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Abstract

Characteristics of four publicly-available accidental release models, ALOHA, SLAB, HGSYSTEM, and
DEGADIS, are compared. These models are world-widely used and recently recommended by the Chemical
Dispersion and Consequence Assessment (CDCA) Working Group of the United States as models applicable to
generally broad safety—basis documentation applications. Four release scenarios are assumed by referring to the
usage and storage conditions of toxic substances in the field as well as the USEPA model guideline (1993).
Sensitivity of impact radius by varying meteorological conditions is tested in typical and worst—case meteorologi-
cal conditions. The results show that ALOHA generally gives conservative estimates and the results from
HGSYSTEM are sensitive to variations in meteorological conditions.
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Table 1. Listing of accidental release models.?
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tory) o2 T Aty £270& ofF detet
F ko) Al oo HE AL wREAE ¥R
GA 5, 1998) A 2 A3 A2 "t
A R A o] FB|EA kol FUE Abarel] o
ANz AHZ el wet Agr 9 Ao
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GADIS, HGSYSTEM, SLAB ¥ 47] =d& 3% =
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2.1 ALOHA
ALOHA (Areal Locations of Hazardous Atmosph-
eres; USEPA et al., 1995)= 7}$-A1st 3Heje] %

Public- ALOHA? (HMRAD/NOAA), DEGADIS¢ (Univ. Arkansas), DRIFT (AEA Tech., UK), FEM3C (LLNL), PLM89A (LMES),
HGSYSTEM (Shell Labs, UK), SCIPUFF(DNA), SLAB¢ (LLNL), TSCREEN¢ (USEPA), VDI (Univ. Hamburg, Germany)

Proprietary - AIRTOX (ENSR), AQPACH (AES, Canada), CANARY (Quest), CHARM? (Radian), CHEM-MIDAS® (PLG),
GASTAR (CERC), HOTMAC/RAPTAD? (YSA), PHAST (DNV Technica), SADENZ/SACRUNCH/SAPLUME (SAIC),
SAFEMODE (TMS), SuperChems Expert (ADL), TRACE (SAFER)

» Mostly from the list surveyed by AICRE/CCPS (1996). Institutions in the parentheses indicate developers or contact agencies. Institutions without a

country are located in U.S.A.

b Real -time models that can be connected to the on—line response systems.

¢ Can be downloaded from the EPA web site with URL http://www epa.gov/scram001/. According to AIChE/CCPS (1996), HGSYSTEM could be

downloaded from the EPA web site, but currently is not available.

4 Classified as a proprietary model according to the recently surveyed results (Lazaro er al., 1997).
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Table 2. Summary of meteorological conditions used
in the present study.

Wind Atmos- Relative Temper-
Speed  pheric Humidity ature
(m/s) Stability (%) ’K)
Base Scenario 1 54 C 62 287.15
Case Scenario 2 45 C 50 293.15
Scenario 3 36 E 58 298.15
Scenario 4 22 E 70 283.15
Typical Conditions 39 D 68 287.35
Worst-case Conditions 1.5 F 50 309.45

Table 3. Availability of chemical data for substances
employed in the present study.

ALOHA SLAB HGSYSTEM DEGADIS

HCI (@) *

Cl Q # © ©
30% HC) acid *

HF © * ©

* Available from a window version provided by a private company
(BEE-Line Software, 1997}, not from original SLAB.
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Fig- 1. Centerline concentrations as a function of
downwind distance for Scenario 1 (pressurized
release of HCI) base case.
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Table 4. Sensitivity of impact radius by varying me-
teorological conditions for Scenario 1 assu-
ming pressurized HCI release (m).2

ALOHA SLAB HGSYSTEM DEGADIS

Base Case 177 162 146 102
Typical Conditions 272 296 278 353
Worst-case 454 1275 1056 907
Conditions

“«ERPG-2 for HCI is 20 ppm, but the toxic endpoint of 40 ppm is
applied by equation (1) since the release time is less than 15 minutes.
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Fig. 2. Centerline concentrations as a function of
downwind distance for Scenario 2 (pressurized
release of Cl,) base case.

Table 5. Sensitivity of impact radius by varying me-
teorological conditions for Scenario 2 assu-
ming pressurized Cl, release (m).2
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Fig. 3. Centerline concentrations as a function of
downwind distance for Scenario 3 (hydrochloric
acid spil) base case.

Table 6. Sensitivity of impact radius by varying me-
teorological conditions for Scenario 3 assu-
ming hydrochloric acid spill {m).2

ALOHA SLAB HGSYSTEM DEGADIS

ALOHA SLAB HGSYSTEM DEGADIS

Base Case 1,734 573 341 918
Typical Conditions 2,178 1,161 842 1,187
Worst-case 2300 3564 11872 2,110
Conditions

Base Case 92 517 581 533
Typical Conditions 34 380 272 335
Worst-case

Conditions 296 - 1,560 956

# ERPG-2 for Cl; is 3 ppm, but the toxic endpoint of 6 ppm is applied
by equation (1) since the release time is less than 15 minutes.
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* ERPG-2 for 30% HCl acid, 20 ppm is used as a toxic endpoint.
® Fail to calculate.
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Fig. 4. Centerline concentrations as a function of
downwind distance for Scenario 4 (HF relea-
se) base case.

Table 7. Sensitivity of impact radius by varying me-
teorological conditions for Scenario 4 assu-
ming HF release (m).2

ALOHA SLAB HGSYSTEM DEGADIS

Base Case 216 141 205 116
Typical Conditions 96 74 97 64
Worst~case 500 460 504 199
Conditions

+ ERPG~-2 for HF is 20 ppm, but the toxic endpoint of 31 ppm is appli-
ed by equation (1) considering the release time of 25 minutes.
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