environment was functional, and any tank sourced gases/vapors would be released through the A-Farm stack. 
A-Farm stack emission concentrations were 2-5 ppm ammonia and under worst case environmental conditions 
(capping inversion) the modelled stack dilution ratio exceeds 65:1 eliminating the A-Farm stack from consideration 
as a cause of the alarm. While the cause of the 6 ppm alert was not determined, it was transient and very localized, 
not observed/recorded by other collocated instrumentation, and the quick response by the work team mitigated any 
potential for significant exposure, regardless of the actual source. 
 
Attachments: (See page 9) 
 

1. Map 241-A Farm 
with exhauster plume.  

2. List of Personnel Contacted (Redacted) 
3. Redacted Odor Response Cards  
4. Industrial Hygiene Investigation Report (6 pages) 
5. Logbook Entries 
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Attachment 1: Map 241-A Farm Data Fusion and Advisor System (DFAS) application powered by 

 with exhauster plume.  
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Attachment 2: List of Personnel Contacted 
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Attachment 4: Industrial Hygiene Event Investigation Report 



EIR-2021-021, Investigation of AOP-015 Entry For ToxiRAE Alarm at A-104 
WRPS-CR-2021-2912 

18 
 

Attachment 4: Industrial Hygiene Event Investigation Report 
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Attachment 4: Industrial Hygiene Event Investigation Report 
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Attachment 4: Industrial Hygiene Event Investigation Report 
 

 

 
 

  



EIR-2021-021, Investigation of AOP-015 Entry For ToxiRAE Alarm at A-104 
WRPS-CR-2021-2912 

21 
 

Attachment 4: Industrial Hygiene Event Investigation Report 
 
  








