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Appendix 1:
Field Measurements used to scale
the Set 2 and Set 3 source terms

CHD reported the following field measurements to the LLNL operation
center throughout the development of the Set 2 plots:

Approximate ‘
Other

Time of Location . | t J_’ - migy-pie L’ “}QRJ'I .




LLNL chose to exclude the Edwards and Observatory observation from
this analysis since the other reported values were consistent with the LLNL model
typically within a factor of 2 and the Edwards location was significantly to the
south of the modeled plume — consistent with eyewitness reports from this
location that described the smoke plume to be “in the distance.”
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Appendix 2: LLNL Plume Products

Some figures are labeled "Not For Public Dissemination" because they are a
record of the original figures used during this event.

The figures do not have that restriction now.

Set 1: Initial (Smoke) Projections
These plume model products illustrate downwind areas that may be
affected by the Queen City Barrel Company fire plume using a forecast
model (12km ETA). These products provide only relative concentrations.
NO HEALTH AFFECTS ARE INDICATED IN THESE PLUME
PRODUCTS.

Set 2: Initial Fire Plume Health Effect Estimates

These plume products illustrate the modeled health effects from the Queen
City Barrel Company fire plume using local meteorological observations
(persistence of the 3:00 UTC observations is assumed for plots valid at
4:00 UTC and after). This analysis incorporates a updated airborne
chemical release amount compared to the Set 1 analysis. LLNL assumes
that the hazard released is approximately as toxic as benzene. This
assumption is unconfirmed by measurements.

Set 3: Post-analysis of the Fire Plume

These plume products use the same source term developed for Set 2, but
the meteorology is based on the actual surface and upper air observations
throughout the model run. LLNL assumes that the hazard released is
approximately as toxic as benzene. This assumption is unconfirmed by
measurements.

Set 4: Initial Smoldering Ember Health Effect Estimates
These plume products illustrate the modeled health effects from the
smoldering ember plume. The compound released was assumed to be
benzene and the release rate was scaled to match a single field
measurement. LLNL assumes that the hazard released is approximately as
toxic as benzene. This assumption is unconfirmed by measurements.
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Total Deposition of particulate Set 1: Warehouse Fire - smoke plume
Automated Report - Actual Release

Effects or contamination from 19 Aug 2004 23:00 UTC to 20 Aug
2004 05:00 UTC at or near ground level.

Conseguences and Actions | |




Max 10-min Air Conc over 1 hr at 20Aug 0000 UTC  Set 2: Hourly 10 min Peak Averages

Automated Report - Actual Release

Consequences and Actions
(ppm) Population
Area Casualties |Description
Extent Fatalities
>1.0 12,191
5.0 km2 n/a Below health effect level
n/a n/a
>0.1 45177
L 117.9km2 n/a Below health effect level
-~ In/a n/a
>0.01 82,541
36.3 km2 n/a Below health effect level
n/a










Max 10-min Air Conc over 1 hr at 20Aug 0300 UTC  Set 2: Hourly 10 min Peak Averages
Automated Report - Actual Release

LA Effects or contamination from 20 Aug 2004 02:00 UTC to 20 Aug
« 2004 03:00 UTC at or near ground level.

Consequences and Actions

(ppm) Population
Area Casualties {Description
Extent |Fatalities
>1.0 44,825
18.8 km2 n/a Below health effect level
n/a n/a

I Po 170,339

100 km2 n/a Below health effect level

. n/a
>0.01 253,037
192 km2 n/a Below health effect level
n/a n/a

i
Note: Areas and counts in the table are cumulative.

< Source Location: 39.10613N, 84.54837W

R

e Comments Release starting at
" 08/19/2004 23:00:00 UTC for 12 hr
- met obs at 08/19/2004 23:00:00 UTC
met obs at 08/20/2004 00:00:00 UTC
- met obs at 08/20/2004 01:00:00 UTC

! met obs at 08/20/2004 02: 00 00 UTC
B—P& H S
















Max 10-min Air Conc over 1 hr at 20Aug 0800 UTC Set 2: Hourly 10 min Peak Averages
Automated Report - Actual Release

Ao e nr e AANTr (vt e

‘\W“"mng;{w_ﬁrw 5L Sl ' i e B Effects or contamination from 20 Aug 2004 07:00 UTC to 20 Aug
r ‘ 2004 08:00 UTC at or near ground level.

Consequences and Actions
(ppm) Population
Area Casualties |Description
Extent |Fatalities
>1.0 19,449
9.1 km2 n/a Below health effect level
n/a n/a
1501 58,298
. 36.3 km2 n/a Below health effect level
4 ! |n/a n/a
: >0.01 99,153
62.4 km2 n/a Below health effect level
‘in/a n/a
' Note: Areas and counts in the table are cumulative.

_xSource Location: 39.10613N, 84.54837W

/34 Material: BENZENE

=t Comments: Release starting at
08/19/2004 23:00:00 UTC for 12 hr
met obs at 08/19/2004 23:00:00 UTC
met obs at 08/20/2004 00:00:00 UTC
met obs at 08/20/2004 01:00:00 UTC
met obs at 08/20/2004 02:00:00 UTC
S E= %é,ﬂﬂw —— = e




Max 10-min Air Conc over 1 hr at 20Aug 0900 UTC Set 2: Hourly 10 min Peak Averages
Automated Report - Actual Release

Navhaney Tmeseiint Anears ATneery Covvee

e Mount Hggg:(wgf” S _ LR 1% R [ Effects or contamination from 20 Aug 2004 08:00 UTC to 20 Aug
. i : L 2004 09:00 UTC at or near ground level.

____ Consequences and Actions
***** / (ppm)  |Population
Area Casualties {Description
Extent |Fatalities
>1.0 18,099
8.3 km2 n/a Below health effect level
n/a n/a

- 1>01 62,557
138.5 km2 n/a Below health effect level
_|n/a n/a

>0.01 95,038
N, \ 60.6 km2 n/a Below health effect level
AN ; . ; P i n/a n/a

Note: Areas and counts in the table are cumulative.

s e &y Source Location: 39.10613N, 84.54837W
s { Y ab-ay , Material: BENZENE

’ Comments: Release starting at

- met obs at 08/19/2004 23:00:00 UTC
< met obs at 08/20/2004 00:00:00 UTC
# met obs at 08/20/2004 01:00:00 UTC
.= met obs at 08/20/2004 02:00:00 UTC

~ Not For Public Dissemination










Max 10-min Air Conc over 1 hr at 20Aug 0000 UTC Set 3: Benzene off at 2am EDT

Benzene off at 2am EDT - Actual Release

Effects or contamination from 19 Aug 2004 23:00 UTC to 20 Aug
2004 00:00 UTC at or near ground level.

Consequences and Actions

(ppm) Population
Area Casualties {Description
Extent |Fatalities
>5.0 26
0.3 km2 n/a >10% of ERPG-1
n/a n/a
>0.5 25,025
10.0 km2 n/a >1% of ERPG-1
n/a n/a

Note: Areas and counts in the table are cumulative.

Cniiran | neatinn: 20 10813N 84 R4R3Z\W













Max 10-min Air Conc over 1 hr at 20Aug

D C

avaney imaeienr deicars AT Corver

0400 UTC

Set 3: Benzene off at 2am EDT
Benzene off at 2am EDT - Actual Release

2004 04:00 UTC at or near ground level.

% Effects or contamination from 20 Aug 2004 03:00 UTC to 20 Aug

Consequences and Actions
(ppm) Population
Area Casualties iDescription
Extent |Fatalities
>5.0 605
1.2 km2 n/a >10% of ERPG-1
n/a n/a
>0.5 107,123
427 km2 n/a >1% of ERPG-1
nla_ na, | - .




Max 10-min Air Conc over 1 hr at 20Aug 0500 UTC Set 3: Benzene off at 2am EDT

Benzene off at 2am EDT - Actual Release

== Effects or contamination from 20 Aug 2004 04:00 UTC to 20 Aug
:.. 2004 05:00 UTC at or near ground level.

Consequences and Actions

(ppm) Population
Area Casualities |Description
Extent |Fatalities
{>5.0 275
0.4 km2 n/a >10% of ERPG-1
n/a n/a
>0.5 51,305
33.9 km2 n/a >1% of ERPG-1
n/a n/a

; |Note: Areas and counts in the table are cumulative.

‘*““ff“’é Source Location: 39.10613N, 84.54837W
~. Material: BENZENE

.. Comments: 7500 kg/hr of Benzene

* released over 7hr.

. (Source off at 2am EDT)

— ~ Hourly met observations

| “Athroughout run duration.

\\\fmerwnod Not For Public Dissemination

!
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MARAC ma:? r@"Z\CT(:Z'gGPI'J‘; Inc and/or LLNL(\ Wi{?e:i

Map Size: 18.86 km by 18.86 km Id: Productlon rcE12286. rcC12215 2
NARAC Operations: narac@IInl.gov; (925) 424-6465
Requested by: { Michael Dillon; NARAC Operations }
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Max 10-min Air Conc ovr 1 hr at 20Aug Set 4: Smoldering Plume scaled to measurement

1200 UTC (8.6e6g)
Automated Report - Actual Release

N4 anet W ascRent Aeieans AINAr Coee

Stanmole Aue fopo . Effects or contamination from 20 Aug 2004 11:00 UTC to 20 Aug
2 P 5 M of God 2004 12:00 UTC at or near ground level.
T Y Consequences and Actions
et Ave H f
: L b (ppm) Population
o Area Casualties |Description
J,{i*‘ Extent Fatalities

>50 0 S
0.006 km2 n/a >ERPG-1: Minor re\(er3|ble
health effects. Possible odor.

_n/a n/a
>5.0 _ 251
0.3 km2 n/a > 10% of the ERPG -1
n/a n/a

Note: Areas and counts in the table are cumulative.

Source Location: 39.10613N, 84.54837W
Material: BENZENE
; Comments: Release starting at
08/20/2004 10:00:00 UTC for 8 hr
gridded met at 08/20/2004 04:00:00 UTC
gridded met at 08/20/2004 05:00:00 UTC
gridded met at 08/20/2004 06:00:00 UTC
e gridded met at 08/20/2004 07:00:00 UTC

Not For Public Dissemination

g m%me 3

4 siinel
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&

%, %%w{; Waths

MARAC,maps @2002 GOT, Inc and/or LINL 5 ooomminte, Bonnbtetre ..

Map Size: 985.94 m by 985.94 m Id: Production.rcE12286.rcC12215.3
NARAC Operations: narac@l!nl.gov; (925) 424-6465
Requested by: { Michael Dillon; NARAC Operations }
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Max 10-min Air Conc ovr 1 hr at 20Aug Set 4: Smoldering Plume scaled to measurement
(8.6e69)

1400 UTC
Automated Report - Actual Release

Effects or contamination from 20 Aug 2004 13:00 UTC to 20 Aug
2004 14:00 UTC at or near ground level.

Consequences and Actions
(ppm) Population
Area Casualties {Description
Extent Fatalities ‘
>50 1 >ERPG-1: Minor reversible
e 0.001 km2 n/a health ff' 5. Possible od
| n/a ealth effects. Possible odor. |
; >5.0 159
0.1 km2 n/a > 10% of the ERPG -1
| n/a n/a
Note: Areas and counts in the table are cumulative.

Source Location: 39.10613N, 84.54837W

Material: BENZENE

Comments: Release starting at

08/20/2004 10:00:00 UTC for 8 hr
e gridded met at 08/20/2004 04:00:00 UTC
: 7 gridded met at 08/20/2004 05:00:00 UTC
gridded met at 08/20/2004 06:00:00 UTC
gridded met at 08/20/2004 07:00:00 UTC

Not For Public Dissemination
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NARAC, maps ©2002 GOT, Inc andor LINL ; T S}
1d: Production.rcE12286.rcC12215.3

Map Size: 693.5m by 693.5m
NARAC Operations: narac@linl.gov; (925) 424-6465

Requested by: { Michael Dillon; NARAC Operations }
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Max 10-min Air Conc ovr 1 hr at 20Aug Set 4. Smoldering Plume scaled to measurement

1800 UTC (8.6e6q)
Automated Report - Actual Release

Narvamet dmaceieny e

; Effects or contamination from 20 Aug 2004 17:00 UTC to 20 Aug
2004 18:00 UTC at or near ground level.

. 7 Consequences and Actions

Wt drog sy

| ~ (ppm) |Population
i : Area Casualties |Description
: ‘ Extent | Fatalities

e . >5.0 27

n/a n/a

S

#

Note: Areas and counts in the table are cumulative.

Source Location: 39.10613N, 84.54837W
o . Material: BENZENE

. e Comments: Release starting at

/ o 08/20/2004 10:00:00 UTC for 8 hr

; : L v gridded met at 08/20/2004 04:00:00 UTC

E : gridded met at 08/20/2004 05:00:00 UTC

; ) ; gridded met at 08/20/2004 06:00:00 UTC
gridded met at 08/20/2004 07:00:00 UTC

Not For Public Dissemination
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NARAC, maps ®2002 GDT, Inc and/for LLHL
Map Size: 301.96 m by 301.96 m Id: Production.rcE12286.rcC12215.3
NARAC Operations: narac@lInl.gov; (925) 424-6465
Requested by: { Michael Dillon; NARAC Operations }
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