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LEGAL DISCLAIMER

This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or any third party's use or the results of such use
of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof or its contractors or subcontractors. The
views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.

This report has been reproduced from the best available copy.

Printed in the United States of America



Washington River Protection Solutions

EVENT SUMMARY

NOTE: This form provides timely notification to management and documents preliminary information of an event that may
require a more formal investigation. Details may change upon further examination and analysis. The following is a current
status of available information:

-

.Project: DFLAW/ETF Operations 2. Report Date: 07/15/2024

3. Investigation Title: C-67 Response near DFLAW Trailers

4. Investigation Report Number: EIR-2024-046

5. Responsible Manager: | ]

6. Event Investigator:

200E/Outdoor area around DFLAW Team trailers (M0O282, MO0283,
7. Area / Building / Location: MO284, M0O158, MO159, and M02294)

8. Date and Approximate Time of Event: Date: 07/11/2024 Time (military): 0603 hours

9. Associated Action Request (AR) Number: WRPS-AR-2024-2280

10. Associated Occurrence Report Number (if applicable): N/A

11. Event Investigation Meeting Held: Yes [ ] or No [X] Date: N/A Time (military): N/2

12. Activity in Progress: (What activity was under way, include procedures and work order numbers, as applicable)

A worker reported stronger than normal odors when traversing outside the DFLAW Team
trailers. Traversing between work locations is considered a Level 4 activity,
therefore, procedures and/or work order numbers are not applicable.

13. Personnel Involved: (Job positions, number of personnel, identify any support organizations or subcontractors)
1-WRPS Radiological Control Technician (RCT)

14. What Happened: (Provide a short discussion of what happened)

On 07/11/2024, at approximately 0603 hours, an individual reported smelling faint
“septic, sewer, musty, and non-descript” odors when traversing between the Direct
Feed Low Activity Waste (DFLAW) Team trailers. The affected individual indicated they
were experiencing headache, dizziness, and nausea symptoms and was therefore directed
by the Central Shift Manager (CSM) to report to the on-site medical provider for
precautionary medical evaluation. The affected individual was evaluated by the on-
site medical provider and released to return-to-work without restriction at
approximately 0900 hours.

15. Where Did It Happen: (Description of work area and working conditions. Include information on weather conditions, PPE,
Postings, eftc.)

At the time odors were reported, the individual was wearing standard street clothing

and in a work location that is not posted as a radiologically controlled area. The

worker was not in an area requiring the use of respiratory protection or a personal

ammonia monitor (e.g., VentisPro or ToxiRAE) .

The Data Fusion and Advisory System (DFAS) application, powered by SmartSite™, was
utilized for outdoor weather details at the time odors were reported. The DFAS
dashboard indicated the following weather conditions at 0603 hours on 07/11/2024:

* Wind Speed: 6.4 mph (15-minute average)

* Wind Direction: 250° (from West/Southwest)

* Mixing Height: 400 feet above grade

* Stability Class: F/G (moderately stable/extremely stable conditions)

16. Impact to Facility: (Caused by the event or a description of known consequences)
No impacts to facility safety status, operational capabilities, or facility
reliability occurred.
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Washington River Protection Solutions

EVENT SUMMARY

Access was restricted to the DFLAW Team trailers (M0O282, M0283, M0284, MO158, MO159,
and M02294) for approximately 1.5 hours. No additional impacts to scheduled
07/11/2024 work evolutions occurred.

17. Immediate Actions Taken: (List immediate actions taken to stabilize the scene or respond to the event)

- The CSM directed the worker who reported experiencing symptoms to report to the
on-site medical provider for precautionary medical evaluation.

- CSM initiated TFC-OPS-OPER-C-67, Response to Stronger than Normal Odors, response
actions for reported stronger than normal odors.

- CSM issued a Shift Office Event Notification (SOEN) that directed personnel located
in DFLAW Team trailers (M0O282, MO0283, M0284, MO158, MO0O159, and M0O2294) to remain
inside and restrict all other personnel from accessing the DFLAW and Wet Grout area.
- CSM made required TFC-OPS-OPER-C-67 notifications.

- Production Operations shift Industrial Hygiene Technician (IHT) initiated TFC-OPS-
OPER-C-67 response actions and monitoring per Industrial Hygiene Sample Plan (IHSP)
POE-MULTI-TFCOPSOPERG67.

- Event Investigation EIR-2024-046, “C-67 Response near DFLAW Trailers” was
initiated.

18. Compensatory Actions Taken:
None.

19. Remedial Actions Taken:
None.

20. Key Elements of the Investigation: (Key investigation points)

To summarize the conclusion of IHIR-00099, “TFC-OPS-OPER-C-67 Response at DFLAW
trailers”, investigation and Direct Reading Instrument (DRI) monitoring could not
readily identify a source of the reported odors.

DRI monitoring performed during TFC-OPS-OPER-C-67 response actions did not indicate
further action was necessary with regard to a worker safety and health occupational
exposure limit standpoint. As a result, the area was released from restricted access.

The following considerations support the IHIR-00099 conclusions:

1) The DFAS dashboard provides a Exhauster Potential Exposure Zone (PEZ) Model
of exhaust plumes at the reported time of the event based on wind speed, wind
direction, mixing height, and atmospheric stability class (Refer to
Attachment 1). Evaluation of the weather details determined the cause of the
odor event was unlikely to be resultant of Tank Farms exhauster emissions
based on the mixing height (400 feet above grade) and atmospheric stability
class (moderately stable/extremely stable conditions).

2) While the reported odor descriptions are inconsistent with Tank Waste
Chemical Vapors, due to the location odors were reported being in proximity
to the Tank Farms, monitoring for Tank Waste Chemical Vapors was still
conducted during the TFC-OPS-OPER-C-67 response.

Because nitric acid was utilized in nearly all production processes that
generated tank waste, and the most common by-product of those processes was
reduction of nitrate ion to ammonia during the dissolution (oxidation) of
irradiated fuel, ammonia is the most prevalent chemical of potential concern
(COPC) found in all tanks. Therefore, ammonia is utilized as a sentinel
indicator for Tank Waste Chemical Vapor COPCs and DRIs equipped with an
ammonia sensor are utilized at a minimum when monitoring for tank waste
chemical vapors/COPCs. Monitoring for VOCs utilizing DRIs equipped with 10.6
eV photoionization detectors provides further indication for Tank Waste
Chemical Vapors/COPCs.
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Washington River Protection Solutions

EVENT SUMMARY

Investigative TFC-OPS-OPER-C-67 DRI area monitoring was performed in the
general areas around the MO-284, MO-158, MO-282, MO-283, MO-159, MO-2294, and
MO-2522 Shower Trailer as well as along the 2607-E10 SNS Lift Station and
Septic Tile Field and portable restrooms/”blue rooms”. Investigative TFC-OPS-
OPER-C-67 DRI area monitoring indicated less than detectable concentrations
for ammonia (< 1 ppm) and VOCs (<0.010 ppm), which are below anticipated
background levels. Therefore, providing further indication the cause of the
reported odors was unlikely to be resultant of Tank Farm exhauster emissions.

DRI monitoring for hydrogen sulfide and carbon monoxide was conducted during
the TFC-OPS-OPER-C-67 response based on a “sewer” odor descriptor provided by
the affected individual and the reported symptoms of “headache” and
“dizziness”. “Sewer” odors can be indicative of organic sulfur-based
compounds (e.g., hydrogen sulfide) resultant of nearby septic related systems
or equipment. In addition, the affected area has a long history of similar
odors that have been found to be associated with sources other than Tank Farm
exhauster emissions, such as septic tank gaseous emissions. Carbon Monoxide
is an odorless gas, that at exposures of 35 to 400 ppm (based on length of
exposure) are known to cause symptoms of headache and dizziness.

Hydrogen sulfide gas has an offensive distinct rotten egg odor that is
perceived by the human olfactory sense at very low concentrations, with the
lower range of the odor threshold value being 0.00004 ppm. While the
resolution of the DRI is insufficient to detect concentrations at the lower
range of the odor threshold value, they are sufficient to detect hydrogen
sulfide at concentrations below their established action level and
occupational exposure limit (OEL). Investigative TFC-OPS-OPER-C-67 DRI
monitoring indicated less than detectable concentrations of hydrogen sulfide
(<0.01 ppm) and carbon monoxide (< 1 ppm), therefore, concentrations were
below the established action levels and OELs.

Herbicide was applied directly upwind of the affected area within 24 hours of
event initiation. Based on weather conditions during and after application
the herbicide should have dried well before event initiation, and therefore
airborne concentrations of the volatile product constituents should have been
deminimus. During TFC-OPS-OPER-C-67 field response actions, application of
herbicide was on-going south of the affected area, however, it could not be
determined if herbicide application was ongoing during the initiating event.
Nonetheless, based on the weather conditions (specifically wind speed and
direction) and the GHS-SDS for Vista® XRT herbicide listing the product odor
as “spicy”, it was determined herbicide application was an unlikely source
for the reported odors.

Memo WRPS-1904672.1, "TANK FARM EXHAUST STACK CONCENTRATION ALARM/ACTION
LEVELS FOR AMMONIA" establishes ammonia concentration stack alarm/action set
points for tank farm exhausters based on the predicated ammonia concentration
at unspecified ground receptors utilizing the Quantitative Risk Assessment
(ORA) model. The exhauster high level alarm was established at concentrations
where the predicted ground receptor ammonia concentration of 2.5 ppm (or 10%
of the established Occupational Exposure Limit for ammonia) could be
observed.

The exhauster high level alarm conservatively established for A Complex
(excluding A farm) is 460 ppm. According to the Vapor Monitoring and
Detection System (VMDS), the ammonia concentration observed at the time of
event occurrence was 10.319 ppm at the 241-AW exhauster, 0 ppm at the POR-126
exhauster, 0 ppm at the POR-127, and 4.669 ppm at 702-AZ exhauster. The AN
exhauster VMDS was out-of-service, therefore, alternate readings were
acquired once per calendar day in accordance with TF-OPS-IHT-037. The AP
exhauster VMDS was operable, however, readings were unable to be readily
retrieved from PI Vision or Tank Farm Monitoring and Control System (TEFMCS).
The highest ammonia concentrations observed between 07/04/2024 and 07/11/2024
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EVENT SUMMARY

was 26 ppm at the AN Exhauster. Conservatively utilizing the higher ammonia
concentration observed in the AN exhauster, a predicted ground receptor
ammonia concentration of 0.141 ppm (or 0.56% of the established Occupational
Exposure Limit for ammonia) would be expected if AN, AY/AZ, AX, or AW farm
exhauster emissions were present.

The exhauster high level alarm conservatively established for A farm is 160
ppm. According to the Vapor Monitoring and Detection System (VMDS), the
ammonia concentration observed at the time of event occurrence was 0 ppm at
the POR-518 exhauster and 0 ppm at the POR-519 exhauster. Thus, a predicted
ground receptor ammonia concentration of 0 ppm (or 0% of the established
Occupational Exposure Limit for ammonia) would be expected if A tank farm
exhauster emissions were present.

Therefore, providing additional indication the reported odor was unlikely to
be resultant of Tank Farms exhauster emissions.

21. Positive Aspects Identified:

Personnel responded promptly to the event, implementing the applicable TFC-OPS-—
OPER-C-67 procedure and response actions.

22. Key Take Aways / Learning Opportunities:
None.

23. Event Investigation:
[ 1 An Event Investigation will be completed per TEC-OPS-OPER-C-14.
[ 1 This event will be managed by another process, i.e., Operability Evaluation, Engineering Technical Evaluation, etc.
[X] This event does not require continuation of the Event Investigation process.

Responsible Manager Approval: ﬂed by I
ate: 2024.07.17 17:32:59 -07'00'

Name (First, Middle Initial, Last) Signature / Date

CAS Manager Approval: _ Diiitalli signed by [

Date: 2024.07.17 18:12:39 -07'00'
Name (First, Middle Initial, Last) Signature / Date
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Attachment 1- DFAS Exhauster Potential Exposure Zones and Reported Odor Locations
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Washington River Protection Solutions
INDUSTRIAL HYGIENE EVENT INVESTIGATION REPORT (IHIR) (Continued)

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 Response Actions.

While the odor description is inconsistent with Tank Waste Chemical Vapors, due to the proximity to the Tank Farms, monitoring for Tank Waste
Chemical Vapors was performed:

Ammonia is used as a sentinel Tank Waste Chemical Vapor for chemicals of potential concern (COPC). Each Hanford production process had
different feedstock chemicals and generated different waste streams. Hanford production processes were also separated temporally, with different
processes being performed at different times in the history of Hanford production (1943 — 1986). Some chemicals are common to all
processes/waste streams (e.g., nitric acid), while others are specific to particular processes/waste streams. Some in-tank waste treatment processes
(e.g., neutralization and de-nitrification) used the same chemical feed stocks (e.g., sodium hydroxide solution) in most, if not all Tank Farms. The
chemistry and radiochemistry of these compounds result in waste stream similarities across all tank farms. Because nitric acid was common to
nearly all processes that generated tank waste, and the most common result of those processes was reduction of nitrate ion to ammonia during the
dissolution (oxidation) of irradiated fuel, ammonia is the most common COPC and is found in all tanks. It is logical to choose ammonia for the
sentinel as it is a byproduct of all production processes and found in all tanks.

Therefore, when monitoring for Tank Waste Chemical Vapors/COPCs, DRI equipped with an ammonia sensor is utilized at a minimum.
Additional COPC monitoring was conducted concurrently with ammonia during the event response. The COPC with DRI monitoring
capabilities readily available at the Tank Farms includes VOCs. As individual agents are not identified when monitoring for VOCs, an Action
Limit was developed as an indicator of Tank Farm emissions (mixture of organic vapors) that could impact workers” health and conservatively set
at 2 ppm. When monitoring for Tank Waste VOC vapors, DRI equipped with a 10.6 eV PID is utilized to detect multiple VOC COPCs
simultaneously.

NOTE: The 2 ppm Action Limit is not applicable to chemical use.

Review of the Data Fusion & Advisory System (DFAS) application, powered by SmartSite™, dashboard for the approximate time of the Event:

Wind Drecsion. 250

Wind Speed: 64 mph

NOTE: 241-AW Farm and POR-518/519 Exhausters are not connected to the DFAS; however, an aproximate exhar plume was dedbased
on other modeled plumes.

NOTE: Additional Information continued on next page.
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ODOR/VAPOR RESPONSE CARD

;1. Complete below information and map (Page 1).

¢ Date and time ofevent: =7 -//-74
e Check Applicable:
@Odor [ ] Ammonia Alarm (6 ppm) [ ] Ammonia Alarm (12 ppm) [_] Alarm (other - describe):

|
|

o k you were performing:
S SO pwrrl pa<  beioe e bviviod .
. ? Describe:

1 i f
| 4TRAS &

¢ Location of event (mark area on map and wind direction):
ALEA SWERCWADN & DELAW

* Name(s) of others in or near the affected area:

102 BCX T EAWM

e Was Industrial Hygiene present, who?

[_] Other (describe):

¢ |s source known/likely? Describe:
U IO

o

® Describe the odor:
] Sweet ] Sour ] Smoky []/Septic/Sewer B/Musty [] Rotten
[] Metallic ] Onion [] Earthy [] Ammonia [ ] Citrus [] Solvent

® Your symptoms? [] None

V| Headache [ZfDizziness E{Nausea [ ] Cough [ ] Fatigue
[ 1 Weakness [ ] Sore Throat [] Difficulty Breathing [] Eye Irritation [ ] Rash
[ ltch [] Tingling [] Numbness [] Taste

(] Other (describe):

If received by Supervisor/IH/U-SR, Supervisor/IH/U-SR will ensure card is provided to the CSM.

2. Provide this completed card (Page 1 & 2) to Supervisor, Industrial Hygiene, your Union Safety Representative or the CSM. |

|
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ODOR/VAPOR RESPONSE CARD

at

a.

the CSM.

Instructions:

1. Notify Immediate Supervisor.
2. Contact Central Shift Manager (CSM),
3. Complete both pages of this form and

include as many details as possible,
including:

Approximate location, see map
at right;

Wind direction, speed and
description, such as stable or
gusty wind;

Environmental conditions, such
as hot, cold, windy, rainy;
Other work or contractors in the
area;

Anything else you think is
relevant.

4. Provide the completed card to your
Supervisor*, Industrial Hygiene*, Union
Safety Representative* or the CSM.

* If received by Supervisor, IH, or Union
Safety Representative, the Supervisor/IH/
Union-SR will ensure card it is provided to

|
|
|
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