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11 dibutyl phthalate 1 84742 1 278.3 1 0.3 1 0.0015 1 0.0004 1 21.96 1 0.0 11 
pentachlorobenzene 1 608935 1 250.3 1 0.3 1 0.0003 1 0.0001 1 4.88 1 
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CAS Vap. Pres. Partial 
Chemical @)20*C ERPG2 Hazard M W  

Frac. 
Pressure Number ( P P ~ V )  Index 

( ~ s i a )  ( ~ s i a )  

chlorobenzilate 

11 chrysene 

11 DDT (dichlorodiphenyltrichloroethane) 

dibenzo[a,h]anthracene 

dichlorobenzene, m 

dichlorobenzidine, 3,3 

dieldrin 
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CAS 
Vap. Pres. Partial 

Chemical Mole 
@120*t  ERPC2 

Hazard MW 
Frar. 

Pressure N urn ber ( P P ~ ~ V )  Index 
(psis) (psis) 

filtration, evaporation, and centrifugation solids form 
the production of ethylene bisdithiocarbamic acid and 96457 
its salts 

furan 110009 1 68.1 

hexachlorobenzene 1 118741 1 284.8 

indeno[1,2,3-cdlpyrene 193395 276.3 

lead 743992 1 207.2 

lead acetate 1301042 1 325.3 

lead phosphate 7446277 81 1.5 

liquids wl nickel 7440020 58.7 

selenium sulfide SeS2 (R.T) 1 7446346 / 143.1 

silver 1 7440224 1 107.9 

thallic oxide 1 1314325 1 456.8 

thallium nitrate 1 10102451 1 266.4 

thioacetarnide 1 62555 1 75.1 
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Waste Stream Hazard Indices 

(Continued) 

C AS 
Vap. Pres. Partial 

Chemical 20. t ERPG2 Hazard MW 
Frar. Pressure Number ( P P ~ V )  Index 

( psia) ( ~ s i a )  
zinc phosphide, < 10% 1 7440666 1 258.1 1 0.3 1 0.0000 1 0.0000 1 4.74 1 0.0 

asbestos, asbestos containing waste 1332214 277.1 0.3 0.0000 0.0000 

benomyl 17804352 290.4 0.3 0.0000 0.0000 

Benzal chloride 1 98-87-3 1 127.0 1 0.3 1 0.0009 1 0.0003 1 I 

Chloroaniline, p- 1 106-47-8 1 127.6 1 0.3 1 0.0002 1 0.0001 1 I 
Chloroethyl vinyl ether, 2- 1 110-75-8 - I 
Chloromethyl methyl ether 1 107-30-2 1 80.5 1 0.3 1 3.5048 1 1.0514 1 I 
Chlorophenol, 2- 95-57-8 128.6 0.3 0.0182 0.0055 

Chlorophenol, 3- 108-43-0 128.6 0.3 0.0070 0.002 1 



Table 3 
Waste Stream Hazard Indices 

(Continued) 

C AS Vap. Pres. Partial 
Chemical 0 2 0 . C  Pressure ERPG2 Hazard 

N urn ber M W  
Frac. ( P P ~ V )  Index ( ~ s i a )  ( ~ s i a )  

dibromo- 1 -propano1 phosphate(3 : 1), 2,3 1 96139 1 697.7 1 0.3 0.0000 1 0.0000 1 

Ethyl methacrylate 

Ethylene thiourea 

Methane, dibromo- (Methylene bromide) 

Methyllactonitrile 

molinate 

Nitric acid, thallium (1+) salt 

nitrosodiethanolamine, N 

nitrosodiethylamine, N 

I Nitrosodimethvlamine, N- 1 62-75-9 1 74.1 / 0.3 1 0.1 193 1 0.0358 1 
nitrosodi-n-butylamine, N 

nitrosopiperidine, N 



Table 3 
Waste Stream Hazard Indices 

(Continued) 

Organo-arsenic (as Dichloromethylarsine: CH3AsC12) 1 593-89-5 1 160.8 1 0.3 1 0.1741 1 0.0522 1 II 

Chemical 

selenourea II 
Tetrachlorobenzene, 1,2,3,4- 1 634-66-2 1 215.9 1 0.3 1 0.0002 1 0.0001 1 I 11 

CAS 
Number 

Tetrachlorobenzene, 1,2,3,5- 1 634-90-2 1 215.9 1 0.3 1 0.0004 1 0.0001 1 I 11 
tetrachloronhenol 1 58902 1 231.9 1 0.3 1 0.0000 1 0.0000 1 I 11 

Bold = actual ERPG2 
Bold Italic = TEEL2 
Italic = IDLH / 10.0 

Frac. 

Vap. Pres. 
( d ~ o . ~  

( ~ s i a )  

Partial 
Pressure 

( ~ s i a )  

ERPG2 
( P P ~ V )  

Hazard 
Index 



Equation (2) was developed for neutral atmospheric conditions (such as D stability and 5 d s  wind) and tends 
to overpredict the evaporation under stable conditions (F stability and 1.5 d s  wind). Partial 
chemical were determined by assuming the liquid mixture formed an ideal solution. For 
the partial pressure of each chemical is the mole fraction of the chemical multiplied by the 
pressure. A liquid temperature of 80. F was assumed for the analysis. 

Using the evaporation fluxes calculated with equation 2 and a pool size of 400 ft2, pool evaporation rates were 
computed for several of the chemicals that could be released from a 55-gallon drum. 

For those same chemicals, vapor dispersion calculations were made using an area source Gaussian model. 
This model treats a spill of finite area as a collection of point vapor sources separated in distance and time. 
Since the Gaussian dispersion parameters are only functions of the downwind distance, the dispersion 
equation can be integrated in the crosswind direction, yielding a series of lin h line source can 
have a different time-varying vapor evolution rate. To determine the ion at a specific 
distance downwind from the source, the vapor concentrations resulting fro f each line source 
are summed. 

The vapor dispersion calculations were based on a spill of 55 gallons of a mixture in which the assumed mole 
fraction of the chemical of interest was 0.3. The results of the calculations are presented in Figure 2. As 
Figure 2 shows, vapor clouds for chemicals (at an assumed mole fraction of 0.3) with high Hazard Indices 
could travel large distances before diluting below ERPG-2 values. 

Storing the chemicals with the highest Hazard Indices at a mole fraction of 0.3 will likely be unacceptable 
due to the large area that could be subjected to chemical concentrations above the ERPG-2 level if a spill were 
to occur. An alternate method is to compute the maximum concentration at which each chemical can be 
stored and still contain ERPG-2 concentration levels within a specified distance. Environmental Audit, Inc. 
provided a distance of 200 meters (about 650 feet) as the distance to the closest receptors. Using this distance 
and Figure 2, a maximum Hazard Index value of 200 was determined to be acceptable for a mole fraction of 
0.3. To determine the actual mole fraction at which each chemical could be stored and maintain an ERPG-2 
concentration within the 200 m distance, the following equation was used: 

where: xi = m ired to keep ERPG - 2 within 200 m. 

The results of these cal nted in Table 4. Table 4 shows the maximum concentration at 
which a given chemical ithin a 55-gallon drum such that, if the contents of the drum were 
released, the resulting v t exceed the ERPG-2 value at a distance of 200 m from the spill. 

The only chemicals listed in Table 4 are those that have a Hazard Index greater than 200 when present at a 
concentration of 0.3 mole fraction (see Table 1). Chemicals with Hazard Indices of 200 or less (at 0.3 mole 
fraction) are not included in Table 4 because the desire to limit the vapor cloud concentration to no more than 

value at 200 m does not limit the concentration at which these chemicals can be present within 
ms. ERPG-2, TEEL-2, or IDLW 10 values could not be found for several of the chemicals. 

ve been omitted from Table 4. 
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Figure 2 
Computed Distance to ERPG-2 vs. Hazard Index 
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Table 4 
Maximum Waste Stream Concentrations 

I 

CAS 
Max. 

Chemical 
Number 

MW Mole 
Fraction 

nickel carbonyl 113463393 1 170.7 1 0.0016 

acetyl chloride 1 75365 1 78.5 1 0.0021 

phosgene 1 75445 1 98.9 1 0.0027 

phosphine 1 7803512 1 34. 

Osmium tetroxide (Os04, as 0s)  208 16- 12-0 254.2 0.0139 

methyl isocyanate 624839 57.1 0.0148 

Propenal, 2- (Acrolein) 1 107-02-8 1 56.0 1 0.0231 

acrolein (2-Propenal) 1 107028 1 56.1 1 0.0237 

chlorine 1 7782505 1 70.9 1 0.0406 

methyl chlorocarbonate 1 79221 1 1 94.5 1 0.0467 

Bromine 7726-95-6 159.8 0.0598 

cyanogen 1460195 1 52.0 1 0.1354 

formaldehyde 1 50000 1 30.0 1 0.1354 

methyl hydrazine 1 60344 1 46.1 1 0.1426 

QUEST 



6.0 FIRE RADIATION CALCULATIONS 

A pool fire model was used to calculate the thermal radiation field downwind of three pote 
Table 2). The weather conditions assumed for these calculations were a wind speed 
temperature of 70°F, and a relative humidity of 50%. Table 5 summarizes the results o 

Table 5 
Fire Radiation Calculation Results 

The hazard zones for the 9,500 ft2 pool fire are shorter than those associated with the 3,000 ft2 pool fire 
because the bigger pool is an oil fire and oil fires are not efficient emitters of radiant energy (a result of 
soot/smoke produced by incomplete combustion). 

7.0 CONCLUSIONS 

According to the vapor dispersion calculations s of a 55-gallon drum were released, receptors 
located 200 m or more from the drum should re than the EWG-2 level of any hazardous 
chemical within the drum, if the concentrati ithin the drum is no greater than maximum 
value listed for it in Table 4. 

Fire radiation calculations show that receptors located 200 m or more from the storage tanks, process 
equipment, and 55-gallon e exposed to a hazardous level of radiant heat from a pool fire 
created by the loss of one tank, or a gasket failure, or failure of a 55-gallon drum. 
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