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Attachment C

Chemical Properties

This attachment provides the chemical properties necessary to calculate inhalation and migration to
ground water SSLs (see Section 2.5.2) for 110 chemicals commonly found at Superfund sites. The
Technical Background Document for Soil Screening Guidance describes the derivation and sources
for these property values.

Table C-1 provides soil organic carbon - water partition coefficients (K,.), air and water
diffusivities (D;, and D; y,), water solubilities (S), and dimensionless Henry's law constants
(H").

Table C-2 provides pH-specific K, values for organic contaminants that ionize under natural

pH conditions. Site-specific soil pH measurements (see Section 2.3.5) can be used to select
appropriate K, values for these chemicals. Where site-specific soil pH values are not

available, values corresponding to a pH or 6.8 should be used (note that the K. values for
these chemicals in Table C-1 are for a pH of 6.8).

Table C-3 provides the physical state (liquid or solid) for organic contaminants. A
contaminant's liquid or solid state is needed to apply and interpret soil saturation limit (Cgy)

results (see Section 2.5.2, p.23).

Table C-4 provides pH-specific soil-water partition coefficients (K4) for metals. Site-specific
soil pH measurements (see Section 2.3.5) can be used to select appropriate K4 values for

these metals. Where site-specific soil pH values are not available, values corresponding to a
pH of 6.8 should be used.

Except for air and water diffusivities, the chemical properties necessary to calculate SSLs for
additional chemicals may be found in the Superfund Chemical Data Matrix (SCDM). Additional air
and water diffusivities may be obtained from the CHEMDATS and WATERS models, both of which
can be downloaded off EPA's SCRAM electronic bulletin board system. Accessing information is

OAQPS SCRAM BBS

(919)541-5742 (24 hr/d, 7 d/wk except Monday AM)

Line Settings: 8 bits, no parity, 1 stop bit

Terminal emulation: VT100 or ANSI

System Operator: (919)541-5384 (normal business hours EST)
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Table C-1. Chemical-Specific Properties used in SSL Calculations

Koc Dia Diw S H'
CAS No. Compound (L/kg)  (cm2/s) (cmZ2/s) (mg/L) (dimensionless)
83-32-9 Acenaphthene 7.08E+03 4.21E-02 7.69E-06  4.24E+00 6.36E-03
67-64-1 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03
309-00-2 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.80E-01 6.97E-03
120-12-7 Anthracene 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03
56-55-3 Benz(a)anthracene 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04
71-43-2 Benzene 5.89E+01 8.80E-02 9.80E-06 1.75E+03 2.28E-01
205-99-2 Benzo(b)fluoranthene 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4 55E-03
207-08-9 Benzo(k)fluoranthene 1.23E+06 2.26E-02 5.56E-06 8.00E-04 3.40E-05
65-85-0 Benzoic acid 6.00E-01 5.36E-02 7.97E-06 3.50E+03 6.31E-05
50-32-8 Benzo(a)pyrene 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05
111-44-4 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.38E-04
117-81-7  Bis(2-ethylhexyl)phthalate 1.51E+07 3.51E-02 3.66E-06  3.40E-01 4.18E-06
75-27-4  Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.56E-02
75-25-2 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.19E-02
71-36-3 Butanol 6.92E+00 8.00E-02 9.30E-06 7.40E+04 3.61E-04
85-68-7 Butyl benzyl phthalate 5.75E+04 1.74E-02 4.83E-06 2.69E+00 5.17E-05
86-74-8 Carbazole 3.39E+03 3.90E-02 7.03E-06  7.48E+00 6.26E-07
75-15-0 Carbon disulfide 457E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00
56-23-5 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.25E+00
57-74-9 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03
106-47-8 p-Chloroaniline 6.61E+01 4.83E-02 1.01E-05 5.30E+03 1.36E-05
108-90-7 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.52E-01
124-48-1 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.21E-02
67-66-3 Chloroform 3.98E+01 1.04E-01 1.00E-05  7.92E+03 1.50E-01
95-57-8 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06  2.20E+04 1.60E-02
218-01-9 Chrysene 3.98E+05 2.48E-02 6.21E-06 1.60E-03 3.88E-03
72-54-8 DDD 1.00E+06 1.69E-02 4.76E-06 9.00E-02 1.64E-04
72-55-9 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.61E-04
50-29-3 DDT 2.63E+06 1.37E-02 4.95E-06 2.50E-02 3.32E-04
53-70-3 Dibenz(a,h)anthracene 3.80E+06 2.02E-02 5.18E-06 2.49E-03 6.03E-07
84-74-2 Di-n-butyl phthalate 3.39E+04 4.38E-02 7.86E-06 1.12E+01 3.85E-08
95-50-1 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.79E-02
106-46-7 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.38E+01 9.96E-02
91-94-1 3,3-Dichlorobenzidine 7.24E+02 1.94E-02 6.74E-06 3.11E+00 1.64E-07
75-34-3 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01
107-06-2 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.01E-02
75-35-4 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00
156-59-2 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01
156-60-5 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.85E-01
120-83-2 2,4-Dichlorophenol 1.47E+02 3.46E-02 8.77E-06 4.50E+03 1.30E-04
78-87-5 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01
542-75-6 1,3-Dichloropropene 457E+01 6.26E-02 1.00E-05 2.80E+03 7.26E-01
60-57-1 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.19E-04
84-66-2 Diethylphthalate 2.88E+02 2.56E-02 6.35E-06 1.08E+03 1.85E-05
105-67-9 2,4-Dimethylphenol 2.09E+02 5.84E-02 8.69E-06 7.87E+03 8.20E-05
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Table C-1 (continued)

Koc Dia Diw S H'
CAS No. Compound (L/kg)  (cm2/s) (cm2/s) (mg/L) (dimensionless)
51-28-5 2,4-Dinitrophenol 1.00E-02 2.73E-02 9.06E-06  2.79E+03 1.82E-05
121-14-2  2,4-Dinitrotoluene 9.55E+01 2.03E-01 7.06E-06  2.70E+02 3.80E-06
606-20-2 2,6-Dinitrotoluene 6.92E+01 3.27E-02 7.26E-06 1.82E+02 3.06E-05
117-84-0 Di-n-octyl phthalate 8.32E+07 1.51E-02 3.58E-06 2.00E-02 2.74E-03
115-29-7 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.59E-04
72-20-8 Endrin 1.23E+04 1.25E-02 4.74E-06 2.50E-01 3.08E-04
100-41-4 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.23E-01
206-44-0 Fluoranthene 1.07E+05 3.02E-02 6.35E-06 2.06E-01 6.60E-04
86-73-7 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.61E-03
76-44-8 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 4.47E-02
1024-57-3 Heptachlor epoxide 8.32E+04 1.32E-02 4.23E-06 2.00E-01 3.90E-04
118-74-1 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 6.20E+00 5.41E-02
87-68-3 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06  3.23E+00 3.34E-01
319-84-6  3-HCH (a-BHC) 1.23E+03 1.42E-02 7.34E-06  2.00E+00 4.35E-04
319-85-7 R-HCH (R-BHC) 1.26E+03 1.42E-02 7.34E-06 2.40E-01 3.05E-05
58-89-9  gHCH (Lindane) 1.07E+03 1.42E-02 7.34E-06  6.80E+00 5.74E-04
77-47-4 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.11E+00
67-72-1 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06  5.00E+01 1.59E-01
193-39-5 Indeno(1,2,3-cd)pyrene 3.47E+06 1.90E-02 5.66E-06 2.20E-05 6.56E-05
78-59-1 Isophorone 4.68E+01 6.23E-02 6.76E-06 1.20E+04 2.72E-04
7439-97-6  Mercury 3.07E-02  6.30E-06 4.67E-01
72-43-5 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 4.50E-02 6.48E-04
74-83-9 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.56E-01
75-09-2 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02
95-48-7 2-Methylphenol 9.12E+01 7.40E-02 8.30E-06  2.60E+04 4.92E-05
91-20-3 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02
98-95-3 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06  2.09E+03 9.84E-04
86-30-6 N-Nitrosodiphenylamine 1.29E+03 3.12E-02 6.35E-06 3.51E+01 2.05E-04
621-64-7 N-Nitrosodi-n-propylamine 2.40E+01 5.45E-02 8.17E-06 9.89E+03 9.23E-05
1336-36-3 PCBs 3.09E+05 7.00E-01
87-86-5 Pentachlorophenol 5.92E+02 5.60E-02 6.10E-06 1.95E+03 1.00E-06
108-95-2  Phenol 2.88E+01 8.20E-02 9.10E-06  8.28E+04 1.63E-05
129-00-0 Pyrene 1.05E+05 2.72E-02  7.24E-06 1.35E-01 4.51E-04
100-42-5 Styrene 7.76E+02 7.10E-02 8.00E-06  3.10E+02 1.13E-01
79-34-5 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06  2.97E+03 1.41E-02
127-18-4 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.54E-01
108-88-3 Toluene 1.82E+02 8.70E-02 8.60E-06  5.26E+02 2.72E-01
8001-35-2 Toxaphene 2.57E+05 1.16E-02 4.34E-06 7.40E-01 2.46E-04
120-82-1 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06  3.00E+02 5.82E-02
71-55-6 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.05E-01
79-00-5 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06  4.42E+03 3.74E-02
79-01-6 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.10E+03 4.22E-01
95-95-4  2,4,5-Trichlorophenol 1.60E+03 2.91E-02 7.03E-06 1.20E+03 1.78E-04
88-06-2 2,4,6-Trichlorophenol 3.81E+02 3.18E-02 6.25E-06  8.00E+02 3.19E-04
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Table C-1 (continued)

Koc Di,a I:)i,w S H'
CAS No. Compound (L/kg)  (cm2/s) (cm2/s) (mg/L) (dimensionless)
108-05-4 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.10E-02
75-01-4  Vinyl chloride 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00
108-38-3 m-Xylene 4.07E+02 7.00E-02  7.80E-06 1.61E+02 3.01E-01
95-47-6  0-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.13E-01
106-42-3 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.14E-01

Koc = Soail organic carbon/water partition coefficient.

Dja = Diffusivity in air (25 -C).

Diw = Diffusivity in water (25 *C).

S = Solubility in water (20-25 *C).

H' = Dimensionless Henry's law constant (HLC [atm-m3/mol] * 41) (25 C).
Kda = Soil-water partition coefficient.



Table C-2. Koc Values for lonizing Organics as a Function of pH

2- 2,4- 2,3,4,5- 2,3,4,6- 2,4,6-
Benzoic  Chloro- 2,4-Dichloro-Dinitro-  Pentachloro- Tetrachloro- Tetrachloro- 2,4,5-Trichloro- Trichloro-

pH Acid phenol phenol phenol phenol phenol phenol phenol phenol

49 b554E+00 3.98E+02 1.59E+02 2.94E-02 9.05E+03 1.73E+04  4.45E+03 2.37E+03 1.04E+03
5.0 4.64E+00 3.98E+02 1.59E+02 2.55E-02 7.96E+03 1.72E+04  4.15E+03 2.36E+03 1.03E+03
5.1 3.88E+00 3.98E+02 1.59E+02 2.23E-02 6.93E+03 1.70E+04  3.83E+03 2.36E+03 1.02E+03
5.2 3.25E+00 3.98E+02 1.59E+02 1.98E-02 5.97E+03 1.67E+04  3.49E+03 2.35E+03 1.01E+03
53 2.72E+00 3.98E+02 1.59E+02 1.78E-02 5.10E+03  1.65E+04  3.14E+03 2.34E+03 9.99E+02
5.4 2.29E+00 3.98E+02 1.58E+02 1.62E-02 4.32E+03 1.61E+04  2.79E+03 2.33E+03 9.82E+02
55 1.94E+00 3.97E+02 1.58E+02 1.50E-02 3.65E+03 1.57E+04  2.45E+03 2.32E+03 9.62E+02
5.6 1.65E+00 3.97E+02 1.58E+02 1.40E-02 3.07E+03 1.52E+04  2.13E+03 2.31E+03 9.38E+02
57 1.42E+00 3.97E+02 1.58E+02 1.32E-02 2.58E+03 1.47E+04  1.83E+03 2.29E+03 9.10E+02
5.8 1.24E+00 3.97E+02 1.58E+02 1.25E-02 2.18E+03 1.40E+04  1.56E+03 2.27E+03 8.77E+02
59 1.09E+00 3.97E+02 1.57E+02 1.20E-02 1.84E+03 1.32E+04  1.32E+03 2.24E+03 8.39E+02
6.0 9.69E-01 3.96E+02 1.57E+02 1.16E-02 1.56E+03 1.24E+04 1.11E+03 2.21E+03 7.96E+02
6.1 8.75E-01 3.96E+02 1.57E+02 1.13E-02 1.33E+03 1.15E+04  9.27E+02 2.17E+03 7.48E+02
6.2 7.99E-01 3.96E+02 1.56E+02 1.10E-02 1.15E+03  1.05E+04  7.75E+02 2.12E+03 6.97E+02
6.3 7.36E-01 3.95E+02 1.55E+02 1.08E-02 9.98E+02 9.51E+03 6.47E+02 2.06E+03 6.44E+02
6.4 6.89E-01 3.94E+02 1.54E+02 1.06E-02 8.77E+02 8.48E+03  5.42E+02 1.99E+03 5.89E+02
6.5 6.51E-01 3.93E+02 1.53E+02 1.05E-02 7.81E+02 7.47E+03  4.55E+02 1.91E+03 5.33E+02
6.6 6.20E-01 3.92E+02 1.52E+02 1.04E-02 7.03E+02 6.49E+03  3.84E+02 1.82E+03 4.80E+02
6.7 5.95E-01 3.90E+02 1.50E+02 1.03E-02 6.40E+02 5.58E+03  3.27E+02 1.71E+03 4.29E+02
6.8 5.76E-01 3.88E+02 1.47E+02 1.02E-02 5.92E+02 4.74E+03  2.80E+02 1.60E+03 3.81E+02
6.9 5.60E-01 3.86E+02 1.45E+02 1.02E-02 5.52E+02  3.99E+03  2.42E+02 1.47E+03 3.38E+02
7.0 5.47E-01 3.83E+02 1.41E+02 1.02E-02 5.21E+02  3.33E+03  2.13E+02 1.34E+03 3.00E+02
7.1 5.38E-01 3.79E+02 1.38E+02 1.02E-02 4.96E+02 2.76E+03  1.88E+02 1.21E+03 2.67E+02
7.2 532E-01 3.75E+02 1.33E+02 1.01E-02 4.76E+02 2.28E+03  1.69E+02 1.07E+03 2.39E+02
7.3 5.25E-01 3.69E+02 1.28E+02 1.01E-02 4.61E+02 1.87E+03  1.53E+02 9.43E+02 2.15E+02
7.4 5.19E-01 3.62E+02 1.21E+02 1.01E-02 4.47E+02 1.53E+03 1.41E+02 8.19E+02 1.95E+02
7.5 5.16E-01 3.54E+02 1.14E+02 1.01E-02 4.37E+02 1.25E+03  1.31E+02 7.03E+02 1.78E+02
7.6 5.13E-01 3.44E+02 1.07E+02 1.01E-02 4.29E+02 1.02E+03  1.23E+02 5.99E+02 1.64E+02
7.7 5.09E-01 3.33E+02 9.84E+01 1.00E-02 4.23E+02  8.31E+02  1.17E+02 5.07E+02 1.53E+02
7.8 5.06E-01 3.19E+02 8.97E+01 1.00E-02 4.18E+02 6.79E+02  1.13E+02 4.26E+02 1.44E+02
7.9 5.06E-01 3.04E+02 8.07E+01 1.00E-02 4.14E+02 5.56E+02  1.08E+02 3.57E+02 1.37E+02
8.0 5.06E-01 2.86E+02 7.17E+01 1.00E-02 4.10E+02 4.58E+02  1.05E+02 2.98E+02 1.31E+02




Table C-3. Physical State of Organic SSL Chemicals

Compounds liquid at soil temperatures

Compounds solid at soil temperatures

CAS No. Chemical P'zliflltu(r:g) CAS No. Chemical P':)/Iiilttl(rlg)
67-64-1 Acetone -94.8 83-32-9 Acenaphthene 93.4
71-43-2 Benzene 55 309-00-2 Aldrin 104
117-81-7 Bis(2-ethylhexyl)phthalate -55 120-12-7 Anthracene 215
111-44-4 Bis(2-chloroethyl)ether -51.9 56-55-3 Benz(a)anthracene 84
75-27-4 Bromodichloromethane -57 50-32-8 Benzo(a)pyrene 176.5
75-25-2 Bromoform 8 205-99-2 Benzo(b)fluoranthene 168
71-36-3 Butanol -89.8 207-08-9 Benzo(k)fluoranthene 217
85-68-7 Butyl benzyl phthalate -35 65-85-0 Benzoic acid 122.4
75-15-0 Carbon disulfide -115 86-74-8 Carbazole 246.2
56-23-5 Carbon tetrachloride -23 57-74-9 Chlordane 106
108-90-7 Chlorobenzene -45.2 106-47-8 p-Chloroaniline 72.5
124-48-1 Chlorodibromomethane -20 218-01-9 Chrysene 258.2
67-66-3 Chloroform -63.6 72-54-8 DDD 109.5
95-57-8 2-Chlorophenol 9.8 72-55-9 DDE 89
84-74-2 Di-n-butyl phthalate -35 50-29-3 DDT 108.5
95-50-1 1,2-Dichlorobenzene -16.7 53-70-3 Dibenzo(a,h)anthracene 269.5
75-34-3 1,1-Dichloroethane -96.9 106-46-7 1,4-Dichlorobenzene 52.7
107-06-2 1,2-Dichloroethane -35.5 91-94-1 3,3-Dichlorobenzidine 132.5
75-35-4 1,1-Dichloroethylene -122.5 120-83-2 2,4-Dichlorophenol 45
156-59-2 cis-1,2-Dichloroethylene -80 60-57-1 Dieldrin 175.5
156-60-5 trans-1,2-Dichloroethylene -49.8 105-67-9 2,4-Dimethylphenol 24.5
78-87-5 1,2-Dichloropropane -70 51-28-5 2,4-Dinitrophenol 115-116
542-75-6 1,3-Dichloropropene NA 121-14-2 2,4-Dinitrotoluene 71
84-66-2 Diethylphthalate -40.5 606-20-2 2,6-Dinitrotoluene 66
117-84-0 Di-n-octyl phthalate -30 72-20-8 Endrin 200
100-41-4 Ethylbenzene -94.9 206-44-0 Fluoranthene 107.8
87-68-3 Hexachloro-1,3-butadiene -21 86-73-7 Fluorene 114.8
77-47-4 Hexachlorocyclopentadiene -9 76-44-8 Heptachlor 95.5
78-59-1 Isophorone -8.1 1024-57-3 Heptachlor epoxide 160
74-83-9 Methyl bromide -93.7 118-74-1 Hexachlorobenzene 231.8
75-09-2 Methylene chloride -95.1 319-84-6 3-HCH (a-BHC) 160
98-95-3 Nitrobenzene 5.7 319-85-7 [-HCH (3-BHC) 315
100-42-5 Styrene -31 58-89-9 gHCH (Lindane) 112.5
79-34-5 1,1,2,2-Tetrachloroethane -43.8 67-72-1 Hexachloroethane 187
127-18-4 Tetrachloroethylene -22.3 193-39-5 Indeno(1,2,3-cd)pyrene 161.5
108-88-3 Toluene -94.9 72-43-5 Methoxychlor 87
120-82-1 1,2,4-Trichlorobenzene 17 95-48-7 2-Methylphenol 29.8
71-55-6 1,1,1-Trichloroethane -30.4 621-64-7 N-Nitrosodi-n-propylamine NA
79-00-5 1,1,2-Trichloroethane -36.6 86-30-6 N-Nitrosodiphenylamine 66.5
79-01-6 Trichloroethylene -84.7 91-20-3 Naphthalene 80.2
108-05-4 Vinyl acetate -93.2 87-86-5 Pentachlorophenol 174
75-01-4 Vinyl chloride -153.7 108-95-2 Phenol 40.9
108-38-3 m-Xylene -47.8 129-00-0 Pyrene 151.2
95-47-6 0-Xylene -25.2 8001-35-2 Toxaphene 65-90
106-42-3 p-Xylene 13.2 95-95-4 2,4,5-Trichlorophenol 69
88-06-2 2,4,6-Trichlorophenol 69
115-29-7 Endosullfan 106

NA = Not available.
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