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Executive Summary

At approximately 10:15am, on 11/16/18, a four-man MSA work crew began to prepare for an
electrical outage in support of a Washington River Protection Solutions maintenance work
order. The outage required two MSA Electrical Utilities (EU) Linemen to access a utility pole
mounted transformer, located between the southeast corner of AW Farm and Building 272-AW.
While accessing the transformer via travel in a “Bucket Truck”, and reaching a height of
approximately ten feet above ground, the EU Linemen noticed an abnormal odor and stopped.
Both workers notified the on-site EU Supervisor and assigned MSA Health Physics Technician
(HPT), and immediately descended back to the truck. By the time both EU Linemen had
returned to the truck, the EU Supervisor and HPT smelled odors they would later describe as
“ammonia”.

The work location for this job was directly southeast of the A and B Air Train Stacks located in
AW Farm. At the time, the winds were coming out of the northwest, heading in a southeasterly
direction. Given the elevation gain of the “Bucket Truck” in relation to the top of the Air Train
Stacks, the wind speed and direction, and the limited amount of vertical dispersion, the air train
stacks would be a plausible source of potential tank farm odors.

Taking into account the conditions, the EU Supervisor went to inform the Central Shift
Manager (CSM) of the issue, with the three remaining MSA crewmembers eventually meeting
up with both of them in the Central Shift Office. The CSM offered the MSA work crew medical
surveillance at this time, however, all declined. The CSM then dispatched the two assigned B-
Shift Industrial Hygiene Technicians to conduct sampling of the area using a direct reading
instrument (DRI). The multi-gas meter readings were less than background for ammonia and
total volatile organic compounds at ground level. Additionally, the DRI was mounted to the
“bucket” and transported to the approximate height originally obtained by the two EU Linemen.
The DRI indicated the same multi-gas meter reading samples at height, as those samples taken
at ground level (none).

No MSA crewmembers presented symptoms during the sampling plan; however, the EU
Supervisor indicated “difficulty breathing” when filling out the Odor Response Card, which was
completed after the sampling plan was conducted. Once symptoms were indicated, the CSM

had the B-Shift Operations Engineer transport the EU Supervisor to the Site Occupational
Medical Clinic for evaluation. Appropriate notifications were made to WRPS, MSA and DOE
management and AOP-015 was entered into at 1115. The EU Supervisor was eventually
released to return to work without restriction at 1432,

Though originally declining medical attention, the HPT assigned to the MSA work crew, did
elect to be evaluated by the Site Occupational Medical Clinic that same day. The HPT
eventually returned to work without restriction as well.

AOP-015 was exited at 1450 on 11/16/18.
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Investigation

On the morning of 11/16/18, a Mission Support Alliance (MSA) work crew prepared to conduct
an electrical outage, utilizing Work Order # 4977734/W. A portion of the outage was in support
of Washington River Protection Solutions (WRPS) Work Order # 290497, which allowed for
the inspection and testing of the low voltage electrical distribution system within Building 272-
AW. The MSA work crew consisted of one Electrical Utilities (EU) Lineman Supervisor, two
EU Linemen and one Health Physics Technician (HPT).

In order for the MSA work crew to conduct the outage, a “Bucket Truck” was required to access
Transformer C6692L, which is mounted on a utility pole located between the southeast corner
of AW Farm and Building 272-AW (see photos below).

MSA Bucket Truck Utility Pole and Transformer C6692L

The MSA work crew conducted a pre-job briefing prior to leaving their shop and then
proceeded to the job site. The bucket truck was positioned (parked and set up for operations)
just outside the SE corner fence line of AW Farm, south of the utility pole being accessed. At
approximately 1000, the work crew conducted another pre-job briefing referred to as a
“Tailboard”. During the tailboard session the crew specifically discussed the current wind
direction, the close proximity of the AW Farm ventilation system (including stack height), and
the height to which they would be required to ascend in order to reach the transformer. The
winds during that period were coming from the northwest, heading in a southeasterly direction
(~ 305 degrees).
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Hanford Weather Station readings for Station 6, between 0800 and 1500, were as follows:

Station 6 Station 6 Station 6 Station 6 Station 6 Station 6 | Station 6 Station 6 Station 6
Time Stamp Wind_Direction| Wind_Speed |Max_Wind_Speed| Avg_Temp | Max_Temp | Min_Temp |Total_Rain| Avg_Barometric_Pressure | Avg_Relative_Humidity

(PST) (degree) (mile per hour)| (mile per hour) |[(Fahrenheit)| (Fahrenheit) | (Fahrenheit)| (Inches) (inches of mercury) (percent)
11/16/2018 8:00| 301.85 9.74 13.80 41.73 41.94 41.50 0.00 29.50 82.24
11/16/2018 9:00| 307.30 9.65 13.12 44.05 44.52 43.59 0.00 29.51 76.77
11/16/2018 10:00| 304.5 8.8 12.4 48.3 48.7 47.9 0.0 29.5 64.9
11/16/2018 11:00| 316.0 9.6 13.9 50.8 51.4 50.3 0.0 29.5 57.4
11/16/2018 12:00| 262.0 10.8 15.7 52.6 53.3 52.0 0.0 29.5 51.0
11/16/2018 13:00| 101.0 7.1 12.4 53.5 54.2 53.0 0.0 29.5 41.5
11/16/2018 14:00 92.0 8.2 14.6 55.3 56.0 54.6 0.0 29.5 353
11/16/2018 15:00| 18.4 6.7 11.1 54.9 55.3 54.5 0.0 29.5 34.0

At approximately 1015, the two EU Linemen entered the bucket® and began to travel (ascend)
towards Transformer C6692L. After reaching a height of approximately ten feet above the
ground (5 ft. above the truck platform), the EU linemen noticed an abnormal smell and stopped
travel. EU Lineman #1 smelled an unrecognizable odor at first, eventually describing it as sour
and musty. EU Lineman #2 described the odor as earthy and musty. Both workers notified the
EU Supervisor and HPT and immediately began to travel (descend) back to the truck. Neither
the EU Supervisor nor the HPT smelled any odors while the two EU Linemen were traveling up
or down in the bucket, however both eventually would, with the HPT smelling odors on two
separate occasions.

As the two EU Linemen were re-stowing and securing the bucket, the EU Supervisor walked
over to the Central Shift Office to see if an odor event had occurred or been reported. Once the
two EU Linemen secured the bucket, they moved the truck to a different location but remained
within the same general area of the Central Shift Office.

When the EU Supervisor reached the Central Shift Office (CSO), he met with the B-Shift
Operations Engineer (OE) and Central Shift Manager (CSM) to discuss the conditions his crew
had just encountered. The 11/16/2018 — 1025 CSM e-Log entry states the EU Supervisor
notified the CSM that, “while working on a man-lift about 15 feet off the ground on the south
east side of AW Farm, he and fellow workers...(names redacted)...smelled ammonia like odors.
Due to wind speed and direction and proximity of work to AW Stack, they believe the smell to be
emanating from the AW Farm Primary Ventilation Exhaust Stack. Workers have exited the man-
lift and are coming to the shift office.”

During this time, two WRPS Industrial Hygiene Technicians (IHTs) assigned to B-Shift in
support of the CSM were completing flammable gas readings in AW Farm. The IHTs had
noticed the MSA work crew during this time, including the evolution of raising and lowering
the bucket, but did not notice or consider anything to be out of the ordinary.

To conduct flammable gas readings in AW Farm, the IHTs used a Direct Reading Instrument
(MultiRAE Pro RAE, ID: 001680) commonly referred to as a DRI. Due to current WRPS
policy, both IHTs were wearing a Self-Contained Breathing Apparatus (SCBA) with full mask
and obviously did not (or could not) smell any abnormal odors in AW Farm.

Shortly after noticing the two EU Linemen descend back to the truck, the IHTs received
notification to report to the CSO. Both of them exited AW Farm, doffed (removed) their SCBAS
and went to the CSO as directed. During the transit, they continuously monitored the DRI with

! The man-lifting portion of the bucket truck
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no elevated readings indicated. Once they reached the CSO (~1045), the IHTs met with the
CSM, B-Shift Operations Engineer (OE) and the MSA work crew.

The group discussed path forward including, but not limited to, the following exchange of
information:

» All MSA work crewmembers were offered, and declined, medical surveillance.

» No MSA work crewmembers presented any symptoms at this time.

» The MSA crew would reposition the truck in the same or approximate area in which it
was originally located.

» The IHTs would conduct DRI ground readings at the event location.

> Since the IHTs were not qualified to operate or utilize the bucket truck, they would
clip/mount their DRI to the un-manned bucket and have the MSA crew raise the
DRI/bucket to the approximate location of where the EU Linemen first noticed the
odors.

» The IHTs briefed the MSA crew on how the DRI functioned (including readings and
alarms) and what they were looking for.

> Due to the location of the sampling plan, no SCBA use was required.

» Industrial Hygiene Sample Plan (IHSP) number IHP-09001 R6 would document the
sampling results.

After the discussion and briefing, the MSA work crew and two IHTs departed the CSO for the
event area to conduct the DRI sampling. The MSA work crew repositioned the bucket truck
back to the approximate area in which it was originally located, and the IHTs conducted DRI
ground readings. No readings above background were indicated. The IHTs then mounted their
DRI to the bucket and the MSA work crew raised the bucket to the approximate height of where
the original odors were noticed. The DRI was kept at this height (continuously monitoring) for
approximately two minutes and brought back to the truck.

Once retrieved, the IHTSs scrolled through the DRI readings, but found no readings above
background. At no time did any audible alarms alert personnel of any gases (above background)
being present. The CSM e-Log entry for 1115 states “IHTs return to shift office and report that
they did not detect any readings above background for NH4 or VOCs™*2

Upon completion of the sampling plan, the two IHTs returned to their shop, and the B-Shift OE
had all four MSA work crewmembers fill out an Odor Response Card (ORC). Prior to filling
out his ORC, the EU Supervisor made three phone calls to communicate the delay in the
electrical outage; his manager, MSA Dispatch and the WRPS Field Work Supervisor for Work
Order # 290497. During an interview with the EU Supervisor, he stated that after placing the
third phone call, he took a deep breath that felt like he inhaled “cold air”.

During that time, the CSM contacted the EV Team Industrial Hygienist (EV IH) via phone to
see if further action was required. However, given the following information, the EV IH
deemed bag samples as unnecessary:

1. No detectable DRI readings or alarms were indicated inside AW Farm while the IHTs
were conducting their rounds.

2 (NH4) = Ammonia, (VOC) = Volatile Organic Compounds
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2. No detectable DRI readings or alarms were indicated during the IHTSs transit (walk)
from AW Farm to the CSO, via the event area.

No detectable DRI readings or alarms occurred during the sampling plan.

No additional odors were detected by any personnel during the sampling plan.

No MSA crewmembers presented symptoms prior to filling out their Odor Response
Card.

o~ w

The EV IH presented the decision to forgo bag samples to the Production Operations Safety and
Health Manager at 1107.

While the two MSA EU Linemen and HPT filled out their ORCs, the EU Supervisor came in
from making his three phone calls and began to fill out his. During an interview, EU Lineman
#2 stated that the EU Supervisor looked “white” when he came back in to the shift office. After
all of the MSA work crewmembers had filled out their individual ORCs, the CSM quickly noted
the EU Supervisor had documented having a symptom of “Difficulty Breathing”. At this point
(1130), the CSM had the B-Shift OE transport the EU Supervisor to the Site Occupational
Medical Provider (Building 2719WB), as the other three MSA work crew members had already
left the shift office. The CSM contacted the EU Supervisor’s Manager to notify him of the issue
and provided the appropriate notifications up the management chains for WRPS, MSA and
DOE (See CSM e-Log 1130 entry).

Once notified by the CSM, the EU Supervisor’s Manager and three MSA work crewmembers
(EU Linemen #1 and #2 and the HPT) went to the Site Occupational Medical Provider in
support of the EU Supervisor. Several concerns related to the medical attention received by the
MSA work crew were communicated during their interviews, however, those concerns fall
outside the scope of this Event Investigation. However, this report recognizes those concerns
could be more adequately addressed through a patient safety representative or other advocacy
care type program.

At 1432, the Site Occupational Medical Provider released the EU Supervisor to return to work
without restriction (see corresponding CSM e-Log entry).

At 1450, the AOP-015 event for odors outside of AW Farm was exited (see corresponding CSM
e-Log entry).

On 11/17/18, the CSM was notified that the MSA HPT crewmember involved with the AOP-
015 event on 11/16/18 had been treated at the Site Occupational Medical Provider that same
day. The CSM e-Log entry for 0838 states ““...(MSA HPT) that was involved in the odor
response event outside of AW Farm on 11/16/18, and had initially declined medical evaluation,
reported to HPMC and was evaluated and released to return to work without restriction.”
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Event Timeline3

11/16/18

0431: Production Operations Shift Manager Turnover Checklist records A-Train as the
primary means of ventilation for AW Farm with A-Train Stack Continuous Air Monitor
(CAM) and Record Sampler are recorded as “Operating”

~0900: MSA crew (EU Supervisor, EU lineman #1 and #2, HPT) conducted a pre-job
briefing at the shop

~1000: MSA crew (EU Supervisor, EU lineman #1 and #2, HPT) assemble at worksite
to set up bucket truck and conduct “tailboard”.

~1015: EU Lineman #1 and Lineman #2 enter the bucket on bucket truck

1025: CSM e-Log entry states ““...while working on a man-lift about 15 feet off the
ground on the south east side of AW Farm, he and fellow workers...(names
redacted)...smelled ammonia like odors. Due to wind speed and direction and proximity
of work to AW Stack, they believe the smell to be emanating from the AW Farm Primary
Ventilation Exhaust Stack. Workers have exited the man-lift and are coming to the shift
office.”

1030: WRPS-PER-2018-2932 initiated

1045: CSM e-Log entry states the MSA EU Linemen crew and two IHTs “assembled in
the shift office to discuss odors detected outside of AW Farm. Dispatched IHTs to
perform sampling per IHP-09001”

1050: CSM e-Log entry states “CSM Confirmed that all workers who were involved
with odors detected outside of AW Farm were offered, and declined, medical
surveillance.”

1100: CSM e-Log entry states “Discussed IH Sample Plan requirements for AOP-015
response with... (IH)...does not want a bag sample for this event. As such, all required
actions are complete for IHP-09001 sample plan’ with second 1100 entry stating
“...Will enter AOP-015 (vs. C-67) since source of odor appears to be the AW Farm
exhaust stack...”

1115: Three CSM e-Log entries document; the on-call DOE Facility Representative was
notified of the event and access to the man-lift restricted; AOP-015 was being entered:;
IHTSs returned to shift office reporting no detectable readings above background for NH4
or VOCs.

1117: SOEN released stating “Entering AOP-015 for odors reported on man-lift outside
of AW Farm. Access to man-lift restricted at this location. CSM™

1130: CSM e-Log entry states notifications were made to the DOE on-call FACREP,
WRPS Safety and two other individuals for “First Aid and Injury, MSA lineman
reported concern near AW Farm and was taken to HPMC for evaluation”. A second
entry states “... (MSA Lineman) developed symptoms (unusual feeling in chest) after
smelling ammonia odors on elevated platform (man-lift) outside of AW Farm. He is
being taken to 200W HPMC by...”

1330: Event Investigation EIR-2018-043 initiated (CSM e-Log)

3 Additional event timeline stamps are contained within the attachments to this report.
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e 1432: CSM e-Log entry states ““...(MSA Lineman) that reported concern near AW Farm
was evaluated at HPMC and released to return to work without restriction™.

e 1447: SOEN released stating “Exited AOP-015 for odors outside of AW Farm. IH
sample results complete; no readings above background. CSM”’.

e 1450: Exiting AOP-015 Event (CSM e-Log entry)

e 1647: Production Operations Shift Manager Turnover Checklist records A-Train as the
primary means of ventilation for AW Farm. A-Train Stack CAM and Record Sampler
are recorded as “Operating™.

11/17/18

e (838: CSM e-Log entry (Late Entry) states “...(MSA HPT) that was involved in the odor
response event outside of AW Farm on 11/16/18, and had initially declined medical
evaluation, reported to HPMC and was evaluated and released to return to work
without restriction.”

11/19/18

« 1431: Received email from MSA point of contact for Water & Septic services stating no
septic services were being performed during the AOP-015 Event on 11/16/18. This

information was requested by the Lead Investigator to rule out any of these services being a potential source of odors.

11/20/2018

« 0627: Received an email from the MSA point of contact for herbicide and biological
control, stating services were being performed neither at nor near AW Farm that day

(l 1/16/ 18). This information was requested by the Lead Investigator to rule out any of these services being a potential source
of odors.

e ~0810: Conducted interviews with MSA work crew EU Supervisor, EU Lineman #1,
EU Lineman #2 and HPT. The MSA Manager of the EU Supervisor attended the
interview session as well.

e 1052: Received and email from EV Team Operations, stating no work was released for
AW Farm during the weekend of 11/16/18 thru the morning of 11/18/19. This information was

obtained to rule out any AW Farm activity as a source of odor.

11/29/2017
e (0800-1000: Conducted interviews with WPRS IHT #1 (and supervisor), B-Shift OE, EV
IH and CSM.
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Immediate Actions

» Upon noticing abnormal odors, the two EU Linemen in the bucket (man-lift) notified the
worksite EU Supervisor and HPT and immediately began to descend back to the truck.

» The MSA work crew exited the area.

» The EU Supervisor notified the CSM. Both the EU Supervisor and CSM made proper
notifications to their respective management chains.

» Work area restricted and AOP-015 entered.

» IHP-09001 sampling plan conducted.

Compensatory Actions

No compensatory actions were issued for this event.

Preliminary Extent of Condition Review

This event was bound to the area located at the southeast end of AW Farm just outside of the
AW Farm fence line.

Discussion of Potential Causes

The following factors (operational, environmental and geographical) were analyzed to
determine potential causes for the odors:

1. The A-Train ventilation stack was operational.

No waste disturbing work was scheduled, released or performed in AW Farm.
No septic, herbicide or biological work was being performed near AW Farm.
Wind direction was coming out of the NW heading in a SE direction.

The A-Train Stack is located in close proximity to the utility pole.

The utility pole accessed is located SE of the A-Train Stack.

N o g bk N

Modeling taken from the Air Pollutant Graphical Environmental Monitoring
System (APGEMS)* suggests the two EU Linemen were in the lateral plume of the A-
Train Stack (see Attachment 4 for additional details regarding this AOP-015 event).

8. The height of the A-Train Stack, in relation to the total approximate height obtained by
the two EU Linemen using the bucket truck, would not provide the vertical dispersion of
the stack exhaust gases normally associated with a greater stack height differential.

Based upon the information and factors above, it is suggested, though unsubstantiated; the most
likely source (potential cause) of the event odors would come from the AW Farm, A-Train
ventilation stack

4 The Air Pollutant Graphical Environmental Monitoring System (APGEMS) is a state-of-the-art atmospheric transport and diffusion model.
APGEMS is the primary atmospheric dispersion and dose assessment model for emergency planning, preparedness, and response applications at

the US Department of Energy's Hanford Site (https://mepas.pnnI.gov/earth/apintro.stm)
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Recommendations/Proposed Corrective Actions

1.

When work requires personnel to go aloft near a potential source of Tank Waste Vapors
(regardless of mechanism used), identify and institute a means to consider and evaluate
the likelihood of exposure due to operational, environmental and geographical
conditions (i.e., General Hazard Analysis, Job Hazard Analysis, Pre-Job Briefing,
Tailboard Sessions, etc.).

Conditions Adverse to Quality

1.

The MSA bucket truck was moved from the immediate area, after the work crew
detected odors, but prior to conducting IHP 09001 R6 sampling plan. In the event tank
vapors were present, this could have resulted in unnecessary or prolonged exposure.
(SWIMS protocol ineffectively implemented)

The EV IH was never informed (made aware) that MSA personnel were evaluated by
the Site Occupational Medical Provider for symptoms until the following Monday
(11/19/18).

The CSM was never notified the MSA HPT elected to seek medical surveillance after
leaving the Central Shift Office.

Other contractors (prime or sub) may not be familiar with the standard WRPS protocol
for AOP-015 events or what may be expected once the procedure is entered. In turn,
this may create a level of uncertainty for individuals outside of WRPS.

Other contractors (prime or sub) may not be fully aware of the medical surveillance
options and/or treatment limitations provided by the Site Occupational Medical
Provider.

Attachments:>

1
2.
3.
4. APGEMS-TF Modeling Information of Event

. WRPS TF-AOP-015 Industrial Hygiene Investigation Report (13 pages)

Industrial Hygiene Sample Plan (IHP-09001 R6) for TF-AOP-015 (1 page)
TF-AOP-015 Rev G-5, pages 7, 9 and 10 of 10 (3 pages)

5 All other administrative documents referenced in this report are available via the IDMS system
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 1 of 13)

Washington River Protection Solutions PER Number:

TF-AOP-015 INDUSTRIAL HYGIENE INVESTIGATION REPORT H/A
Time/Date and Event Location: EIR Number:
11/16/2018 @ 1015 Southeast of AW Farm EIR-2018-043

Evant Summary (Including number of kers vohved & L
1 MSA Electrical Utilities (ED) worker and 1 MSA HPT performing "stab pull® 15 feet in
the air on a man-1ift at the Scutheast corner of AW farm noticed a "Sour, Musty,
Barthy, Ammonia® cdor. 2 additional MSA BEU workers on the ground reported odors.
Work was paused. Workers lowered the man-lift and reported odors to the Central ghift
Manager at 1025. Imitially no symptoms were reported and medical evaluation was
declined. Later, 1 MSA BU worker reported symptoms "unusual feeling in chest"
[reported to shift office) "difficulty breathing® (odor response card) and was
evaluated at the Site Occupaticnal Medical Provider. The following day the HPT still
without symptoms was evaluated at the Bite Oecupation Medical Provider.

+ Was an IHT present during initiating event? [ ] Yes [X]No
IH Monitoring/Sample Survey Reports;
18-10000
Weather Conditions at Time of Event
*  Weather Station: &
»  Wind Direction and Speed: WHW & Smph
» Baromeiric Pressure 29.531 in/Hg Steady
" (steadyrisingMaling):
+ Temperature (F°*)

48.1 degreea F Rieing

Field Response Timeline:
11/16/18

1031 BV IH recleves missed call from Central shift Ooffice

1059 EV IH returns phone call to Central Shift Office and is briefed by the Central
Shift Manager. Briefing: 1 EU worker and 1 HFT on a man-lift outside of AN farm
emelled ammonia odora. No symptoms were identified and both declined medical
evaluation. During the occurrence, IHTs were performing flammable gas readings in AW
farm. Central Shift manager directed the IHTs to evaluate the man-1lift ineluding
sending a DRT instrument up in the man-lift and no readings for ammonia nor total VOC
were abowve background. Central Shift Manager asked EV IH if a bag sample or personal
sample should be taken or respiratory prescribed. EV IH informed the Central Shift
Manager that it was not necessary to perform additional sampling if the direct reading
instruments did not identify any anomalies and the workers did not experience any
symptoms .

1107 EV IH called acting Productien Operations Safety and Health Manager to inform him
of the ADP-15 event and decision logic.

1115: "SOEN-Entering AOP-0i5 for odors reported on man-lift outside of AW faxm.
Access to man-lift restricted at this location. CSM"

1445: "SOEN-Exited AOP-015 for odors outside of AN Farm. IH sample results complete;
no readinge above background. CSM*

1i/19/2018
0850 EV IH reviews Odor Response Cards with the Central Shift Manager and timeline of

events. PFour individuals reported odors instead of two. It was 2 lineman in the
bucket with HFT support on the ground. Additicnal description of odor from cards

Page 1 of 2 A-BOD5-T44 [REV 5)

Page 12 of 29



Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 2 of 13)

Washington River Protection Solutions PER Mumber:
TF-AOP-015 INDUSTRIAL HYGIENE INVESTIGATION REPORT
( Continued) N/A
Time/Date and Event Location: EIR Number:
11/16/2018 @ 1015 Scutheast of AW Farm EIR-2018-043

included *"sour, musty, earthy." Lineman with symptoms reported at 1130 the sameday and
was sent for evaluation. The HPT did not report symptoms but decided on medical
evaluation the following day 11/17/18. IHT survey in SWIHD ie not complete and is in
the process af evaluation.

11/28/2018

Met with IHT supervisor to clear up dicrepancies in the IHT survey. IHET eent
momitoring equipment in the bucket with the lineman due to fall protection
requirements and no detectable readings were cbserved or recorded., Readings for VOO
and Ammonia were not taken in AW farm during flam gas monitoring. Monitoring at the
man-lift cccurred between 0930 and 1015.

IH Author: -
L -

Frin First and Lasf Nams d Sigruslure Phone No. Date

2. GCMS Sample Results:

H/A
IH Author: N
W [f29/218
Print First and Last Nama Signal Phone Mo, Date
3. Additional Information:

« Odor Response Cards received:

+  Summary of IH Monitoring and
Sampling Data:
8. Monitoring:
b. Sampfing:
4. Summary of Em 1

5. Recommendations/Conclusions:
Identification of Source of the Concern: [ 1Yes | I1No

6. Other:

fifeafrg
Prird First and L 'WmE Slgraiie Phane No. Date
Page2of2 A-BOD5-T44 (REV §)
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 3 of 13)

ODOR RESPONSE CARD - 241-AW FARM

QOdors Detected with NO
immediate symptoms

1. Notify Immediate Supervisor.

2. Contact Central Shitt Manager, NN
Provide the bulleted information below.

3. Complste map, refum to Central Shift Offica
as soon as practicable.

Odors Detected WITH Symptoms
4, Notify Immediate Supervisor.

5. Contact csn, [N .
complete below bullsted information and
map.

« Your name and the work you were
performing -

» Your symptoms (if any)

« Date and time odor was noticed

+ Location of odors (mark area on map
and the-wind direction)

» Describe the odor

» Mame of other in or near the affected

area
 Was an IHT present?
» Possible source

8. Provide information on the back
of card,

7. Send this card immediately to the
Central Shift Office.

‘TF - .
N v W -

——— . P — <_“_f
-
by —— ad

[ -

=] t‘r‘ﬂ

AW-102 3}

i

cngnn B

:
:
&

X

Page 10f2
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 4 of 13)

ODOR RESPONSE CARD - 241-AW FARWM

1. Contact CSM, Complete below bulleted information and map,

@ Date and time odor was noticed 'E“.EL& /oS am

@ Your name and the work your were perfoming_

@ Location of odors (mark area on map and wind direction) Sep Mo {,

o Name()fotas i or e e aocie e [
© WasanHTpresent? ot gt fame o0 wsnest

@ Describe the odor [J Sweet [J Sour [J Musty [J Earthy [] Meétallic [J Smoky [J Roften [J Onion
O Cleaning Solution M Ammonia O Other:

® Possible Source Saces e Lot ‘
|
|

® Your symptoms (ifany) [ Headache [J Dizziness/Light-Headed [ Nausea [] Cough
[0 Fatigue/DrowsinessMeakness [J Scre/Buming Threat 2 Difficulty Breathing
[0 Watery/Irritated Eyes/Trouble with Visien [J Tingling/Numbness/Paralysis [] Rash/ltching ‘
O Cther:

2. Send this card to the Central Shift Office.

" Pagezotz ) A-B006-230 (REV 0}
I
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 5 of 13)

. -
ODOR RESPONSE CARD - 241-AW FAR# |
Odors Detected with NO
Immediate symptoms \
1. Notify Immediate Supervisor. 4 ' =T “_. ==l
[ —— . . c:‘."" ) » F—
2. Cantact Gentral Shift Manager, I T e o |
Provide the bulleted information below. - - D‘mc Eﬂ"m I — -
3. Complets map, retum to Central Shift Offics - CAwos ST paweas I .
&8 500N &5 practicatie, N i‘ i
= O !
Odors Detected WITH Symptoms s i Awan AW02 3 ! \
4. Notify Immediate Supervisar. g -0 ) ‘
5. Contact csM, NN i armn qﬂ; wiawe
complete below bullsted information and . . (!
map.
+ Your name and the work you were - = . I
performing ! - Aw-103 AW-104 ] S
= Your symptoms (if any) I ! |
= Date and time odor was naticed " i Ao !
» Location of edors (mark area on map ! Diuinn AW.0AC Flu = | & !
and the wind direction) ¥ £ @ jananc Qi ¥ |
= Describe the odor N W] - o : ) |
« Name of other in or near the affected i Coem T = g-"w'.b:
area | - h ] |
= Was an |HT present? [ i AW-106 AW-108 i
= Possible source h
6. Provide information an the back ) Clawos o !
of card. . w080 O v i
; f \
7. Send this card immediately to the | o s | IN
Central Shift Office. P B hme B B — B— 3—- N pume we | = ; _—
— — —_— - ! - I!|
241-AW FARM f/if
Page 1012 A-006-020 (REV ﬂll
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 6 of 13)

ODOR RESPONSE CARD - 241-AW FARIw

. Contact CSM, Complete below bulleted information and map. |
Date and time odor was noticed | |/14,/5  fBite- /0UIST '

Your name and the work your were perfoming _ I

Location of odors (mark area on map and wind direction) 3&& Map -

Namee) o athrs o re o aociod e |

¥Vas an IHT present? )7

e & 0 =

® Describe the odor [] Sweet [J Sour [J Musty [ Earthy [J Metalic [J Smoky [ Rotten [] Onion
O Cleaning Solution ., Ammonia 0O Other o —
® Possible Source SRtk

® Yoursymptoms (fany) [] Headache [ Dizziness/Light-Headed [J] Nausea [] Cough
[] Fatigue/Drowsiness/\Weakness [0 Sore/Burning Throat [ Difficulty Breathing |
L1 Watery/Irritated Eyes/Trouble with Vision [J Tingling/Numbness/Paralysis [ Rash/ltching
[9 Other: alonl€  iGuy wWOW

2. Send this card to the Central Shift Office.

Page2of2 A-E006-930 (REV TF
1
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 7 of 13)

ODOR RESPONSE CARD - 241-AW FARM
Odors Detected with NO
Immediate symptoms \
- L) ._.. AWETE S _-_ [
1. Notfy Immedite Superior & T LT T
2. Contact Central Shl'll.lana.ge:- | T L fem e |
Provide the bulleed information below. <. ) ’ e |
! miwee piwae 1
3. Complete map, retumn to Central Shift Office : w018 [=] Oawam |
as soon as practicable. i | l
- o
Odors Detected WITH Symptoms t Anes2 3 L
4. Notify Immediate Supervisor. T o o . [
5. contact csn, [N i i - \
complete below bulleted information and . - VIALVE PITB i
map. ' H
« Your name and the work you were - Q. [ & | |
performing X - Aw-103 AW-104 - .
* Your symptoms (if any) i L § !
= Data and time odor was noticed - I ' . I
« Location of odors (mark area on map ! O umssn L1 P .
and the wind direction) ¥ 2 1] aw000 o l—k e _
= Describe the odor i g rosvren. ., J .| !
» Mame of other in or near the affected AT }I’ !
anea - |
* Was an IHT present? i AW-105 Awa08 | T
» Possible source > i \
) . Do O s Wind Directag ||
8. Provide Information on the back - N b
of card. - . ponv-omc: Tl wonc | | ‘\j
. w E
7. Send this card immaediataly to the i . S | S
Central Shift Office. P o B g 3= B PR . N i- e |\ 4
P S S— T amaweaen @\
Page 10f2 A-BODB-830 (REV 0)
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 8 of 13)

B ODOR RESPONSE CARD - 241-AW FAR® |

1. Contact CSii, Complete below bulleted information and map.
® Dateand time odor was noticed ||~ jc-15 (D (@25 fw
@ Your name and the work your were parfoming — Line toork foc E b
@ Location of odors (mark area on map and wind direction) ~ See  Mep
@ Name(s) of others in or near the affected area _
® Was an IHT present? Y
@ Describe the odor (] Sweet (] Sour (Il Musty ﬁ Earthy [J] Metallic [] Smoky [] Rotten [ Onion
O Cleaning Solution [0 Ammonia [0 Other: S
® Possible Source e Shaeks |

® Your symptoms (ifany) [ Headache [J DizzinessiLight-Headed [J] Mausea [J] Cough
[0 Fatigue/Drowsiness/\Weakness [0 Sore/Buming Throat  [J Difficuity Breathing
[0 Watery/lrritated Eyes/Trouble with Vision [ Tingling/Numbness/Paralysis [J Rash/liching

B Other: pae ot ths _powt

2. Send this card to the a

2]

Shift Office.

—
Page2of2 A-8006-930 (REV 0y
I
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 9 of 13)

Odors Detected with NO
Immediate symptoms

1. Natify Immediate Supervisor.

2. Contact Gentral Shift Manager, I
Provide the bulleted information below.

3. Complete map, returmn to Cantral Shift Office
as soon as practicable.

Odors Detected WITH Symptoms
4. Notify Immediate Supervisar.

5. Contact csi, NG
complete below bulleted information and
map.

* Your name and the work you ware
performing

= Your symptoms (if any)

= Date and time odor was noticed

» Location of odors (mark area on map
and the wind direction)

= Describe the odor

» Mame of other in or near the affected

area
« \Was an IHT present?
« Possible source

6. Provide infarmation an the back
of card.

7. Send this card immediately to the
Central Shift Office.

ODOR RESPONSE CARD - 241-AW FARW:
. awan Y S
& — e — ks e ':'.-— NI R B

qi R‘“‘L 1 “d'. |

- T ugse |

] pieme o 17

i Ciawans e !

. |

; AW aw0z 73 P

° '

':' 21 AWA E AN AWE ?

: VALVE FIT8 1

T e - |

! L AW-103 Aw-10a [ -

l in| o AVDNE - !

: ANOBR il ¥ TP eun T | - H

roo iwewss  RETTRERT

- venti ] ; i

1 PIT — l :
AW-108 AW-106 o '
i NS .

) it o | WInlenél'.‘bn

i W o E||
s

R R

® P o B 241 -0 FARM

Page 1 of 2
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 10 of 13)

||_ ODOR RESPONSE CARD - 241-AW FARM
| 1. Contact CSM, Complete below bulleted information and map.
I ® Date and time odor was noticed || ///, // 5 2030 fun B ]
@ Your name and the work your were perfoming ', .. v : _
@ Location of odors (Imark area on map and wind direction) ]
| o Namet ofatarsinorreartre soced s |
f @ Was an IHT present? L
® Describe the odor [J Sweet H.Sour E Musty [J Earthy [] Metallic [J Smoky [J Rotten [] Onion
O Cleaning Solution O Ammonia O Other: -
@ Possible Source _ Stecd _ S
@ Your symptoms (if any) [J Headache [J Dizziness/Light-Headed [J Nausea [J Cough
O Fatigue/Drowsiness/Weakness [0 Sore/Burning Throat  [J Difficulty Breathing
[ Watery/lrritated Eyes/Trouble with Vision [ Tingling/Numbness/Paralysis [ Rashiliching
E Other:  jen. -
2. Send this card to the Central Shift Office.
L |

" Pagezolz A-BD0G-930 (REV 0F
]
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 11 of 13)

Washington River Protection Solutions Date: 11/29/2018, 10:53 AM
IH DRI Monitoring Survey
Survey 1D: 18-10000 - ADP 15 Quiside AW farm Survey Date: 11/16/2018
Survey ID:  18-10000 Survey Date: 11/16/2018 Survey Status: Complete
Survey Title: AOP 15 Qutside AW farm
Sample Plan: IHP-08001 - AQGP-015
WO/Procedure: NIA
Requestor: Prod Ops Shift Office Project IH: —
Surveyor:
Job Contact:
Contact Phone: Contact Cell Phone:
Engineering Cntls: None Administrative Cntis: Boundary
Meteorology Data
Standard N )
Conditions: Mo Weather Date: 11/16/2018 Time: 0830
Pressure: 29.05 infHg Humidity: 65.9 % Wind Bpeed: 9 mph
Wind Direction: WNW Temperature; 46.1 °*F
Comments
Linemen were working outside AW farm going to shut power of to buildings for a scheduled power cutage. Thay
were up on their man lift bucket and noticed an odor. All came dewn and notified shift manager who called IHT's to
perform area monitoring of area. Mo reading above background were noticed. Shift manager got a hold of IH and
we were instructed that a bag sample was not nesded.

Page 22 of 29



Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 12 of 13)

Washington River Protection Solutions

Survey ID: 18-10000 - ADP 15 Outside AW farm

Date: 11/29/2018, 10:53 AM

Survey Date: 1118/2018

Calibration
Instrument Pre Use Function Test Post Use Function Test
ID: 001680 Date: MMGR2018 Date: 11162018
Type: MultiRAE Pro RAE | Time: 0740 Time: 1300
Serial Number: MCB3Z005R1 Flow!Fault Check: Yes By: -
Last Cal Date: 08132018 Battery Check: Yes
Next Due Cal Date:  03/13/2019 By: - Location: Office
Lamp: 10.6ev
Location: Office
Sensor(s) Pre Use Function Test Post Use Function Test
Sensor: gsltiRﬁE Pra RAE | As Found: 69 ppm As Left: 69 ppm
Adjusted To: NA
Calibration Source: Tri-Gas (CO)
Lot Number: T-116-201
Manufacture Date: 04/26/2017
Expiration Date: 0472612020
Cal Source Value: 70.0 ppm
Sensor: L“E“IEHME Pro RAE | As Found: _ 24 % As Left: 24 %
- Adjusted To: MA
Calibration Source: -{:mﬁne}
Lot Number: 7-116-201
Manufacture Date: 0472652017
Expiration Date: 0412612020
Cal Source Value; 25% LEL
Sensor: MulRAE Pro RAE | As Found: 25 ppm As Loft: 24 ppm
NH3 Adjusted To:  N/A
GCalibration Source:  Ammonia
Lot Number: 7-116-121-3
Manufacture Date: 050172017
Expiration Date: 05/01/2019
Cal Source Value: 25.5 ppm
Sensor: MultiRAE Pro RAE | As Found: 18 % As Left: 19 %
oz Adjusted To:  M/A
Calibration Source: Tri-Gas (02)
Lot Number: 7-116-201
Manufacture Date: 0412672017
Expiration Date: 04/26/2020
Cal Source Value: 19%
Sensor MuliRAE Pro RAE | As Found: 9.9 ppm As Left: 9.9 ppm
Ppb PID Adjusted To:  N/A
Calibration Source: Isobutylene
Lot Numbar: 7-116-205
Manufacture Date:  05/01/2017
Expiration Date: 05/01/2020
Cal Source Value: 10.0 ppm
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Attachment 1: WRPS TF-AOP-015 Industrial Hygiene Investigation Report (page 13 of 13)

Washington River Protection Solutions Date: 11/29/2018, 10:53 AM
Survey |D: 18-10000 - AOP 15 Outside AW farm Survey Date: 11/18/2018
Readings
Type: Area
Farm - Specific Location: Non-Farm - See Other
Other: South East comner of AW farm Outside fgarm
Farm Status: MAA,
RC: TN
Activity: Electrical Maintenance
Date/Time: 1116/2018 1025
Device Agent Range Result Action Limit
Inst-001680 - NH3  Ammonia 0.000 ppm 12 ppm
Inst-001680 - CO Carbon Moncxide 0.000 ppm 12.5 ppm
Inst-001880 - LEL Flammable Gas 0.000 % 25 %
Inst-001680 - 02 Oygen 20.800 % 23.5%
P'{gt‘omaau PPY \olatite Organic Compound 0.000 ppb 2 ppm
Reading Details:  Checked around the Bucket truck and the area where workers wers on the ground and
smelled odors.

Field Information Verified By: _ Date: November 16, 2018

Approved By: — Date: November 29, 2018
(The electronic approval indicated above acts as the authentication of this record on the above date)
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Attachment 2: Industrial Hygiene Sample Plan (IHP-09001 R6) for TF-AOP-015

INDUSTRIAL HYGIENE SAMPLE PLAN | Conractor: | W8P Numbar
Exposure Assessment: . [x] " Job Specific: [ ] ] Washington River Protection Solutions IHP-p900 RS
| Brief Job Dasaription and Type of Area: S o

TF-AOP-015; This sample plan wl be implemented at the draction of the shift manager far IHT fiskd o oddor svent. G IHT coversge is
reguired during avolution of eveat
INSTRUCTIONS.

Action Limit (Direct rending Inatrurment results)

Ammaonla: 12 ppm

VOCs: 2 ppm

Monfioring

*  Source: Possible odor source if noticeable Incrense In infensity
*  Area: Genoral arva where empioyess identified the odor and, -
*  Parsonai: N

Sampling
qumwhmw.:mmﬁmmadmﬁmm.m«umm wolume of 20L in grab air samples with polypropylans (or
equivalent} bags:

*  Source: If possible edor souree i notceabla incresss In intensity

*  Area: General ares where employees idenified the odor

. menﬂ.'Fuwm]uanplngﬂlmhemmadasmlmmuummmawwmmmm

Process the prab air samples using the Hapsite, Miran and Lumas,
MONITORING

*  Amsa monitoring will ba performed for ammenia and VOCs,
+  Genersl area where employess idenlifed the odor snd,
*  Possible odor source If noticesble increase in mntansity or poeitve reading

It ador source i readily apparent, e.g. vehicle exhaust, septic systems, animal odors, disconfinua manlioring and infoem shift offioe that sounce has
baen identified.

Pro-Job Briefing Information Mis

Othor

THT o manitor their wary in, moving from an ugwind location if passible.

H conducted, & mmdzmnmbimﬂhmw:nrwm

Hf coliectad, dedvergrabairsamples) to|H Lab at 2704-HV for Hapslis anglysis.

Em:amﬂsaﬁm-smmﬁ and VO levels ane denoted onthe polyzrapylene bag{siwhan air sampiesarcdeliverad tathe IHLab at 2704 HY

Sampie plan ey be modiiod per wiitten diesion from the praject IHin Becordance with fekd deviation guidelines of TRCESHO-S. |H-C48,
Rmdmmrmlnfﬂdkgﬁimhmmmhmiﬂbgm Cammants field. Frovide copy of flald nates topeoject M.
Mﬂllﬂrﬂﬂwhhmmﬁdmyhunﬁeﬂb{u‘%lw basedupan moniioning and sampling resuls

A EZ may be esiatlished or farm scoess msticted I sir mondaring bevels resch and remaln above an acion evel,

LI I ]

" Phane - Date: 10/472018

Did IHT Lesd Review? E H Yes, Lead IHT [NITIAL & DATE: fo- Q"—Ja'l’
Phona: Date: 10472018

rrone: D oo 1waoe

Page 1 of 1 A-B0D4-732 (REV 3)

Page 25 of 29



Attachment 3: TF-AOP-015 Rev G-5, pages 7, 9 and 10 of 10 (page 1 of 3)

L —

5.0 RECORDS

5.1.1 PERFORM the following for records identified within this procedure.

Response to Reported Odors or Unexpected Changes to Vapor Conditions

51.1.1 RECORD the number of times the record was generated in

applicable column

OR

PLACE a check mark (+") in the N/A column.

51.1.2 SUBMIT the package to the central shift office.

Number WA
Records Submittal Checklist of times v)
completed (
Attachments
Attachment 1 — Odor Response Plan g

Attachment 2 - Communication Template (Printed copy of

| electronic version) !
Attachment 3 - Follow-Up Event Summary (Printed copy of

clectronic version) !
FWS/OE/Shift Manager SEND the completed records to the Central Shift Office for
records retention.

I /e
Signature Print (First and Lasty Date
FWS/OE/Shift Manager

The record custedian identified in the company-level Records Retention and
Disposition Schedule (RIDS) is responsible for record retention in

accordance with TFC-BSM-IRM_DC-C-02.

Type Docwmnent Mo ‘ RewMod Feedcass Date

G5 06/25/2018 | 70f10

REFERENCE | TF-AOP-015

B Pape

Page 26 of 29



Attachment 3: TF-AOP-015 Rev G-5, pages 7, 9 and 10 of 10 (page 2 of 3)

Response to Reported Odors or Unexpected Changes to Vapor Conditions

Attachment 2 - Communication Template
The following is example of detail to provide in the electronic form of Communication Template.

One Hanford worker taken to HPMC for precautionary medical evaluation after reporting ammonia odors
while working on man-lift outside of AW Farm. The same Hanford Worker reported symptoms of
exposure shortly after leaving the area. Three other Hanford workers reported smelling ammonia odor in
the area. These three employees declined medical evaluation. The employees were installing a lockout
for electrical work. The job required accessing an electrical power pole via man-lift. Two workers were
on an elevated work platform (man-lift) while two workers remained on the ground. Werkers were not in
an area that requires use of a supplied air respirator. Workers were instructed to ground the man-lift, and
not continue work at that Jocation until further evaluation has been conducted.

NOTE - This communieation template is to be completed as soon as enough information is available.

ceatrel hift Manager [N NN  ois

_Signatire Brin: g o Dat.
Type Document No RevMod Release Date Page
REFERENCE TF-AOP-015 G-5 06/25/2018 90f10 |

Page 27 of 29



Attachment 3: TF-AOP-015 Rev G-5, pages 7, 9 and 10 of 10 (page 3 of 3)

Response to Reported Odors or Unexpected Changes to Vapor Conditions

Attachment 3 - Follow-Up Event Summary
The following is example of detail to provide in the electronic form of Follow-Up Event Summary.

TF-AOP-015 Initial Report
Date: 11-16-18 Time: 1000 hours Location: Canton Ave
Outside AW Farm
Number of Workers Involved: 4 | Sampling Results # DRI-18-10000
Event Summary

At approximately 1015 hours 4 MSA EU Linemen were installing a lockout for electrical work. The
job required accessing an electrical power pole via man-lift. Two workers were on an elevated work
platform (man-lift) while two workers remained on the ground. Initially one worked reported
symptoms and was transported to HPMC by WRPS OE for medical evaluation. One MSA worker did
not report symptoms but elected to be seen at HPMC for precautionary medical evaluation. The other
two workers declined medical evaluations.

At the time odors were reported, the individoals were not working in an area requiring use of
supplied-air respiratory protection. Workers were instructed to ground the man-lift, and not continue
work at that location until further evaluation has been conducted

IHT's responded to the area and took DRI readings. DRI instrument readings were below action levels.
Per [H direction, bag samples were not collected for this event.

An event investigation has been initiated.
Return to Work Status
Number of workers returned fo work without restriction 2
Number of workers returned to work with restriction
Number of workers referred for further evaluation
NOTE - Complete once event is stabilized and all details are known.
- To leamn more about chemical exposure evaluations see hitp://hanfordvapors.com/wp-
B 2201 HP SOUNe.

[=11=]

Central Sl:.it‘rManager:_ /I o608

Signature Print (Fist ad Lazt) Date
Type Document No, ReviMod Release Date: Page
REFERENCE TF-AOP-015 G-5 06/25/2018 10 of 10
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Attachment 4: APGEMS-TF Modeling Information of Event®

The event was modeled using APGEMS-TF using 43 ppm as a maximum source concentration
for the AW Farm stack in APGEMS-TF, which is based on the bounding concentration of this
source from the Kenexis Quantitative Assessment Report (62043-000-SUB-020-001-02,
Quantitative Risk Analysis 241-AW Tank Farm, Rev 1) for AW Farm during a normal
quiescent steady-state operations. No waste disturbing activities were being performed in AW
Tank Farm at the time of the event. Workers were accessing a utility pole located between the
SE corner of AW Farm and Building 272-AW (which is a big, N-S-oriented building directly
across the street, to the West of the AW Farm) and were in a bucket truck about 10-15 feet
above the ground. The workers were elevated, but still lower than the stack release point.
Based on the photo, the utility pole is presumed to be directly east of the SE corner of AW
Farm, which is about 50 m SE of the 27.9-ft AW Farm stack.

The met data for that time (as indicated in the EIR as well) had winds out of WNW (going
toward ESE). The atmospheric mixing height was 60 ft., and stability was neutral. Since the
stack was lower than the mixing height, and the temperature profile was neutral, one would
expect limited vertical mixing (i.e., the emission would disperse horizontally).

The screen shot from the APGEMS model of the 10:00-10:30 plume from the AW stack, just
showing the three highest concentration contour levels. The plume went directly to the SE, so
from a lateral perspective, the workers were in the line of the plume. However, from the
vertical perspective, they were probably below the centerline of the plume. Based on the
analysis of the model output, it’s likely that the short-duration concentration was less than 1
ppm, and perhaps less than 0.1 ppm. (The highest concentration here is 10 ppb = 0.01 ppm, so
going an order of magnitude higher for shorter duration makes sense.) The OEL for ammonia is
25 ppm; the action level for Ammonia is 12.5 ppm. The modeled concentrations are well below
these regulatory thresholds. The odor threshold is noted to be as low as 0.037 ppm (37 ppb).
Modeling results are consistent with direct reading instrument readings taken by IH during the
AOP-015 response and would be consistent with the workers smelling the odors at the ppb
concentrations.

% APGEMS TF Contours from 11/16/2018 10:30 AM PST to 11/16/2018 11:00 AM PST a3 8

Contour Selection
Time Avaraged Corcantaton - Vil

Ammors i
Diate & Time

11/16/2018 1030 AMPST  ~

Contour Intervals inm” /"3

8 This information was provided via email from the Manager, ESHQ Chemical Protection Integration on 12/20/2018
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