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Washington River Protection Solutions 

INDUSTRIAL HYGIENE EVENT INVESTIGATION REPORT (IHIR) 

Event Title: 
TFC-OPS-OPER-C-67 Response at 616 

IHIR Number: 
IHIR-00111 

IHEI Number: 

N/A 

Date: Time: Location: 

12/19/2024 1315 616 
EW

Event Summary and Timeline: 
At approximately 1315 on 12/19/2024, workers reported smelling a “chlorine or bleach” odor upon 

re-entering the 616 building after performing outside work. Affected personnel were not in an area 

requiring the use of Respiratory Protection Equipment. No symptoms were reported, and all 

personnel declined precautionary medical surveillance.  

 

Field Response Timeline: 

 

1315 Workers enter 616 and smell chlorine/bleach-like odors after offloading Conex boxes in the 

yard north of the building. 

1324 FWS calls CSO and reports odor event. 

CSO initiates C-67 response. 

1333 CSO sends SOEN, restricting access to 616.  

1334 Facility representative informs CSO that 19 personnel were evacuated to staging area, with 

no medical evaluation requested or symptoms reported. 

DFLAW IH arrives at CSO. 

1335 PO IHT supervisor arrives at CSO.  

1337 CSM briefs DFLAW IH.  

1338 CSO requests OVRCs.  

CSO is informed affected workers have been relocated to MO280.  

PO IH arrives at CSO.  

DFLAW S&H level 3 manager arrives at CSO.  

DFLAW S&H level 3 manager contacts OFS S&H level 3 manager. 

OFS S&H level 3 manager states two OFS IHTs will support response actions.  

1340 OFS S&H level 3 manager contacts OFS IH and directs them to report to CSO.  

1341 DFLAW S&H level 3 manager informs PO IHT supervisor that PO shift IHTs are not needed.  

DFLAW IH checks DFAS, powered Smart SiteTM, for current weather details:  

• Mixing Height: 300 ft 

• Stability Class: D 

• Wind Speed and Direction: 319 degrees, 5.7 mph. 
1342 CSO contacts FWS.  

FWS states that workers were unloading LLW Conex boxes from PermaFix in the outdoor yard at 

the time of the event, and odor was not noticed until return into 616.  

1344 DFLAW IH checks VMDS for what the ammonia concentrations were at 1315: 

• 518: 1.113 ppm 

• 519: 1.872 ppm 

• AN: 0 ppm 

• AW: 0 ppm 

• 126: 0 ppm 

• 127 0 ppm 

• 702: 14.603 ppm 

• AP: 0 ppm 

• SY: 8.0831 ppm 

1346 CSM verifies the area has been restricted. 

CSM initiates TF-AOP-001 “Relocation of Personnel” for personnel being relocated from 616 

staging area to MO280. 

1348 CSO sends OVRC forms to the 616 representative to distribute to 616 building occupants. 

DFLAW IH reviews Hanford meteorological data from station 21 at the time of odor event: 

• Temperature: 68 degrees Fahrenheit 

• Wind Speed and Direction: 330 degrees, NNW at 8 mph. 

• Relative Humidity: 60% 

• Barometric Pressure: 29.42 inHg, decreasing. 
1350 OFS IH and IHTs arrive at CSO.  

OFS IH states shower filter maintenance may have occurred that day, and that pipefitters 
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Event Summary and Timeline: 
occasionally will use bleach when cleaning the filter.  

1352 CSO sends SOEN for TF-AOP-001.  

1353 CSM notifies OFS level 1 manager. 

1356 CSM notifies PO level 1 manager.  

1403 CSM contacts 616 facility representative. 

1405 CSM completes and sends TFC-OPS-OPER-C-67 Attachment B – Initial Communication Summary.  

1406 Performance assurances contacts CSM to provide the EIR number and request an update. 

1412 OFS IH contacts OFS S&H level 3 manager to initiate IHT instrument preparation at 2704HV. 

OFS S&H level 3 manager states that the ppbRAE at 2704HV is tagged out of commission. 

DFLAW S&H level 3 manager states that a ppbRAE is available at 272AW.  

1413 DFLAW IH and CSM sign TFC-OPS-OPER-C-67 Attachment A – Response Plan page 1.  

1415 CSM contacts 616 FWS to request an update on OVRC completion.  

616 FWS states they are still in progress.  

CSM verifies with 616 FWS that it was a chlorine/bleach odor.  

1416 DFLAW IH briefs IHTs on the IHSP and response plan. 

Both IHTs decline voluntary respiratory protection. 

1418 OFS IH and IHTs depart from CSO to collect instrument and perform field response.  

1431 CSM contacts ESHQ level 1 manager to provide an update on C-67 response actions. 

1438 616 FWS notifies CSM that OVRC are complete and being sent.  

1439 OFS IH arrives at 2704HV to collect instruments for field response from IHT and OFS S&H 

level 3 manager. 

Instrument preparation is delayed, as the NO2 sensor is taking an extended period to pass 

the pre-function test.  

1445 CSO receives eighteen OVRC.  

No symptoms are reported.  

Four workers at 616 report smelling a chlorine/bleach odor.  

1448 616 operations supervisor states that the odor was spotty indoors, primarily at vents, as 

well as outside when wind blew from the west.  

1450 OFS IH and IHTs arrive at 616 and begin response outdoors.  

1451 CSM asks utilities whether any chlorine cylinder work was occurring in the vicinity. 

Utilities confirms there was not. 

1452 While setting up the data logging function on the MultiRAEs outside 616, one MultiRAE has a 

CO spike of 29 ppm which steadily drops thereafter. This spike is not replicated on the 

other MultiRAE.  

OFS asked 616 FWS whether any equipment or vehicles are currently running. 

616 FWS confirms there are not. 

1455 Response team measures readings at 616 HVAC fresh air intakes:  

• NO2 readings above AL. 

• NO readings above detection limit, but below AL.  

• All other constituents less than detectable.  

OFS IH notifies PO IH of readings above AL and detection limit.  

1458 DFLAW S&H level 3 manager notifies lead HAMTC safety representative of C-67 odor event.  

1459 Response team enters 616.  

OFS IH reports faint chlorine odors in 616 reception area to PO IH. 

1502 OFS IH reports peak readings in front administrative area to PO IH: 

• NO2 readings above AL.  

• NO readings above detection limit, but below AL.  

• All other constituents less than detectable.  

1503 OFS H&S level 3 manager contacts OFS IH to request update.  

OFS IH informs OFS H&S level 3 manager that response team is inside 616, and NO2 levels are 

above AL.  

1507 OFS IH reports peak readings in worker desk area to PO IH: 

• NO2 readings above AL.  

• VOC readings above detection limit, but below AL.  

• All other constituents less than detectable.  

1509 OFS IH reports peak readings in first waste storage bay to PO IH: 

• NO2 readings above AL.  

• VOC and NO readings above detection limit, but below AL.  

• All other constituents less than detectable.  

1510 OFS IH reports faint chlorine odors in second waste storage bay to PO IH. 

1512 OFS IH reports peak readings in second waste storage bay to PO IH: 

• NO2 readings above AL.  
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• VOC and NO readings above detection limit, but below AL.  

• All other constituents less than detectable.  

1515 OFS IH calls PO IH to discuss results with CSM and DFLAW S&H level 3 manager.  

1516 OFS IH reports peak readings in third waste storage bay to PO IH: 

• NO2 readings above AL.  

• All other constituents less than detectable.  

1517 Response team exits 616. 

OFS IH briefs 616 FWS on monitoring results.   

1518 IHTs depart from 616 to post their instruments.  

OFS IH departs from 616 to return to CSO.  

1526 OFS IH arrives at CSO. 

1537 DFLAW IH collects chlorine Drager tubes to use for further monitoring but discovers they are 

expired.  

1543 IHTs contact OFS IH and state that all sensors on their instruments passed the post-use 

function test, except NO.   

IHTs state that the NO2 took six minutes to pass the post-use function test. 

1548 IHTs contact OFS IH and state that the NO sensor passed the post-use function test, although 

it took four minutes. 

1600 CSO consensus is to perform additional monitoring, as NO2 levels were above AL, and an 

instrument equipped to read directly for chlorine gas may now be available.  

OFS S&H level 3 manager states that they have obtained a RAE system handheld gas detector 

with a chlorine gas sensor from HMIS.  

IHTs prepare a third MultiRAE instrument at 2704HV.  

DFLAW IH adds a chlorine gas AL to response plan.  

CSO updates OFS level 1 manager on response actions. 

1602 Waste services IH contacts OFS IH and informs them that a large forklift was in use today 

outside 616. 

1604 616 FWS contacts CSM requesting an update on building access.  

CSM states that additional monitoring will be conducted prior to restoring building access. 

1615 OFS S&H level 3 manager and IHTs arrive at 616.  

1620 OFS S&H level 3 manager reports faint odor inside building.  

OFS S&H level 3 manager reports both chlorine and NO2 were less than detectable. 

OFS S&H level 3 manager and CSM discuss inability to perform a post-use function test on the 

chlorine sensor until Monday. 

1622 CSM consults with the OFS level 1 manager on restoring building access, prior to the 

instrument passing the post-use function test.  

1625 CSM consults with the ESHQ level 1 manager on restoring building access, prior to the 

instrument passing the post-use function test.  

1627 CSM restores access to 616. 

1649 616 FWS provides an update to CSM.  

1650 CSM signs TFC-OPS-OPER-C-67 Attachment A – Response Plan page 2, completing C-67 response. 

 

 

ACGIH American Conference of Governmental Industrial Hygienists 

AL    Action Limit 

CO    Carbon Monoxide 

CSM   Central Shift Manager 

CSO   Central Shift Office 

DFAS  Data Fusion Advisory System 

DFLAW Direct Feed Low Activity Waste 

DRI   Direct Read Instrument 

FWS   Field Work Supervisor 

ESHQ  Environmental, Safety, Health & Quality 

eV    electron-volts 

HMIS  Hanford Mission Integration Solutions 

IH    Industrial Hygienist 

IHA   Inomedic Health Applications inc.  

IHIR  Industrial Hygiene Event Investigation Report 

IHT   Industrial Hygiene Technician 

inHg  Inches of Mercury 

LLW   Low Level Waste 

mph   miles per hour 

NH3   Ammonia 
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NO    Nitric Oxide 

NO2   Nitrogen Dioxide 

OEL   Occupational Exposure Limit 

OFS   Operations Field Support 

OSHA  Occupational Safety and Health Administration 

OVRC  Odor/Vapor Response Card 

PEL   Permissible Exposure Limit 

PID   Photoionization Detector 

PO    Production Operations 

ppm   parts per million 

S&H   Safety and Health 

SO2    Sulfur Dioxide 

STEL  Short Term Exposure Limit 

SWIHD Site Wide Industrial Hygiene Database 

TLV   Threshold Limit Value 

VOC   Volatile Organic Compound 

Sampling/Monitoring Results: 
 
Workers reported smelling a chlorine/bleach-like smell inside 616. When performing initial 

monitoring, a DRI with a chlorine gas sensor was unavailable. Per Honeywell Technical Note TN-114, 

NO2 electrochemical sensors have a negative 100% cross-sensitivity for chlorine gas. For example, if 

chlorine gas was present at 1.0 ppm, the NO2 sensor would register this value as negative 1.0 ppm. 

However, the MultiRAE instrument used during the response displays all readings, whether negative 

or positive, as positive values. Therefore, IH proceeded with using a NO2 sensor as a screening tool 

for chlorine gas with a 1:1 ratio.  

 

The following AL were set, to ensure compliance with the OELs listed below: 

 

Constituent       PEL             TLV           STEL          Ceiling        Action Limit  

Ammonia           50 ppm          25 ppm        35 ppm        -               12.0 ppm 

VOC               N/A*            N/A*          N/A*          N/A*             2.0 ppm 

NO2                -               0.2 ppm       -             5.0 ppm          0.1 ppm 

CO*               50 ppm          25 ppm        -             -               12.0 ppm 

NO*               25 ppm          25 ppm        -             -               12.5 ppm 

SO2*                  5 ppm             -               0.25 ppm          -                  0.1 ppm 

Chlorine            -                 0.5 ppm         1.0 ppm         1.0 ppm            0.25 ppm 

 

*VOC regulatory limits vary, depending on the constituent itself. At the time of response, DFLAW IH 

and CSM opted to use to tank farms VOC AL (EH-09-001).  

**Neither CO, NO, nor SO2 were included on the initial response plan signed by DFLAW IH or CSM. 

However, upon OFS IH arrival at 2704HV, IHTs had performed a pre-use function test for all three 

constituents, and these readings are included in the accompanying SWIHD. OFS IH has retroactively 

added an AL for these constituents. 

 

The following peak readings were recorded during initial monitoring (1455): 

 

LOCATION                     VOCs (10.6 eV)  VOCs (11.7 eV)  NH3        NO       NO2       CO         SO2   

Parking lot                   N/A             N/A             N/A       N/A      N/A      27.0 ppm   <0.1 ppm 

Fresh Air Intake (Outdoor)    0.010 ppm      <0.010 ppm      <1.0 ppm   0.5 ppm  0.3 ppm  <1.0 ppm   <0.1 ppm 

Administrative Area           0.020 ppm       0.022 ppm      <1.0 ppm   0.5 ppm  0.3 ppm  <1.0 ppm   <0.1 ppm 

Kitchen/Bathrooms             0.020 ppm       0.032 ppm      <1.0 ppm  <0.5 ppm  0.3 ppm  <1.0 ppm   <0.1 ppm 

Worker Desk Area              0.010 ppm       0.030 ppm      <1.0 ppm   0.5 ppm  0.2 ppm  <1.0 ppm   <0.1 ppm 

First Waste Storage Bay       0.010 ppm       0.016 ppm      <1.0 ppm   0.5 ppm  0.2 ppm  <1.0 ppm   <0.1 ppm 

Second Waste Storage Bay      0.010 ppm       0.016 ppm      <1.0 ppm   0.5 ppm  0.2 ppm  <1.0 ppm   <0.1 ppm 

Third Waste Storage Bay       0.010 ppm      <0.010 ppm      <1.0 ppm   0.5 ppm  0.2 ppm  <1.0 ppm   <0.1 ppm 

 

 

CO and NO2 were both recorded above AL during the initial monitoring event.  

 

Upon arrival at 616, OFS IH provided two MultiRAE DRIs and a ppbRAE to the IHTs. The instruments 

were configured as follows: 
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Instrument Sensor Pre-Use Function Test Conducted? 

DRI #003469 NO Yes 

CO  No 

NH3  No 

NO2 Yes 

SO2 Yes 

DRI #003455 CO Yes 

LEL No 

NH3 Yes 

O2 No 

PID (10.6 eV) Yes 

DRI #001479 PID (11.7 eV) Yes 

 

Before exiting the 616 parking lot to begin response actions, OFS IH directed both IHTs to start 

datalogging in five second increments. While still in the process of setting up data logging, DRI 

#003469 alarmed at 27.0 ppm CO. OFS IH asked whether this reading was replicated on instrument 

#003455, which had passed the pre-use function test for CO. All readings on DRI #003455 were less 

than detectable (<1.0 ppm). OFS IH surveyed the parking lot for running vehicles and asked the 616 

FWS whether any vehicles or equipment were running in the yard. No emission sources were 

identified, and the CO readings on instrument #003469 continued to steadily decrease below the AL. 

Subsequently, OFS IH ruled that this was likely a faulty sensor and proceeded with incident 

response. CO readings remained below detection limits (<1.0 ppm) on DRI #003455 for the entire 

response at 616.  

 

NO2 readings were above the 0.1 ppm AL both outside 616 and inside 616. These readings were 

sustained and ranged from 0.2 ppm to 0.3 ppm. OFS IH communicated these elevated readings 

immediately to CSO, through PO IH, and allowed the field response to continue for investigative 

purposes. OFS IH, knowing that the 0.1 ppm AL is based on chronic exposure, reasoned the worker 

exposure would be maintained below the 0.2 ppm TLV, as it is an 8-hr time weighted average. The 

initial field response lasted approximately twenty-seven minutes (approximately 0.45 hours). At a 

peak concentration of 0.3 ppm NO2, employee exposure can be estimated as follows: 

 

TWA = SUM(Ci/Ti) 

        8 hr 

 

TWA = SUM(0.3 ppm/0.45 hr) 

             8 hr 

 

TWA = 0.017 ppm 

 

The response time’s projected exposure, as an 8-hr TWA, is 0.017 ppm NO2. This is less than 10% of 

the ACGIH TLV, indicating exposure was maintained at an acceptable level. At no point during the 

response did NO2 concentrations exceed the 5.0 ppm ceiling.  

 

All other constituents were below the AL. All sensors passed the post-use function test. 

 

Upon completion of the first sweep, OFS IH returned to CSO, where it was decided that an 

additional sweep would be required, as NO2 levels were above the AL for both NO2 and chlorine gas 

(as it was being used as an indicator). OFS S&H level 3 manager obtained a QRAE 3 with an 

electrochemical chlorine sensor from HMIS and directed a third MultiRAE (DRI #002371) be prepared, 

with only the NO2 sensor receiving a pre-use function test. The QRAE 3’S pre-use function test was 

performed by HMIS workers prior to the OFS S&H level 3 manager receiving the device. On 12/23, OFS 

IH learned the pre-use function test did not span the entire 10.0 ppm source value, only reaching 

8.0 ppm prior to termination of the pre use function check.  This was noted in the referenced 

SWIHD survey. The response team again swept the building, with chlorine gas concentrations 

remaining below the detection limit for the entire duration. NO2 had intermittent fluctuations at 

the detection limit (0.1 ppm) and was only briefly sustained at the AL inside the first waste 

storage bay.  

 

NO2 subsequently passed the post-use function test. The QRAE 3 was unable to receive a post-use 

function test until the following Monday (12/23).  Again, the source value of the gas was 10.0 
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Sampling/Monitoring Results: 
 
ppm, and the post-use test was terminated at 7.5 ppm.  The low indicator could identify a 

potential low bias during field response.  However, the NO2 sensor served as a secondary validation 

that chlorine gas concentrations were not present at or above the AL.   

 

SWIHD References: 
SWIHD #24-09942 “TFC-OPS-OPER-C-67 Field Response Actions at 616” 

Additional Information: 
Respiratory protection equipment was not prescribed for the initiating event. Accordingly, at the 

time of the initiating event, the affected workers were not wearing respiratory protection 

equipment. Respiratory protection equipment was not required, nor worn, for the response actions.  

 

Response actions are detailed below, on TFC-OPS-OPER-C-C-67 Attachment A pages 1 and 2: 
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Additional Information: 

 
The 616 HVAC system was upgraded in the summer of 2024. The units were lowered from the roof-top, 

onto the ground on the northeast side of the building. Workers frequently operate emissions generating 

equipment on the north lot behind the building, including the area where the fresh air intakes are 

located. If vehicles idle or operate for long periods of time, there is the potential for diesel 

exhaust to migrate inside the building. Signs stating “No engine idling within 25 feet” are posted 

on the HVAC units.  

 

Per discussion with the Waste Services IH, the 616 work crew had been unloading two Conex boxes from 

a flatbed semi-trailer with a diesel forklift in the hour proceeding the odor event. The crew 

reported to the Waste Services IH that they never encroached on the 25-foot boundary. Additionally, 

the wind direction at the time was NNW, indicating any emissions produced were blowing away from the 

fresh air intake.  

 

As odor descriptors (as provided by AIHA “Odor Thresholds for Chemicals” 4th Edition [2024]) provided 

for NO2 do not match “chlorine-like” it is unlikely that the odor was the result of NO2 exposure. 

Additionally, a commensurate spike in other combustion compounds (i.e., CO, VOCs, NO, SO2) was not 

observed during response actions. A review of the OVRC indicates that occupants inside the building 

did not report detecting the odors; rather, the outdoor work crew noticed them upon re-entering the 

building after ceasing to operate emissions generating equipment. 

 

Per discussion with the pipefitter’s FWS, shower filter maintenance was not performed the day of the 

odor event. Subsequently, bleach was not introduced in the second waste storage bay for this purpose. 

 

While the odor source is unknown, IH acknowledges that the fresh air intakes being located on the 

ground next to the emissions generating equipment has the potential for diesel exhaust to migrate 

indoors. IH recommends operations evaluate the feasibility of either limiting emissions generating 

equipment in the northeast portion of the lot or shutting off the fresh-air intake when operating 

emissions generating equipment for a prolonged portion of time.  

 

Recommendations/Conclusions: 
IH concludes that the exact source of the odors is unknown. IHT monitoring did not indicate that 

chlorine gas was present inside 616 at concentrations greater than the OSHA or ACGIH regulatory 

limits.  

 

IH recommends that operations evaluate the feasibility of either limiting emissions generating 

equipment in the northeast portion of the lot or shutting off the fresh-air intake when operating 

emissions generating equipment for a prolonged portion of time. 
 

Others: 

• None of the affected workers reported symptoms, and all declined precautionary medical 

surveillance.  
 

Associated Documents: 

iCAS Number: N/A EIR Number: 2025-021 
 

Industrial Hygienist: 

    
Print First and Last Name  Signature / Date  

Industrial Hygiene Level 3 Manager 

    
Print First and Last Name  Signature / Date  

Industrial Hygiene Level 2 Manager: 

    
Print First and Last Name  Signature / Date  

 
























































































