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1. INTRODUCTION
1.1 Background

The U.S. Environmental Protection Agency (EPA) Office of Air Quality
Planning and Standards (OAQPS) is currently investigating the control of
volatile chemical air emissions from hazardous waste treatment, storage,
and disposal facilities (TSDFs). Waste handling practices at these
facilities include storage and treatment tanks, containers, waste piles,
surface impoundments, landfills, and land treatment. As part of this
investigation OAQPS will assess the risks of volatile chemical air
emissions from TSDFs to human health and the environment and the costs
and benefits of controlling these releases. Initial technical
investigations include: (1) TSDF site assessments to collect engineering
data on volatile air emission control practices, (2) monitoring of
volatile air emissions from TSDFs, (3) identification and development of
volatile air emissions models for estimating airborne releases of
chemical substances from TSDFs, and (4) the gathering of health effects
data for volatile chemical wastes. The chemical substances and waste
streams which are being investigated are those considered hazardous under
the Resource Conservation and Recovery Act (RCRA) of 1976 and listed in
40 CFR Section 261 Subpart D.

Currently, almost 500 chemical substances and chemical waste streams
are "listed" as hazardous. Investigation of the potential air releases
and resulting health risks of all listed RCRA wastes would be an
extremely time consuming operation. Furthermore, the RCRA wastes span
many orders of magnitude in volatility (many of the wastes are
essentially non-volatile), making such an investigation even more
cumbersome. EPA-OAQPS, therefore, must identify those RCRA wastes which
are highly volatile and for which further investigation is required.
EPA-OAQPS also needs to have the physical-chemical properties related to
volatility of the RCRA wastes identified in order to support future



modeling efforts. This document reports on the results of gathering the
physical-chemical properties of the RCRA wastes and the identification of
those wastes handled at the various types of TSDFs which can be
considered highly volatile.

1.2 Purpose and Scope

The purpose of this document is to present (1) the physical-chemical
properties of the RCRA wastes related to volatility and (2) a waste
categorization scheme based on the volatility of RCRA wastes from TSDFs.
The physical-chemical properties were gathered and/or estimated to
support the volatility categorization scheme. They are also presented to
support future EPA-OAQPS air emission modeling investigations by
providing the basic necessary modeling input parameters.
Physical-chemical properties of RCRA wastes presented include:

Molecular weight

Boiling point

Vapor pressure

Solubility

Log P (i.e., octanol/water partition coefficient)
Henry's constant

Relative soil volatility

Diffusion coefficients in air and water and water phase mass transfer
coefficients are also presented for RCRA wastes which were identified as
being highly volatile.

The waste categorization scheme is presented to support EPA-DAQPS
efforts in identifying those RCRA wastes that are highly volatile and for
which future monitoring, modeling, and health effects information
gathering will be undertaken. The volatility categorization scheme is
divided into three parts as follows:

e Volatility of pure substances
e Volatility from agueous solutions
e Volatility from soil
This approach was necessary because a substance's volatility depends on

the conditions under which it is handled at a TSDF. While a pure



chemical waste may be highly volatile, it's volatility may be
significantly reduced when present in an aqueous condition or in sotl.
The three volatility categorizations are presented to represent the
various types of waste handling practices performed at TSDFs: storage
and treatment of pure substances in containers and storage tanks,
treatment and/or storage of wastes in lagoons or surface impoundments,
and treatment, storage, and disposal of wastes in soil systems (e.g,
landfills, land treatment). Each categorization scheme is divided into
four levels of chemical waste volatility as follows:

Highly volatile
Moderately volatile
. Stightly volatile

. Non-volatile

2w~

The RCRA wastes jinvestigated, as previously mentioned, are those
Tisted in 40 CFR Section 261 - Subpart D - List of Hazardous Wastes.
This 1ist specifically includes wastes that are coded as Ps and Us and
jndividual metals that are coded as Ds. Generic waste streams that are
coded as Ks, Fs, and Ds are listed but no physical-chemical property data
is presented. Available information on the chemical constituents of
these waste streams, however, is presented. For physical-chemical
properties and volatility categorization of a chemical constituent in a
generic waste stream, the investigator must refer to the chemical
specific information presented for its appropriate, P, U, or D waste
code. Chemical specific data may be used to approximate a chemicals'
volatility behavior in a complex waste solution. Actual volatility of a
chemical waste in complex solutions or mixtures is dependent on
physical-chemical interactions of solution constituents. Calculation of
the volatility of the generic waste stream constituents is a complex and
time consuming operation requiring the use of activity coefficients which
are generally unavailable for most RCRA wastes. Chemical-specific
volatility data (1.e., volatility of pure substance and volatility in
water and soil systems) must currently be used, therefore, to approximate
a constituent's behavior in complex generic wasie streams.



This report is divided intc six sections. Following this
introduction, details on the methodology used for gathering and/or
estimating physical-chemical properties and for categorizing the RCRA
wastes are presented (i.e., Section 2). Data gathering and
categorization results are discussed in Section 3. Section 4 summarizes
the results and presents recommendations for additional investigation,
and Section 5 1ists all references used in the task effort. Finally, all
gathered data, physical-chemical property estimates, and waste
categorization results are presented in the Appendix to this report.



2. METHODOLOGY

The following subsections describe the procedures used for gathering
and/or estimating the physical-chemical properties of the RCRA wastes
(Section 2.1) and the methodology used for categorizing the RCRA wastes
according to volatility (Section 2.2). An overview of the required
physical-chemical parameters including their relationship to volatility
is also provided in Section 2.1.

2.1 Physical-Chemical Properties

The primary physical-chemical properties of RCRA wastes required to
support a waste volatility categorization scheme are the waste's vapor
pressure, solubility in water, Henry's law constant, relative soil
volatility, and molecular weight. Following is a review of each of the
properties and their relationship to a substance's volatility:

Vapor Pressure - This is defined as the pressure exerted by a gas
when in equilibrium with its non-gaseous phase. Vapor pressure
provides an indication of the escaping tendency of molecules from
pure liguids or solids. A high vapor pressure implies low attractive
forces between molecules in the 1iquid or solid and a high number of
molecules being emitted into the vapor phase. These substances are
considered volatile. Liquids with strong attractive forces,
therefore, have low vapor pressures and are considered nonvolatile.
Consequently, vapor pressure is an excellent indicator of emissions
from pure substances. However, when liquids are mixed, vapor
pressure does not provide an accurate means of estimating emissions
of a single compound because of the additional interaction between
the various types of molecules.

Solubility - This is defined as the total mass of a substance that
will dissolve in a solvent (usually water) at a given temperature and
pressure. The solubility of a substance affects the rate at which
molecules of the substance will escape from a liquid via
vaporization. Substances with high vapor pressures and low
solubilities will readily vaporize from solution. Conversely,
substances with high water solubilities and low vapor pressures will
tend to remain in solution or be nonvolatile. The solubility of a
substance is a required input to the calculation of Henry's law
constant which is described below.



Henry's Law Constant - This s defined as the ratio of the partial
pressure of the solute gas (1.e., the impurity or pollutant) divided
by the mole fraction of the gas in solution (Sienko and Plane 1966).
By taking into account partial pressure and solubility, Henry's law
constant (H) gives an indication of the tendency of molecules to
escape from a solution.

Henry's law constants provide some insight intoc the volatilization
rate controlling processes. This constant is the best indicator of a
compound's volatility. Some generalizations on the relationship
between Henry's law constant and the emissions rate of compounds in
an aqueous solution are given below (Lyman et al 1982):

o H <107 atm-m3/mol. The substance is less volatile than
water, and its concentration will increase as water evaporates;
it is essentially nonvolatile.

e 107 < H < 10°5 atm-m3/mol. The substance slowly
volatilizes; the rate is controlled by slow molecular diffusion
through air.

e 105 < H < 10-3 atm-m3/mol. Volatilization starts to
become a significant transfer mechanism; this range includes
most polycyclic aromatic hydrocarbons and halogenated aromatics.

o H > 10-3 atm-m3/mo). Substances may be released in
significant quantities; resistance from the water film is the
rate controlling process.

These criteria will be the basis of the agueous volatility
categorization of the RCRA wastes (see Section 3.3 and Appendix C).

Molecular Weight - The molecular weight is indicative of the size of
the molecule of a chemical waste. Molecular size affects the rate at
which a chemical will diffuse through a medium (i.e., air, water, and
s0i1). The molecular weight of a chemical waste is a required input
to the calculation of the waste's ability to volatilize from soil as
described below.

Relative Soil Volatility - The actual rate of volatilization of a
substance from soil (e.g., landfills) depends upon the amount of the
substance in the soil as well as soil type, soil water content, vapor
pressure, molecular weight, and diffusivity (described later) of the
substance, air flow rate over the surface, humidity, and

temperature. Assuming all factors being equal except molecular
weight and vapor pressure, a substance's relative volatility from
soil is controlled by the soil water content. Essentially two
different volatilization processes occur depending on whether the




soil 1s dry or wet. In a dry soil column, the chemical waste is
assumed to move up the soil column via the air pockets within the
soil. In a wet soil column, the chemical waste is transported from
the soil body to the surface by capillary action, sometimes referred
to as the wick effect. In other words, the soil column acts as a
wick, and water contaminated with a chemical waste moves up the
capillaries of the wick to replenish the contaminated water at the
top of the column that is lost by evaporation. These types of
transport mechanisms and methods for calculating relative wet and dry
soil volatility are further discussed in Section 2.2.

Diffusion Coefficient - The diffusion coefficient is a measure of the
molecular diffusion or net transport of a molecule in a liquid or gas
medium and is a result of intermolecular collisions rather than
turbulence or bulk transport. The process is promoted by gradients,
such as pressure, temperature, and concentration. The rate of
diffusion is a function of the properties of the chemical of interest
and the medium through which i1t is being transported. Diffusion
coefficients are not a required parameter for the categorization
scheme used in this report; however, they are required values for
actual calculation of a chemical's mass transfer from a TSDF site.
Diffusion coefficients will be required in future EPA-CAQPS air
emissions modeling efforts and are, therefore, provided in this
report for those compounds considered highly volatile from soil and
aqueous solutions (see Section 3.5 for further discussion).

Values for the above properties, except diffusion coefficients (as
discussed), were required for the categorization of the RCRA wastes
according to volatility. Additional properties were also required such
as boiling point and octanol/water partition coefficients (i.e., Log P)
when experimental values were not avallable in the literature; these
required estimation via the use of these properties. Data gathering and
estimation methods for the above properties are discussed in the next
subsection.



2.2 Data Gathering/Estimation Methods

Experimental values for vapor pressure, solubility, and Henry's
constant for the approximately 500 "listed" RCRA wastes were gathered
from the readily available scientific literature. Literature sources
used to gather experimental property data are 1isted in the reference
section of this document. A1l the experimental data were normalized to
ambient temperature (i.e., at 25°C) before being recorded. Where
experimental data were lacking, property values were estimated via the
use of the EPA-Dffice of Toxic Substance's Graphical Exposure Modeling
System (GEMS). GEMS is a computerized data base which includes
physical-chemical property estimation methods. The principal component
of GEMS accessed for this effort was the CHEMEST system. CHEMEST is a
computerized version of the estimation methods presented in the Handbook
of Chemical Property Estimation Methods {(lLyman et al. 1982). The
specific approach for gathering and/or estimating values for

physical-chemical properties is discussed below according to the specific
property:

vapor Pressure - Vapor pressures at 25°C of the RCRA wastes were
obtained from the experimental literature. Vapor pressures gathered
at temperatures other than 25°C were estimated at 25°C using the
Clausius-Clapeyron equation:

In p2 = AHv (TZ ' Tl)
P] RT1T2
where
Py, Pp = vapor pressures
Ty, Tp = temperatures (experimental and 25°C)
R = proportionality constant
AHy = heat of vaporization (as gathered from the experimental

Titerature).

I1f no experimental data were available, vapor pressures were
estimated from a waste's boiling point using the CHEMEST system:
either the Antoine equation (for liquids and gases in the vapor
pressure range of 10-3 to 760 mm of Hg) or the Modified Watson



Correlation (for liquids and solids in the vapor pressure range of
10-7 to 760 mm of Hg) was used. Boiling points for estimating

vapor pressures were gathered from the experimental Titerature or
estimated via CHEMEST using the Miessner Method (Lyman et al. 1982).
The relative error in estimated vapor pressures using the methods of
Lyman et al. is reported as 0 to 3 percent. The approximate error in
boiling points estimated via the Miessner Method is 0 to 5 percent.

Solubility - Experimental solubility values were also gathered from
the scientific literature. Where experimental values were lacking,
the solubility of the RCRA wastes were estimated from Log K,
(octanol-water partition coefficients) via standard regression
equations in CHEMEST. Log Kgy's were obtained from Hansch and Leo
(1979) or estimated based on molecular structure using the CLOGP
program in GEMS. CLOGP is a computerized version of a fragment
additivity method for Log Ky, presented in Lyman et al. (1982).

The approximate error in estimated solubility values is reported as
between 0 and 10 percent. Estimated log Ky, values have an
approximate error of £ 0.12 log Kqy units.

Henry's Law Constant - Values for Henry's law constant (H) were also
gathered from the experimental literature. 1In general, however,
values were extremely 1imited and the majority of the RCRA wastes
required estimation of H values. The procedure used for estimating
values of H is as follows (Lyman et al. 1982);

H=Pvp
S

vapor pressure at 25°C in atm.
solubility in water at 25°C in mol/m3.

o
<
vro
"o

For compounds with extremely high solubilities or those compounds
described as "miscible", a solubility value of 106 mg/1 was assumed
when estimating H. In practical theory, the solubility of an
infinitely miscible substance is the weight of one liter of the
substance. As most of the miscible RCRA wastes have densities close
to that of water (i.e., 0.8 to 1.2 g/ml), the use of 108 mg/1 is a
reasonable value for expressing miscibility and estimating H.
Obviously, the use of this value will result in the introduction of
significant error in estimated H values., This indeterminate error,
however, is not considered to significantly affect the relative
categorization of the RCRA wastes.



The methods discussed above are state-of-the-art procedures for
estimating solubility, vapor pressure, and Henry's constant. Calculation
of relative soil volatility required the deveiopment of a procedure
specific to available data. Calculation of actual soil volatilization
rates depends on concentrations of the waste in soil, data which is
unknown and specific to each TSDF. Relative volatility, however, from
both wet and dry soils, may be approximated by modifying standard
equations for calculating actual wet and dry soil chemical volatilization
rates. Several methods have been developed to estimate the volatility of
a compound from nonagqueous environments. They vary widely in application
and difficulty of calculation; however, most methods are based on a
diffusion coefficient (the measure of a compound's ability to migrate
through a vapor, liquid, or solid). Furthermore, as previously
discussed, these methods can be divided into two major groups: (1) dry
soil column methods and (2) wet soil column methods with water flux
transport.

The methods selected for modification to calculate relative soil
volatility were extracted from Lyman et al. (1982). They are
straightforward and are also recommended above other methods evaluated by
Lyman et al. during development of the physical-chemical properties
estimation handbook. The methods and their modification to derive a
relative dry and wet soil volatility are as follows:

Method 1 (dry soil column) (Hamaker Method as presented in W. L.
Lyman et al. Handbook of Chemical Property Estimation Methods 1982):

0t = 2cq/Dt/w (1)
where
0+ = total loss of chemical per unit area over some_time t (M/L2)
Co = initial concentration of chemical in soil (M/L3)
D = diffusion coefficient of vapor through the soil (L2/T)
v = 3.14159.

10



In this equation, Co is unknown:; however, it can be assumed that

the soil air space is saturated with the vapor of the chemical
waste. By assuming the vapor behaves as an ideal gas, one can apply
the ideal gas law:

PV = nRT (2)
where

P = pressure (mm Hg)

V = volume (1)

n = number of moles

R = universal gas constant (mm Hg-1/mole-°K)

T = temperature (°K).

The expression for equilibrium vapor concentration with Pvp’ vapor
pressure at 25°C, as the only variable follows:

eguilibrium

vapor = _ﬁ_ = EXR_ . (3)
concentration v RT
(EVC)

In this equation, R and T are constants; therefore,

N (or cg) = KPyp - (4)
v

Substituting equation (4) in equation (1) yields
Qt = ZKPvp \V) Dt/ﬂ . (S)

In this equation, 2, K, and t/« are constants and are assumed to be
a common factor for all RCRA wastes. They can, therefore, be
eliminated from further calculation. Equation (5) then reduces to:

0t = Ky PypvD (6)

{(relative)

Furthermore, according to Dalton's Law, diffusion coefficients are
inversely proportional to the reciprocal of the square roots of
molecular weights under fixed conditions. This relationship can be

written:

IR



D = DX Vv MW (7)

y X
/MW
y
where
Dy = diffusion coefficient of RCRA waste
Dy = measured diffusion coefficient of compound x
MW, = molecular weight of compound x
Mwy = molecular weight of compound y (i.e., the RCRA waste of

interest).

In this equation, D, and MW, are also constants, therefore:

= K
Dy 2 (8)
vy
or
Dy = KpMw-1/2 (9)

Substituting the above into equation (6) yields

¢t = K1Dvp\/K2Mw-1/2 ) (10)

(relative)
or

Ot = KgPyp MW-1/4 (1)
(relative)

Finally, since K5 is constant for all RCRA wastes, equation (11)
reduces to:

Ot = Pyp MW-1/4 (12)
(relative)

This equation permits the calculation of the relative volatility of

RCRA wastes from dry soil.

Method 2 (wet soil column) (Hamaker Method as presented in W.J. Lyman
et al. Handbook of Chemical Property Estimation Methods, 1982):

0 = Py . 0, (F )+ c(f) (13)
p D W'V WL

12



where

fyw = loss of water per unit area (M/Lz)
Pyp = vapor pressure of chemical
PH,0 = vapor pressure of water
Dy = diffusion coefficient of chemical in air (L2/T)
Dy,p = diffusion coefficient of water vapor in air (L2/T)
sub V = loss of vapor
sub L = loss of liquid
¢ = concentration of chemical in soil solution (M/M).

In this equation, the following parameters are assumed constant for
all RCRA wastes; PH:O’ DH:O’ fw’ and ¢. Therefore,
equation (13) can be written as follows:

o - p 0
(relafive) i Ky + K4 (Kg) (14)
1 2
or
7
0 = KPypDy + K (15)

(relative)

According to Dalton's Law as discussed in the dry soil column method;
(see equations (7), (8), and (9));

Therefore, via substitution, equation (14) can be written as:

7
0, = K Pvp K, *+ K (16)
(relative) Vﬂwv
or
7
0 = K P, +K . (17)

(relative) ,/va

13



Finally, since the constants are assumed to be the same for all RCRA

wastes, equation (17) reduces to:

-172

0, = P or P MW (18)

vD vp v

/MU

v
This equation permits the calculation of the relative volatility of
RCRA wastes from wet soil.

Dther approaches using soil volatilization estimation methods may also
have been developed; however, only minor refinements in relative soil
volatility estimates would be obtained. It is believed that the

approaches discussed essentially result in the identification of those

RCRA wastes which will be highly volatile from TSDF soil systems (e.qg.,

landfills and land treatment).

Diffusion coefficients (in air and water) - Diffusion coefficients of
RCRA wastes in air and water were gathered or estimated for only
those chemicals considered highly volatile in water and soil systems
(see results in Section 3). As with the other physical-chemical
properties, experimental values for diffusion coefficients were
gathered from the scientific literature. MWhere experimental data
were lacking, coefficients were calculated via the methods presented
in Lyman et al. (1982). for diffusion coefficients in air, the
Fuller, Schettler, and Giddings Method was used. For diffusion
coefficients in water the Hayduk and Laudie method was used. Details
on both methods are described completely in Lyman et al. (1982).

14



3. DATA GATHERING AND CATEGORIZATION RESULTS
3.1 Physical-Chemical Properties and Relative Soil Volatility

Experimental and estimated values for molecular weight, vapor
pressure, solubility, Henry's constant, and relative wet and dry soil
volatility of the "listed" RCRA wastes are presented in Appendix A.
Boiling points and octanol/water partition coefficients are also listed
in Appendix A, however, only when required to estimate vapor pressure and
solubility, respectively. Literature references for experimental and/or
estimated values are listed in the footnote to Appendix A. The comments
section of the table for each chemical provides reasons where no data are

recorded.

No data are presented for generic waste streams coded K, F, and D
(except individual toxic metals and pesticides). Available information
on the constituents of the generic waste streams is, however, presented
under comments. Physical-chemical properties of a specific waste stream
constituent can be obtained by referring to the data under the
chemical-specific P or U waste stream code.

3.2 Categorization of RCRA Wastes According to Vapor Pressure

The ambient vapor pressure, as discussed in Section 2.1, provides a
good indication of a pure substances volatility. Ambient vapor pressure,
therefore, may be used to indicate relative waste volatility as a result
of spills and leaks of pure chemical wastes from storage tanks and

containers at TSDfs.
A11 RCRA wastes were ranked according to ambient vapor pressure and

then categorized into four volatility groups as follows:

¢ Highly volatile wastes - those with ambient vapor pressures above
10 torr.

e Moderately volatile wastes - those with ambient vapor pressures in
the 10-3 to 10 torr range.

o S?ight]g volatile wastes - those with ambient vapor pressures in
the 10-° to 10-3 torr range.

15



s Nonvolatile wastes - those with ambient vapor pressures below
103 torr.

Results of the categorization are presented in Appendix B.

3.3 Categorization of RCRA Wastes According to Aqueous Volatility

Values of Henry's constant were used to categorize the RCRA wastes
according to aqueous volatility. Henry's constant, as discussed in
Section 2.1, indicates a chemical's propensity to volatilize from aqueous
solution. Henry's constant, therefore, may be used to indicate relative
volatility of wastes under aqueous conditions, such as volatilization
from impoundments, at TSDFs.

A11 RCRA wastes were ranked according to values of Henry's constant
and then categorized into four volatility groups as follows (Lyman et al.
1982):

Highly volatile wastes - values of Henry's constant above 10-3

o Moderately volatile wastes - values of Henry's constant below
10-3 to 10-°

S1ightly volatile wastes - va1ues7of Henry's constant below 10-5
to 10-

Nonvolatile wastes - values of Henry's constant below 10-7

Results of the categorization are presented in Appendix C.

3.4 Cateqgorization of RCRA Wastes According to Relative Soil
Volatility

Derivation of relative soil volatility values is discussed in Section
2.2. Relative soil volatility may be used to indicate a chemical wastes
propensity to volatilize from TSDF landfills and land treatment systems.

A1l RCRA wastes were ranked according to relative soil volatility values
and then categorized into four classes as follows:

16



¢ Highly volatile - Relative soil volatility greater than 1

e Moderately volatile - Relative soil volatility from 1 to 10-3
¢ Slightly volatile - Relative soil volatility from 10-3 to 10-®
s Nonvolatile - Relative soil volatility below 10-6

Results of the relative soil volatility categorization are presented in
Appendix D.

3.5 Diffusion Loefficients of Highly Volatile RCRA Wastes

Diffusion coefficients in air and water for a subset of those RCRA
wastes identified as highly volatile from water and soil were gathered
from the scientific literature or estimated by the methods discussed in
Section 2.2. Diffusion coefficients are presented to support future
EPA-OAQPS air emission modeling efforts for TSDFs. Data were gathered
for only a subset of highly volatile RCRA wastes due to the financial and
manpower limitations of the task effort. Values for diffusion
coefficients in air and water for RCRA wastes identified as highly
volatile from water are presented in Appendix E.

Also presented in Appendix E are values for the estimated water phase
mass transfer coefficients. Overall water phase mass transfer
coefficients (KL) were calculated based on the values of Henry's
constant for the subset of highly volatile wastes. The values were
calculated using the Southworth Equation presented in Lyman et al.
(1982). 1In general, the Southworth equation can be used for calculating
the overall liquid-phase mass transfer coefficient of chemicals:

(H/RT) k_ k
K, = g 1 (1.1)

L
(H/RT) kg+ k]
where
kg = gas-phase exchange coefficient
ki = 1iquid-phase exchange coefficient
H = Henry's law constant at desired temperature
R = gas constant = 8.2 x 10-9 atm-m3/mol
T = desired temperature in °K.

17



Equations for computing the values kg and k., are presented in Lyman

1
et al. (1982). Different equations are recommended depending upon the
molecular weight and Henry's law constant of the chemical and wind speed

assumed to prevail at the site.

The value of the Henry's law constant for all chemicals for which
KL was calculated was greater than 10-3 atm—ms/mo1. For chemicals
having a value for Henry's constant of 10’3 atm-mB/mOW or greater,
the resistance of the water film dominates by a factor of at least ten
and the mass transfer is liquid phase controlled (Lyman et al. 1982).
Therefore, the overall liquid-phase mass transfer coefficient, KL’ is

equal to the liquid-phase exchange coefficient, k or

]’
KL = ky for H > 10-3 atm-m3/mol.

Consequently, only the Tiquid-phase exchange coefficients needed to be

calculated in order to determine the overall liquid-phase mass transfer

L (or k]). The
following equation was used to compute k‘ for chemicals having a value

coefficient. Two equations were used to compute K

for molecular weight of less than 65:

k1 = 20 30/MW

where MW = molecular weight. The equation,

ky = 23.51 v 0.969 1\ /357mw e0-92% Vigng ~ 1-9)

curr
7 0.673
where
Veurr = current velocity (m/sec)
Vwind = wind velocity (m/sec)
7. = depth of water (m)

was used to compute k, for chemicals having a value for molecular

1

weight of greater than 65. For all calculations a wind speed, Vwﬁnd’

of 3 meters/second, (i.e., average wind speed), a current velocity,

18



vcurr of 0.01 m/s (i.e., negligible current), and a depth, Z, of 1
meter, was assumed. These assumptions were considered to be a reasonable

simulation of a TSDF waste impoundment or lagoon.

Values for diffusion coefficients in air and water for a subset of
RCRA wastes identified as highly volatile from soil are presented in
Appendix F. Soil volatilization rates (i.e., mass transfer coefficients)
are not, however, presented. Calculation of soil volatilization rates
requires knowledge of the concentration of the RCRA waste in soil. The
rate, therefore, must be developed on a TSDF site-specific basis when
modeling volatile emissions. Methods for calculating soil volatilization
rates are presented in Lyman et al. (1982).
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4, SUMMARY AND RECOMMENDATIONS

This document is a comprehensive catalog of physical-chemical
properties of hazardous wastes currently regulated under RCRA. It
specifically provides waste properties related to potential air emissions
of the wastes from TSDFs. As a catalog of physical-chemical properties
related to volatile air emissions, this report should prove to be a
valuable reference guide for supplying required data in EPA-OAQPS's
future TSDF air emission modeling efforts. The waste volatility
categorization scheme also provides a useful guide for identifying
whether a specific waste will volatilize from a TSDF and potentially
present a health risk to the surrounding community. Furthermore, the
waste volatility categorization scheme presents a format for the
development of future TSDF waste-specific regulatory controls.

The data presented in this report should be used with the knowledge
that a significant number of property values were estimated. 1In
particular, Henry's constant (H) required estimation for the majority of
the RCRA wastes. For certain wastes, estimation of boiling points, vapor
pressures, and solubilities was also required. While the estimation
procedures used are considered state-of-the-art, errors are inherent in
the estimated values. Values presented for relative soil volatilities
are unitiess values; they should only be used for comparing relative
volatilities of RCRA wastes from wet and dry soil. They were derived
specifically for this task from documented soil volatilization rate
formulas. It should also be noted that other sources of experimental
property values are available; experimental values were not obtained as a
result of an exhaustive literature search. The experimental reference
sources used were those readily available or those that could be
identified and accessed within the labor and financial resources
available to the task effort.

While the data presented in this report are essentially complete and
fulfill the requirements of the task objectives, several areas of future

work are recommended. Recommendations for future work include:

20



Estimation of additional gas and liquid phase diffusion
coefficients and water phase mass transfer coefficients for highly
volatile and moderately volatile RCRA wastes. This report only
presents these values for a subset of the highly volatile RCRA
wastes because of the time and budgetary restraints of the task
effort.

Identify, gather, and estimate additional physical-chemical
properties (e.g., saturation vapor concentration, molar density of
chemical vapor, atomic diffusion volume) for the RCRA wastes
required as input parameters for TSDF airborne emissions models.
This effort should follow final EPA-OAQPS selection of applicabie
air dispersion models. i

Investigate volatility of waste constituents from complex waste
streams (e.g., generic waste streams coded K, D, and ).
Intermolecular forces of waste stream constituents affect the
volatilization behavior of the constituents. This effort would
require the gathering and/or estimation of activity coefficients
for each of the RCRA wastes. The activity coefficient is a
correction factor compensating for non-ideal behavior and is
jnvaluable in calculations involving multi-component phase
equilibria.

Identify and gather chemical constituent information, including
concentration ranges, of generic waste streams. Extremely useful
sources of information on generic waste stream constituents are
the Hazardous Waste Background Documents prepared by EPA - Dffice
of Solid Waste as required under RCRA.
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Wasle Molecular Boiling Pressure in 10 Henry's Dry Soil  Wet Soil
Code Waste Name Weight Point* @ 25°C Log Px @ 25°C Constant volatility volatility Reference/Comments

(g/mol) G) (mm Hg) mg/)  (atmad/mol) Pyt PtV
0001 Acetaldehyde 44 20.8 922.57 insoluble - 360 139 )
u002 Acelone 59 56.2 200.1 -0.24 2.30%  6.80°6 120 2.3 1,6
1003 Acetonitrile a 81.6 100 -0.34 2.2x106 2.47x10°6 ) 15.6 1, 6
V004 Acetophenone 120 202 049 5,500 1.41x10°3 1.5x10-7 4521072 1, 4
0005 2-Acetylaminof luorene 223 345 2.x10-7 3.255 140 4410710 s.ax108 a0 ® 2
U006 Acety! chloride 19 52 k1) reacts e 108 35.7 1, 2, 5 (Reacts with water)
with water
w007 Acrylamide n 87 @2m  0.0328 1.55 205,000 149x108  1wio2 3.9x10°3 3, 6
~n
wn
0008 Acrylic acid 12 141.6 4.24 miscible 4.0x10-7 1.4 5.0x10-" 1
V009 Acrylonitrile 53 1.4 97.2 -0.92 73,500 9.2x10-3 360 13.4 4,6
vo10 Mitamycin C 334 3n a8 03 12 2.5x10-'0  9.4x10%  2.2x10°9 2
uwoi! Amitrole 84 Ty 159 NA See See - -— - 9, Log P cannot be estimated
Note Note to derive solubility
THH Aniline 93 184 0.8537 0.90 34,000 3.0110°6 2.1m10°!  8.9x10-2 1,3, 6
103 Ashestos See Note Mineral of various compositions
and properties.

uo14 Auramine 304 NA NA NA —— - - 7, Solubility and vapor pressure

cannot be estimated for
organo-metallics

Aktannr araccurs @ 25°C

estimated via extrapolation from experimental value.



Appendix A. Physical

_Chemical Properties and Relative Soil Volatility of RCRA Wastes

Tttt Vapor solubility Relative  Relative
waste Molecular Boiling Pressure in Hy0 Henry's Dry Soit Wet Soil
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Constant volatility volatility fleference/Comments
(g/mo1) °c) {rm Mg) (mg/1)  {atm-m3/mol) vvpm-" w12
TH Azaserine 13 290 0.125x10-3  See See ——- 3.310°5  9.5x10°8 2. Log P cannot be estimated
Note Note to derive solubility
uol6 3,4-Benzacridine 229 a9 8x10-10 4.565 0,035 ™02 2.1x10-'0 5. 300°1! 1
uoi? Benzalchloride 161 205 0.321 2.815 40 1. 11074 9.2¢102  2.6x1072 1
u018 1,2-Benzanthracene 228 435 10-10 5.61 8.6x10-3  3.4x107% 2.6x10°"  6.6x1072 1
V019 Benzene 8 00.1 101%% 2.13 1,780 5.5x10-3 31.3 1.4 TP = 16 @ 20°C; 60 @ 15°C
1, 6, 23, 30 (H = experimental)
0020 Benzenesulfony) chloride m 252 0.04%* Reacts —— 1102 3.0x0073 *yp = 10 @ 120°C
with water 1 (Reacts with water)
~no s = 3
o uo21 Benzidine 184 402 10 1.34 1,550 1.omic8  2.m0 1.ax107! 3,6
wo22 Benzof a lpyrene 22 310-312@ 19x10-10 5835  0.047 1.38x10%0  4.8010°"  1.2x10°V! 2, 30
10mm 4.16x10-10
w3 Benzotrichloride 196 22) 0.157 2.92 360 1. 12x00-4 L2002 1.2 2, 6
voza Bis(2-chloroethoxy)methane 23 181 0.815 0.469 510,000 2.11x10°7 2.6x10°1  7.9x10°2 '
vo25 Dichloroethyl ether 143 178 1.4 10,200 2.58x10°3 a0t 12! 3
1026 Chlornaphazine 268 210 4.5x10-6 3.69 3 2 8x108 108 21077 2
85 m
uoz27 Bis(2-chloroisopropyl) ether 17 187 0.85 2.58 9 1.03x10°4 2.4x107" 6.5x10°2 1
voe8 Bis(2 elhylhexyl)phthalate 390 384 1.38x10°3 9.8 2.1x10°5 26 6 3.2x10°6  7.0x10"7 2

*presented only if reanired for other calculations.

*Ayapor pressure @ 25°C

estimaled via extiapulalion frum experimental value.
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Appendix A. Physical-Chemical Properties and Relative Soil-Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Waste Molecular Boiling Pressure in H0 Henry's Dry Sofl  set Soil
Code Waste Name Weight Point* @ 25°C log P* @ 25°C Constant Vohti“:y Volatility Reference/Comments
. . (g/moV)  (°C) (rm 1ig) (mg/1) (?Malml) Pup” ! . P2
1029 Bromomethane 95 3.56 5300%* 900 5.26x10°3 1,700 544 *yp = 761 @ 3.6°C
1,3,6,%
V030 4-Bromopheny? phenyl ether 249 310 0.041 5.08 0.50 2.14x10-3 1104 2.6x10-3 1
1031 n-Butanol 14 17.25 6.5 0.80 91,000 x10-6 2.2 7.6x10! 1,2,3,6
vo32 Calcium chromate 156 Tgec=200  NA 163,500 -~ -— - 2, 1, Vapor pressure cannot be
@20 estimated for inorganic
campounds
1033 Carbony! fluoride 66 -83 NA reacts - ~— -—— 1, Substance is permanent gas at
room temperature
uo34 Trichloroacetaldehyde 147 91.715 35 100,000 6.77x10-5 10.2 2.9 1,3, 10
v035 Chlorambuci 304 363 v.amo-! 26,000 2.m10-'2  3.3x108  g.ox10? 2, 6
036 Chlorodane, tech. 410 ez  wwd 5.94 0.0541 4.8x10°3 2.2x10% 4,907 6, 8, 31
torr
uo3? Chlorcbenzene n3 132 n.s 2.18 500 3.93x10-3 3.6 L 3, 6, 23 (H = experimental), 30
V038 £thy) 4,4 dichlorobenzilate 325 146-148  2.2x10°6 4.812 1.6 5.89x10°7 s.ao”! 120077 2
e0.4m
1039 4-Chloro m-cresol 142 235 5.8x10-3 3.10 3,846 2.83x10°7 1.1x10°3 4 9x10°4 1.3
Tq= 668
vost 1-Chloro-2,3-epoxypropane 92.5 16 5 1.8 60,000 3.8x10°5 6.02 1.9 ), 3
0042 2-Chloroethyl vinyl ether 107 109 30.5 1.28 6,000 7.35x1074 9.5 2.9 2
1043 Elhene, chloro- 62.5 -13.9 2,660 1,100 0.199@20°C 958 336 3
0 023-0 69
@30°C
1044 Chioroform 19 61 121 197 9,300 3 39x10°3 51.6 15.8 ), 3,6, 23

e meee —— A ACOR

artimntad uls avirannlating from ovnerimental value
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

) T T B Vapor solubility Relative  Relative
Waste Molecular Boiling Pressure in 10 tlenry's Ory Sail wet Soit
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Constant Volatility volatility Reference/Comments
(g/mol)  {°0) {mn Hg) mg/))  (atmmd/mol) P14 pw1/2
voas Chloromethane S0 -24.2 5 (20) 0.91 4,000 0.38 1.8 7.1x907) 1, 3, 6, 28
6.1 (30) .
V046 Chloromethy) methyd ether 81 9.5 214 0.7 25008 9.12x3076 10.6 23.8 1,3
w04l B-Chioronaphthalene 162 236 5.15¢10-3  4.005  12.85 a0 vaxwed ame! 1. 30 (H = experimental)
Tp= 61
u048 o-Chlorophenol 128.5 149 0.181 28,500 4. 1108 23.6 6.9x10~2 1.3
1049 4-chloro-o-toluidine, HC 142 20 0.105 2,285 1,900 102003 3.x10-2  8.8073 1
U050 Chrysene 228 488 10-13 0.017 10-12 2.6x10-"  §.6x10- 73 1,13
uost Creosote See Note Mixture of substances (cresylic
acids)
uos? Cresols and cresylic acid 108 0: 0.192  o: 0.432 1.95 0: 31,000 2x10-6 130! a2x0-? 6, 3
m: 0.202.8 m: 0.18 (an m: 23,500 Ix10-8 5.6x10°2  1.1x1072
p: 0.201.9 p: 0.16 isomers) p: 24,000 9.5x10-7 5.0x102  1.5x10°¢
053 Crotonaldehyde 10 99-104 19 155,000 11303 6.6 2.3 3
U055 Cumene 120 153 4.507 3.66 50 1.46x10°2 1.4 a0 1,6, 29
1056 Cyclohexane 84 8} 6.82 3.44 55 1.18x 107! 2.3 1.4x107! 1, 3,6, 30
uos1? Cyclohexanone 98 156 4.57 0.81 23,000 2.56x1073 1.5 4.6x10°} 1, &
uos8 Cyclophosphamide 261 329 2810 063 4,000 2am070 007! 10! 2
1059 Daunomyc in 528 533 9.4x10-"5 183 30,000 2 80019 2.0x10°'5 430716 2, 6

ADemcambad aedee 2 b aminad for athor calcalationg *Manor nressure ® 75°C  estimated via extrapolation from experimental value.



Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative  Retative
Wasle #olecylar  Bolling Pressure in Hy0 Henry's ory Sott wet Soil
Code Waste Name Weight Point* @ 25°C Log Px @ 25°C Constant Volatility volatility Reference/Comments
_ (g/mo1) °c) (m Hg) (mg/V)  (atm-m3/mol) Pvpnr‘“ Pvpnr‘/z
U060 DO 120 365 1.5x10-7 5x10-6 0.0126 3.6x108  8.4x107? 2,9
106 oot 354 260 1.5x10-7 3.98 o l.28x10-3  5.2x10°3 3.5x108  g.ox10°% 6, 8, 20, 30
= 109 6.19
U062 piallate 210 150 7.88x10°3 1 1oax10-?  z.0a10-3  a.sxio! 2,8
e 9mm
w063 Dibenz{ ahJanthracene 218 Iy 5.2x10-1lax 0.044 10-10 1300~ 3.32000-12 VP - 4 @ 215°C
1.8
0064 1,2:1,8-Dibenzopyrene 302 483 10-12 1.22 1.6x10°5 21078 2.410-13 5. gx0-M
1066 1,2-Dibromo-3-chloropropane 236 196 0.513 1,000 1.saaxiod 1ol 3.axi072 1,3
™ 067 Ethylenedibromide 186 131-132 n 4,310 6.25x10°% 3.0 8.xio~! 1,5
o 9.3
Y068 Hethylene bromide 174 97 45.8 12,000 3.16x10-4 12.8 3.47 30
1069 Di-buty) phthalate 218 340 10-3 400 1.09x10-6 2.4000-4  6.0x10°3 1
vo10 o-Dichlorobenzene 141 180.5 1.45 3.38 s 1.94x103  a.2x107)  v.2x007! 3, 6, 23, 30 (H = experimental)
uon m-Dichlorobenzene 147 13 2.1 3.38 123 2.63x10°3 6.1x10-' 1107} 3, 23, 30 (M = experimental)
uor2 p -Bichlorobenzene a7 174 0.67 339 69 2.31x10-3 1.9x10-t  5.5x10°2 1, 6,21, 23, 3
{H = experimental)
U013 3,3 -Dichlorcbenzidine 253 334 Lae! 2.9 8.3 10-9 2.8x108  7.0x1079 Y, 3
= 133
vora 1,4 .Dichloro-2-butene 125 154 4.00 .13 9,101 6.78x1073 1.2 3.6x10"! !
w1 Dichlorodi Fluoromethane 121 -29.8 4,830 260 0.40 to 0.43 1,450 439 1,3, 30

A Aran

metimabad wis avivanntation feom evnerimental value.



Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor solubility Relative  Relative
Wastle Molecular Boiling Pressure in HO Henry's Dry Soil Wet Soi!
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Constant volatility Volatility Reference/Camments
tg/m))  {°0) {nm ¥g) ) Gatmadmol) ey e ar1/2
vo76 1, 1-Dichioroethane 99 51 193.4 .19 5.500 5.45x10°3 61.9 19.4 1, 6, 23 (H = experimental)
voll 1,2-Dichioroethane 99 B84 15.683 1.48 8,690 1.10x10-3 24.2 1.6 1, 3, 6, 23 (H = experimental)
uors 1, 1-Dichloroethylene 9 31.9 630.1 3,200 1.5x1072 202 64.0 1, 15, 23 (H = experimental),
30 (H = D.154 @ 20°C)
uor19 1,2-Dichloroethylene 97 48-60 cis = 217 ~ 700 6.60x10°3 69.2 22.0 2,5, 23 M= 6.6x|0“3)
trans = 352 5.32x10-3 .3 3s.1 30 (W = 5.32x10'3)
uoso Methylene chloride 85 L)) 421.8 1.25 16,700 3.19x1073 .t 46.4 1, 3, 6, 23 (K = experimental)
uos! 2,4-Dichlorophenol 163 210 0. g 3.08 to 4,500 5.6‘4!)(‘0’6 3.3xl0‘2 9.2!‘0'3 VP = 110 @ 147°C
3.30 1, 3,6
[#%
[an) vo82 2,6-Dichloropheno! 163 219-220 0.0165 2.895 172 2x1075 4.6x1073 1.3x10°3 1,5
T= 68-69
voa3 3,2-Dichioropropane n3 9% 50 2,100 2.8x10-3 15.5 4.7 1, 3, 5, 23 (H = experimental)
0084 1,3-Dichloropropane n3 120.4 2 2.00 1,000 1.1x10-3 8.8 2.6 1, 3,6, 30
voas 1,2:3,4-Diepoxybutane 86 138 1.52 126 8.3x10! 1.02x108  2.48 8.1x10”! 2
uoB6 N, N-Diethylhydrazine 2 ] 99 See See See — -— _— 1. Log P cannot be estimated
Note Note Note to derive solubility.
Vapor pressure cannot be
estimated.
voa? 0,0-Diethyl -s-methyl- See Hote See Note See See - - — 2, Properties cannot be
dithiophosphate Note Note estimated for thiophosphates
uoos Diethlyiphthalate 222 298 B.x10-3 358 50 415605 2103 s.axiot 3
u089 Diethylistilbestro) 268 418 2.m¥0-12 531 .015 s oo 5.30713 3o 13 1

APracontad anlu if reanirad for nthar raleslations

*&kVanor nreccure @ 25°C

actimated via extranalation from exverimental value
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Appendix A. Physica)-Chemica) Properties and Relative Soil Volatlitity of RCRA Wastes

Vapor Solubility Relative Relative
Waste Molecular Boiling Pressure in H0 Heory's bry Soll wet Soil
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C COnsganl Volaul‘}ty Volatility Reference/Comments
. . (g/mol)  (°C) (o Hg) (/D) (atmmd/mol)  Pyph- \ . Pyphta1/2
1090 Dihydrosafrole 164 198 0.269 2.985 240 2.3x10-% 1.5x10°2  2.1x1072 2
uog) 3,3*-Dimethoxybenzidine 244 331 1.9x10-7 1.23 1,800 10-11 4150108  1.2x10-8 3
0092 Dimethylamine 18 7.4 2.1 0.3 2.3x106  5.89x108  7.9x10°1  3.0x10°! 1, 6
U093 Dimethy)aminoazobenzene 225 sublimes NA 4.58 160 ~—- —— - 3, 6, Vapor pressure cannot be
estimated
U094 7,12-Dimethylbenz[aJanthracene 256 an 3.9x10°'2  6.94 13103 1.oax10?  9.8x10°3  2.4x10°13 1
uo9s 3,3-Dimethyibenzidine 212 a2l 2.9x10°7 2.69 46 1.715x10°9 152108  2.00008 2
0096 &, x-Dimethylbenzohydro- 152 253 1. 1072+ See See — 3.1x10°3  @.9x1074 *avP = 2.7x1072 @ 60°C
peroxide Note Note 4. log P cannot be estimated to
derive solubility
vos? Dimethylcarbamoy) chloride 107 167-168 2.49 See See - 1.1x10°! 2.5x10°! 1, 4 (hydrolyzes)
Note Note
1098 1, 1-Dimethylhydrazine 60 63 157 See See —— 56.5 20.3 1, 5. Llog P cannot be estimated
Note Note to derive solubility
1099 1,2-Dimethylhydrazine 60 81 67.99 See See . 24.5 8.8 1, 5. Log P cannot be estimated
Hote Note to derive solubility
uiol 2,4-Dimethylphenol 22 210 0. 11g%x 2.30 1,600 1.18x10°5  3.5x1072  1.0x10°7 *yp = 10 @ 69.3°C, 1 @ 51.8°C;
1
vio? Dimethylphthalate 194 283.8 3.59x10-3 4,300 2.1x10°7 9.710-4  2.6x1074 1,3
ui03 Dimethy! sulfate 126 188.5 0.570%% 28,000 3308 0. 5. 1x1072 *yp<l @ 20°C
1, 2
u105 2,4-Dinitrotoluene 182 300 8.54x10°> 210 7.6x10°8 2.3x10°3  6.3x10°® 1, 3
sz 70

t.d fmw Alhar raleulatinncg

*xyapor pressure @ 25°C

estimated via extrapolation from experimental value.
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Appendix A. Physical-Chemica) Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Waste Molecular Bolling Pressure in H0 Henry's Ory Soi) Wet Soil
Code Waste Name Weight Point @ 25°C Log P* @ 25°C Constant volatility volatility Reference/Comments
(g/mot) °C) (m 1g) mg/))  (atmmmol) P4 pvpnr"z
U106 2,6-Dinitrotoluene 182 157 (R} 2.525 550 7.4210%  a.ex10”!  1.3x10°! 1
T 66
uio? Di-n-octy! phthalate 391 384 6.8x10-8 5.22 0.4 3x10-7 1.5x10°8  3.5x10°? 1"
u108 1,4-Diethylene dioxide 68 101 31 0.42  6xt0! 1.14x10°7 12.2 3.9 3,6
U109 1,2-Diphenylhydrazine 184 8 5.23x10-5  2.95 180,000 101 15105 3.9x10°% 1
Ta= 131
utio Dipropylamine ") "o N 1.46 to 12,000 3320104 12.0 4.3 1,5.6
.13 .
un Di -N-propylni trosamine 130 206 0.419%* 10,000 7.2x10°6 Lagot 3.0 WP = 13 @ 89°C
1,3,6
unz Ethyl acetate 88 n 82.2 0.13 19,000 1.2x10°4 211 8.8 1,3, 6
un3 Ethy) acrylate 37} e 36.141 20,000 2.1x10°4 10.8 3.4 1,3
un4 Ethylenebis(dithiocarbamic acid) 212 319 3.67x10°% <3 >106 <10-10 9.5x10°5  2.5x10-5 2
uls Ethylene oxide “ 13.5 1,294 0.30  2.1x108 3.63x10°3 505 195 1,5, 6
ulle Ethylene thiourea 102 . T 200 NA -0.66 10,418 NA — — 1, 6, Properties cannot be
estimated due to
thiourea fragment
v Ethyl ether n 34.5) 540 0.17; 60,500 8.69x10°4 184 62.8 1,3, 6
0.83;
0.89
Vs Ethylmethacrylate na " 19 1.485 19,000 1.49x00°% 5.9 V.18 1

*Presented only if reguired for other calculations. **Vapor pressure @ 75°C  estimated via extrapolation from experimental value.



Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

0 ) Vapor Solubility Relative  Relative
Haste Molecular Boiling Pressure in H0 Henry's Ory Soil Wet Soil
Code Waste Name veight Point* @ 25°C Ltog P* @ 25°C Constant volatility volatility Reference/Conments
(g/mo))  (°0) {mm Hg) mg/N)  (atmad/mol) PV a2
IAL) Ethy! methanesulfonate 124 85-86 0.328 0.09 Lixio®  3.4x10®  9.8x102  3.0x1072 1
@ 10
U121 Trichloromonof luoromethane 137 23.1 168 1,100 5 83x10-2 223 65.6 1, 3,5, 23
V22 Formaldchyde 30 -2 4,43 600,000  2.92x10°4 1,906 809 1, 4
u123 Formic acid 46 100.1 33.4 0.54  4.exi05  4.ax107 1.5a00°% 4.9 1, 6
vi24 Furan 68 .36 633.99 10,000 5. 1x10-3 222 16.9 1,3
125 Furfural 9% 161.7 2.39 83,000 3.6x10-5 .m0 z2.axv07! 1,3
V126 Glycidylaldehyde 12 97 42.6 —0.529  Ixib 5.8x10-! .5 5.02 5
w2l Hexachlorobenzene 285 322 1L.2sx105 43 0.035 6xio-Se20°c  2.7x10°®  6.5x1077 1, 6, 16, 23, 30
o= 230 1.1x1073 (4.9%107)
@25°C
ME) Hexachlorobutadiene 261 215 0.269 4.14 10 9.14x10-3  6.7x102  1.x102 1, 23
@20°c
10.3x1073
e25°c
ui29 a-Hexachlorocyclohexane 291 323 3.3x10°6 1.19 10 3.16x10°7 1.9x0°7 19077 1, 3, 29 (H = 4.9310°1), 30
Ta=113
U130 Hexachlorocyc lopentadiene 213 239 0.08 4.3 6.4 0.0164 2.0x20-2  4.8x10°3 1,3, 2
U3l Hexachloroethane 237 Top= 186 0.6 50 g.85x10°3  1.5x107"  3.9x10°2 1, 3,5, 23, 28, 30
H = 1.3x10-2)
U132 Hexachlorophene 407 412 10-12 1.54 410,000 10-18 2.2¢10-B3 5. 0x10°14 1,3, 6
Tp=166-161
v133 Hydrazine R 3.5 14.38 miscible 6 0x10-7 6.1 2.5 1,3
U134 tlydrof tuoric acid 20 V9.7 800 miscible 2.0x10-3 318 19 2

apresented (;r-{l/y i',rcqll{;({,(o; other calculations.

**Vapor pressure @ 25:15— estimated via extrap?léﬁon from experimental value.



Appendix A Physical-Chemical Properties and Relative So11 Volatility of RCRA Wastes
N vapor solubility Relative  Relative
Waste Molecular Boiling Pressure in H0 Heory's Ory Soil vet Soil
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Constant volatility volatility Reference/Comments
(g/mol)  {°0) (mm 11g) g/ (atmadmol) P VE e mrl/2
ui3s Hydrogen sulfide 34 855 20 4,000 a.2 3.4 1, 2
ul36 Hydroxydimethylarsineoxide 138 Ty=196 NA 667,000 \, Vapor pressure cannot be
estimated for
organo-metallics
n3? Indenol1,2,3-cdlpyrene 216 Tpo162.5  ~10710 1.66 513073 1.2x1077 2.5x10-1  g.0x10712 3
- 164
u138 Methyl iodide 142 4.4 400 14,000 5x1073 1é 33.6 1, 3
U139 iron dextran See Note See Note See Note —— See Note — —_— - 2, (This substance is actually
a mixture of five dissimilar
constituents)
vi40 Isobutanol 4 99.5 10 0.61 95,000 1.03x1073 3.4 1.2 1, 3,6
<t
)
Uil Isosafrole 162 253 0.026 2.435 1,400 4.&)(10’6 7.3x10°3 2,0)(10'3 1
via2 Kepone 2.6x10-8 5.6x10~%
uia3 Lasiocarpine See Note Mixture of chemical substances
ul4s Lead acetate 325 Ty=280 NA 625,000 —— _— —— 1, Vapor pressure cannot be
estimated for inorganic satt
nmas Lead phosphate 365 T = 800 NA 0.14 -— — -— }, Vapor pressure cannot be
estimated for inorganic salt
ulae Lead subacetate 808 Ty=15 NA 456,000 - — - 1, Vapor pressure cannot be
estimated for isorganic salt
nry maleic anhydride %8 191-199  5x10°5(20) 3,000  ~10-10 1.6x10° 5. 1070 1,3
T=60 2x10-4(30)
uias Maleic hydrazide M2 Tgec>300 See 6,000 -— ——— - 1, 9, Campound decamposes

T = 292 Note

*Presented only if required for other calculations.

**Vapor pressure @ 25°C

estimated via extrapolation fram experimental value.
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative  Relative
Waste Molecutar Boiling Pressure in H0 Henry's ory Soil set Soil
Cade Waste Name Weight Point* @ 25°C log P @ 25°C Constant Volatility votatility Reference/Comments
(g/ml)  (°0) (mm Hg) m/)  (amad/mol) Py VA b t/2
v149 Malononitrile 6 219 0.148 130,000  10-7 5.2x102  1.82x10°2 1, 10
U150 Melphalan 05 316 ax10-8 1.283 400 10-1" 9.6x10°9  2.3x1079 5
Ty = 183

vis1 Mercury 200 351 1.3x10-3 0.03 1.14x10-2 3.5m04  9.2x10°3 1, 20, 29

v1s2 1,4-Dioxane 88 100 3 0.42  6x108 mio-! 12.2 4.0 1,5, 6

u1s3 Methanethiol 18 6.2 1,520 23,300 ax10-3 5718 219 1,3,5

u154 Methy) alcohol 32 65 13.9 0.64  4.4x100 1.1x10°8 a.s 20.1 1, 6

v155 Methapyritene 266.39 135 1.89 2.004 8,500 7.6x10°3 et 120! 1

U156 Methyl chlorocarbonate 94.5 n n3 See Reacts - 36.2 1.6 1 (Reacts with water)

Note with water
157 3 Methylcholanthrene 268 To= 180 3.79x10%  6.965 Lot 771073 a.sxt0-? 2,307 1
280 @ BOmm
uiss 4,4' -Methylenebis(2-chloroaniline) 269 Tp=99- 6x10-6 15 140077 1.5010-6  3.7x10-7 3,4
107
U159 2-Butanone 17, 19.6 89. 6%+ 0.29 353,000  2.4x1070 30.5 10.6 *xp = 71.5 @ 20; 199.28 @ 42.8
: and 247.1 @ 48.1

1,4, 6

ute0 Methylethyleketone peroxide 90 19 See Note —— -— — 4, (Substance decomposes in gas

phase) .

ui6} 4-Melhyl -2 -pentanone 100 116.85 19%% 19,000 1.32x10°4  6.08 1.9 *HVP = 6 @ 20°C
1,3

uI62 Methy) methacrylate 100 101 35, 5% 15,000 3. 1x10-4 1.4 3.6 P - 32 @ 24°C, 40 @ 26°C
1, 3,4

*Presenled only i required for other calculations. **yapor pressure @ 25°C  estimaled via extrapolation from experimenta) value
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Appendix A. Physical-Chemical properties and Relative Soil Volatility of RCRA Wastes

Vapor solubility Relative  Relative
Waste Molecular Boiling Pressure in H0 Henry's Ory Soi) wWet Soil
Code Waste Name Weight Point* @ 25°C tog P* @ 25°C Constant Volatility volatility Reference/Comments
{g/mo)} &) (™ Wg) (mg/V)  (atmm3/mal) Pvpm-‘/ 4 P\,pur" 2
063 N-Methy}-N' -nitro-N-nitrosoguani- 147 89 69.1 NA 20 5.1 5, Solubility cannot be
dine estimated for guanidine
compounds
U164 Methylthiouracil 142 Tgec= 300 4.8x10°5 o022 51 1.8¢1077 raxod  4.oxi08 2,6
u16s Naphthalene 81 218 0.232%* 3.06 to 30 4.8x10°4 7.0 2.6x1072 P = | @ 53°C
330 4, 6, 30 (4 - experimental)
U166 1,4-Naphthalenedione 158 213 0.20 11,695 3.6x10°6 s.6x102  1.6x10°2 4,6
ule? 1-Naphthalamine 143 246 0.0559 2.24 2 4.1x10°8 1.6x1002 411073 1,5, 6
ui68 2-Naphthalamine 43 246 0.0559 2.28 1,950 5.4x10°6 1.6x102  4.7%10°3 1,5, 6
ul69 Nitrobenzene 123 210.8 0.209 1,900 2.4x10°5 6.200°"  1.9x10°2 1, 3, 23 (H = experimental)
uie 4-Nitrophenol 139 219 3.88x10-5 16,000 10-10 1520075 3.3x10°6 1,3
Tp =115
un 2-Nitropropane 89 120 1.5 u 0.121 5.8 1.6 1,3
w2 N-Nitroso-di-n-butylamine 158 152 an 2.5 1,100 7.9x10°4 11 3.3x10-! a,
Uil H-Nitrosodiethanolamine 124 128 14.2 -1.539 Ix108 8x1079 4.26 1.28 5
uina N-Nitrosodiethylamine 102 ws-11 L1 0.48 408,320  6x1077 5.ax10-! 1.0 3,6
I i
u1”6 N-Nitroso-N-ethylurea m 125 16.3 0.48 470,000 5 ax10°6 4.9 1.5 5
nn N Nitroso-N-methylurea 103 107 33.5 -0.03  2x108 2 2x10°6 10.4 3.3 5, 6

#Ornen, atad anlu 36 ramdred for athor calrulations

*hyapar pressure @ 25°C

estimated via extrapolation from experimental value.
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Appendix A, Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative  Relative
Waste Molecular Boiling Pressure in 10 tleory's bry Soil wet Sotl
Code Waste Mame Weight Point® @ 25°C Log P* @ 25°C Constant volatility volatility Reference/Comments
(g/mol) °c) (mm Hg) (mg/V)  (atmad/mol) P 1/A Pyt 12
M) N-Nitroso-N-methylurethane 132 109 312k 13,000 ot 9 2.7 VP 2 13 @ 65°C
1, 10, 20
ng N-Nitrosopiperidine na 21 0.244 0.63 284,318 9.78x10°%  7.6x102  2.3x10°2 6
U180 N-NiLrosopyrrolidine 100 52 204 -0.19 3108 1.13x10°3 1.6x102 2.4 5
u1Bt 5-Nilro-o-toluidine 152 Ve 0.280 2.085 340 1.67x10-4 7.80002  2.3x1072 .5
Ty: 108
uiB2 Paraldehyde 132 28 25.3 120,000 3.66x10-3 1.6 2.2 1, 2, 3, 4 (Substance is a
formaldehyde polymer
and decomposes in gas
phase) .
U183 Pentachlorabenzene 250 2n 40?505 0.0 1.3x10-3 1.ox10-4  2.m10°5 1
'l. = B6
U184 Pentachloroethane 202 162 3.5 500 2.11x10-3 7.6x10-3  2.5x10°} 1, 3,5, 28, 30
uI8s Pentachloronitrobenzene 295 240 2.38x10-3  5.45 0.032 0.0288 5.79x10-%  1.4x1074 .5
Ty = 184
uIB6 1,3-Pentadiene 68 42 4 2.30 810 0.0424 145 50.2 1
uia? Phenacetin 19 266 3.6x10-3  1.57 530 1.4x10°6 8.5x10-4  2.6x10-¢ 1, .5 6
T,..:'38 (na HCY)
uigs Phenal 94 182 0.62 1.48 82,000 } x10-6 2.000-"  6.4x10°2 1,6, 23
$189 Phosphorus sulfide 222 SH4 See Note See 1Ix10-4  See -— -— 1, 12 (Substance slowly reacts
Note Note with water).
v190 Phihalic anhydride 148 295.1 2x10-4 -0.62 152,990 ~10-10 5.4x105  1.2x10°5 *p - 0.00) @ 30°C
Tp=132 @ 20° 1, 2, 3, 4,6 (Substance hydro-
tyzes in water)
u19} 2-Picoline 93 128 8 0 (RY 51,000 2 a0~ 3.2 1.0 1, 6

*presented only 1f required for other calculations **Yapor pressure @ 25°C  estimated via extrapolation from experimental value.
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor solubility Relative Relative
wWaste Mmolecular Boiling Pressure in #0 Henry's Ory Soil Wet Sofil
Code Waste Name Weight Point* @ 25°C Llog P* € 25°C Constant Volatility volatility Reference/Comments
. . (g/mo) co (mm Hg) _ (mg/1) (?Mﬂalml) .Pvpm-‘/‘ Pvpm“/z
v192 Pronamide 256 321 4.02x1071 5 9x10-6 1.0010-4  2.5x10-5 9, 23
ul93 1,3-Propane sultone 122 180 @ 30mm 6 37x10°%  -0.4 2.3x108 10-1 1.9010-4  5.8x10°% 2
T 30-33

ui94 )-Propanamine 59 49 280+* miscible 2.0x10-3 101 36 *x P = 400 @ 31.5°C

U196 Pyridine 19 115.5 20 -1.69 318 x10-? 6.8 2.3 1,3, 6

n9? p-Benzoquinone 108 Te=115.7  0.09 0.20 23,655 s5x10-7 2.8x10-2  8.7x10-3 1,3, 6

U200 Reserpine 609 Te= 265 >1.0x10-3  0.74 190 4.8 2.00104  >4.m0°5 ), 3

uzol Resorcinol 10 280 1.2x10-5 2.20x106  10-13 3. 106 1.x10-5 1,3

Tp=tN
¥202 saccharin and salts 183 243 2.69x10-3 3,448 1.9x10°7 7.307%  2.0x0074 1, 4
Tgec-229
u203 safrole 162 234.5 0.0109 2.435 1,400 1.08x10-% 2.0x102  5.6x10°3 1
u204 selenium dioxide m Ta= 340 0.16%* 38,400 6.0x10"7 4.%102  1.52102 P = ) @ 157°C
‘ ’

Y205 Sulfur selenide See Note See Note - See Note —— —_— — 12 (Sulfur and selenium form
semi-continuous solid
solutions containing SeS,
SeSp + SSep as actual
constituents).

U206 Streplozotocin 265 265 1.21x10°8 145 ax108 10N 3.20-%  7.8x10°6 2,6

Tu: N5
U207 1,2,4,5-Tetrachlorobenzene 216 243-246 2.14x10-3 6 1.0x10-4 5.6x10-4  1.5x10°4 1,16

g = 140
208 1,1,1,2-letrachloroethane 168 130.5 0 560 2 16x10°3 2.8 1. 100°! 1, 4, 30
U209 1,1,2,2 - tetrachloroethane 168 146.2 42 3,000 4 1x10-4 1.18 3.2x10-! 1, 2,5, 30

fint fon mbhan catenlatione

*Vanne nreccure B 25°C

estimated via extrapolation from experimenta) value.



6¢

Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA HWastes

Vapor Solubility Relative Relative
Waste Molecular  Boiling Pressure in Hy0 Henry's Dry Soil Wet Soit
Code Waste Name Weight Poinl¥ @ 25°C Log P* @ 25°C Constant volatility Volatility Reference/Comments
(g/ml)  (°C) {wm tig) wg/))  (atmmd/mol) P VA prt/2
U210 Tetrachloroethylene 166 121 ok 2.60 100 2.871072 P = 10 @ 14°C
1,2,6,23,3 H=-0012¢
20°C)
uzn Tetrachloromethane 154 16.54 15.3 2.10 500 2.13x10°2 32.3 9.3 Y, 5,6, 12, 23, 30
(4 = experimental)
u2i2 2,3,4,6-Tetrachlorophenol 232 150 1.55 4.10 0.6 4460102 aox0”! voxio! 1, 6
Ta= 10
u213 Tetrahydrofuran 12 61 149 0.713 130,988 1.08x10-4 50.1 11.6 1,5, 6
u214 Thallium(1)acetate 263 Ta =110 WA soluble — — — 1, Properties cannot be
estimated for inorganic
compounds
uz2is Thallium(1) carbonate 468 T = 212 insignificant 52,000 - - -_— VP = 10 @ 517°C
< 10%) 1, Properties cannot be
estimated for inorganic
campounds
u216 Thallium(1)chloride 240 120 fnsignificant 2,900 2.5 ¥, Properties cannot be
Ty=430 < 10°5) estimated for inorganic
compounds
w21 Thallium(1)nitrate 266 430 See 95,500 ——- ——— —— ¥, 12 (Substance decomposes to
=206 Note T1203 = N0y, higher
temp. measurements may
include contributions
from decomposition
products.
u218 Thicacetamide 15 Te=114 NA 163,000 — _— — 1, 4, Vapor pressure cannol be
estimated because of the
thioacetamide group
U219 Thiourea 16 Tp=162 NA 91,800 —— _— — 1, 3, Properties cannot be
estimated due to thio
fragment
u220 Toluene 92 110 6 2.8 2 69 515 6.64x10-3 8.6 2.8 : 1,3,6,23,3 M-
experimental)

*Presented ohl} ’lrf—;é(iuAir‘e‘& for other calculations **apor pressure @ 25°C ﬁ;sﬁ(imaled via extrapolation from experimental vatue.
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative  Relative
Masle Molecular Boiling Pressure in H0 Henry's Dry Soil et Soil
Code Waste Name Veight Point* @ 25°C tog P* @ 25°C Constant volatility volatility Reference/Comments
(g/mol)  (°0) (rm Hg) my/V)  (atmmd/mol) P V/A p /2
u22} Toluenediamine 122 255 17103 0.345 120,000  2.3x10-9 5.3x10-*  1.6x10°3 ]
Ta=61
u22? o-Toluidine hydrochloride 143 282.2 1190103 1.57 30 1.55x10°6 3.5x10-4  1.0x10°4 ]
Tp=215 (no HCL)
223 Toluenedi i socyanate 174 251 0.0217%* — reacts - 6.1x10-3 1.65x10-3 YP = 1) @ 126°C
with water 2, 4 (Reacts with water)
u224 Toxaphene 258 Tu=65-90  NA 0.40 4.8910°3 — — 1, 16, 5, 23 (H = experimental}
Vapor pressure cannot be
estimated
u225 Bromoform 253 149.5 5.6 3,190 5.32x10°4 1.40 3.5x10"! 1, 3, 5,23, 30
: (H = 6.12x10-%)
U226 1,1, \-Trichloroethane 133 R N 2.49 950 4.92x10-3 33.9 10.1 P - 99.7 @ 20°C
1, 4, 6, 23, 30 (H = 3.42410°2
@ 20°C)
u221 1,1,2-Trichloroethane 187 13.67 22.4%% 4,500 1.18x10-}  6.05 1.6 *MWP < 15.86 @ 50°C
1, 3,5, 30
u228 Trichloroethylene 131 87 1.6 229 1,100 8.92x1073 21.5 6.3 1,2,6,23, %
(H = experimental
u230 2,4,5-Trichlorophenol 197 Toup=252  0.04% 372 <2,000 6x10-5 1.3x10-2  3.5x10°3 2,3, 6
T61
u23) 2,4,6-Trichlorophenol 197 246 0.0149%* 3.69 800 4.82x10°6 4.0x10-3  1.06x10-3 P = 1 @ 76.5°C
1,3, 6
y232 2,451 255 294 2 484x10°5 238 3.44x108 6.1x10°6  1.5x10°6 8
T=150-
159
U233 Silvex 269.5 310 7.12x10-6 140 1 8x10-8 1.8x10-6 430077 2, 4
Tp=181 6

+presented only if required for other calculations *yapar pressure @ 25°C  estimaled via extrapolation from experimental value.
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Appendix A.

Physical-Chemical Properties and Relative Sot) Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Waste Molecular Boiling Pressure in H0 Henry's Dry Soil Wet Soil
Code MWaste Name Weight Point* @ 25°C Log P* @ 25°C Constant Volatility volatility Reference/Comments
' (g/mh) (0 (tm Hg) mg/))  (atmm¥/mol) P V/A e w12
U234 Benzene, 1,3,5-trinitro- 21 315 2.86%k 1.8 350 2.3x3073 0.5 0.20 *yp = 2 @ 11.5°C
1122 1,2, 6
m
v23s Tris (2,3-dibromopropylphosphate) 697 Tgoc= 255 <hx1073 283to 6.3 1.46x10~4 roxiod  <a.exio-S 15
3.21
U236 Trypan blue 961 decomposes See See .- - -— 7. Llog P cannot be estimated to
Note Note derive solubility.
u231 Uracil, S[bis(2-chioromethyl) 224 224 0.168 ~1.585  6x109 10-10 4.4x102 1,102 '
amino}
u238 Ethyl carbamate (urethane) 89 185 0.3575 —0.15  2x106 2x10-8 a0t 3.8x10°2 1,2, 6
Tu=48
U239 Xylene 106 131-140  o0=2.T1 5.0 1153 5.2x10-3  2.05 2.0} 3, 30 (H = experimental)
p=3.15 6.5 2.5110-3  9.8x0-! 3107}
m=320 6.0 2.55¢10-3  9.9n0-! 3.0}
U240 2.4-D Salts & Esters See Note See Note See Note - -— -— Mixture of compounds
u242 Pentachlorophenol 266 109-110 1.x10°4 80 s.ex10-7 Lot 608 1, 3
U243 Hexachloropropene 249 210 0.344 4.38 As 2.5x10-2 8.6x102  2.9x1072 2,17
U244 Bis(dimethylthiocarbamoyidisulfide) NA HA NA NA - - -— Properties cannot be estimated
for disulfides
U246 Bromine cyanide 106 61.5 100 See Reacts ——— 31 9.7 1, 4 (Hydrolyzes in water to
Note with water HOCN + HBr)

*presented only if required for other calculations.

#**Vapor pressure @ 25°C

estimated via extrapolation from experimental value.
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor solubility Relative Relative
Waste Mmolecular Boiling Pressure in Hy0 Henry's Dry Soil wet Soil
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Cons;ant Volati‘i:y volatility Reference/Comments
/ /2
. ' (g/mol) (°c) . (mm Hg) ) (mg/1) (?an /mot) P,,pnr ) Pvpm‘
POO1 warfarin 308 a3 10N 0.05 to 860 10-1% 241012 5.3x10-13 6 8
=161 2.52
POO2 1-Acetyl-2-thiourea e 206 0.14 NA ) NA L2002 1.3x1072 1, (Log P and solubility cannot
be estimated due to presence
of thiourea fragment)

POO3 Acrolein 56 53 258 260,000 6.79x10°3 95.5 34.5 1, 3

P04 Aldrin 65 Ty 04 6xlo~8 3.0 0.2 4.96x10~4 1.400°%  3.110°7 6, 20, 23 (H-4.96x10°Y), 28,

30 (H-2.8x10°3), 29
M = 1.44x10%)

POOS Allyl alcohol 58 91 28.10 0.1 62,000 341108 10 3.1 1.5, 6

POO6 Aluminum phosphide 58 See Note  See Note See Note Reacts See Note -— -— 12, (Substance has high melting
point (m.p. 1350°C), vapor
pressure negligible to m.p.
Reacts with water).

POOT 5 (Aminomethy1) -3-1soxazol N4 258 Lao-? 18l e.aad 0P a3 130t 2

Tgoc=15
POO8 4-pyridinamine 94 108 25.8 0.26 130,000 4.4x10°6 8.3 2.1 1,5, 6
0.28 .

P09 Avmonium picrate 246 209 0.230 10,000 7.4x10°6 5.8x10-2  1.5x1072 ]

PO10 Arsenic acid 142 decomposes  See Note 167,000 — -— -— 12, (Arsenic acid decomposes
to ASy05 + Hy0) in gas
phase.)

[} Arsenic V oxide 230 Tdec= See Note 1.5x108 - -— - 1, 3, (AS05 decamposes to
AS;03 + Oy in gas
phase.)

K Arsenic II oxide 198 457.2 8.3x10-8xx 17,000 11012 2.24108  5.9x10°9 *yp = 2x10~7 @ 60°C

*presented only if required for other calculalions.

1, 4,12

**Vapor pressure @ 25°C

estimated via extrapolation from experimental value
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Appendix A. Physical-Chemical Properties and Relative Sot) Volatility of RCRA Wastes

T o Vapor Solubility Relative  Relative

Waste Molecutar Boiling Pressure in 0 Henry's Dry Soil Wet Soil

Code Waste Name Weight Point* @ 25°C tog P¥ @ 25°C Constant Volatility volatility Reference/Conments

(g/ml)  (°C) (m Hg) mg/))  (atmmd/mol) Pyt p a2
PO13 Barium cyanide 189 NA NA 800,000 - — - 1, Boiting point and vapor
pressure cannot be estimated
for inorganic substances
PO4 Benzenethiol 1o 168.7 ~1.5 2.52 706 3. 11074 .m0 1axe! 1,3, 6
POIS Berylliun dust 9 2,500 2.0 T insoluble ——- 1.600°7  9.0x10°8 1, v = 105 @ 942°C
Tp=1,287 (<1 mg/1)

PO16 Bis(chioramethyl)ether ns 104 36.3%% 0.38 22,000 2.5x10~4 n.3 3.4 *AVP < 30 @ 22°C

.Y

POI? Bromoacelone 137 136.5 5.5 1kx - miscible  9.9x10-7 1.6 47001 1, ** yp-8 mm @ 31.5°C
Tp=36.50

018 Brucine 394 410 10-12 0.22 33,620 10-Y 220071 5.0x10°14 1

P020 Dinoseb(2,4-dinitro-6- 240 223 0.0576 100 1.82x10°%  vaxa0? 3700073 8

sec-butylpheno))

P02} Calcium cyanide 92 Idec=§50 See Note See Note reacts See Note -— ~—— 1, 12, (Substance decomposes to
carbon + calcium
cyanamide. Also reacts
with water to yield HCN.)

PO22 Carbon disulfide 16 4%.25 35) NA 2,940 0.012 F31 41.0 1. 3,5, (Log P cannot be

estimated due to
structure)

P23 Chloroacetaldehyde 1.5 85 3N 0.5 %106 a4.1x10-6 108 35.8 1,3

Po24 p- Chioroani line 121.5 232 0.015 1.83 1,855 3x1076 a5x1073 1303 1,3, 6

Ty 12.5

026 1-(0-Chlorophenyl) thiourea 181 215 2.0x10°4 119 3,800 2.51x108 1ixio-d  3.0x10°5 ?

PO27 3 Chloropropionitrile 90 174-176 1.33 NA 45,000 3.5x1076 4.3x10-) 1.4x10-! 2

vora Benzylchloride 126 119 125 2130 1,619 2 3exto-d 380! 1 xio! 1,6

*&yapor pressure @ 25°C  eslimated via extrapolalion from experimental value
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Appendix A. Physical-Chemical Properties and Relative Soll Volatility of RCRA Wastes

Vapor Solubility Relative  Relative
Waste Molecular Boilting Pressure in Hy0 Henry's Ory Soil set Soil
Code waste Name weight Pointk 8 25°C Log P* @ 25°C Constant volatility volatility Reference/Camments
(g/moh) o (mm Hg) mg/V)  (atmmd/mol) Py VA p ea1/2
P029 Copper cyanides 89 See Note See Note 2.6 —-— - —— 25, 12, (Substance decomposes to
(CuCN, CuCN,) NS 1.8 Cu + CpNy: in
equilibrium with these
products.)
P0O30 Cyanides See specific compound
P03} Cyanogen 52 -21 3,980% 21.5 9.91 1,413 552 VP = 5 atm @ 21.4
), 2
PO33 Cyanogen chloride 61 12.66 1,%90 30,000 3.2x10°3 428 152.4 ¥, 3, 4, (Hydrolyzes to HOCN +
reacts HCY)
slowly
T
O34 2-Cyclohexyl-4,6-dini trophenol 266 21.5 2.81x10734% 4.8} 1.2 g.amio4  r.aaet 1.0 *VP = om @ 132.86
]
035 2,40 22 218 1.59x10- 4% 620 1.5x10-8 105 1wa0s *VP = 0.4 @ 160°C
Tp=140.5 .8
P036 Dichlorophenylarsine 223 255 2.1 hydrolyzes --- 1.0x10°! -— VP = 14 @ 131°C
1, Compound hydrolyzes in water
and wet soit
Po317 pieldrin 381 To=115 1.18000°7  6.20 0.19 1.x10-5 1.8xio”?  a.ox108 1, 1, 8, 15, 23, 30, 31
(H = experimental)
P038 Diethylarsine 134 105 30 See See — 8.7 2.6 1, Sohbni'ty of inorganic
Note Note chemicals cannot be
estimated
£039 Disulfoton 214 108 @ 1.8x10"4 2] 2.50x10®  4.5¢10°5 1,103 2,9
0.0
PO40 0,0-Diethy} o-pyraziny) 248 80 3x10-3 100 8.58x10°6 7.5x10°%  1.9x107¢ 1, 8
Phosphorothioate
P04 Diethyl-p-nitrophenyl phosphate 215 169-170 7 8x1073 169 10,000 2.a3x10° 9 2.0x10°%  4.7x1076 2
poA2 },2-Benzencediol, 4-[1-hydroxy- NA NA¥ - 1.0x10-4 2 8x10-3 2, *og P cannot be estimated
2. (methylamino)ethy) l-epinephrine 21 306 ax10-4 due to epinephrine fragment
Tt ¢ T T - - T T aane mrnccien @ 9890 aclimated via ;:xen;noliarlir(;nmfrrml experimental value.
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Appendix A. Physical-Chemical Properties and Relative Soi} Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Waste Molecular Boiling Pressure in H0 Henry's Dry Soil Wet Soil
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Constant Volatility Vvolatility Reference/Comments
(g/mol) (°C) (vm Hg) mg/1)  (atmm¥/mol) P4 Pt 12
043 Di i sopropy) f Juorophosphate 184 183 0.519 — 15,000 9. 1106 1.6x107)  4.3x10°2 2
P44 Dimethoate 229 Tp=52 85x0% o5 25,000 10-10 2.200%  5.6x10”7 6.8,9
PO4S Thiofanox 218 296 1.1x10°4 52,000 9.31:10°'%  qaxw0-3 1200074 8
PO46 «,a-Dimethylphenethylamine 149 205 0.276 2.1 2,900 1860105 7.9x102  2.3x1072 2
@ 150mm
P047 4,6-Dinitro-o-cresol (and salts) 196 214 0.018 130 1.4x10°3 4.8x10°3 1.3x1073 1, 9, 23 ( H = experimental)
Ty=86.5
P048 2,4-Dinitrophenol 184 Tp=116 NA 1.50 19,500 — — —— 1, 6, Boiling point and vapor
pressure cannot be
estimated due to presence
of nitro groups
POSO Endosuifan 107 T T0-  Wigd 5.34 0.22 2.5x1073 2.210%  5.0x10°7 8, 9
100
P0O51 Endrin 381 Tg=245 2x10-7 5.3 0.024 4.2x10°6 4.6x10-8  1.0x108 1,2, 8,16
POS4 Ethylenimine 3 56 200 . miscible  1.1x107% 18 30 *YP = 160 @ 20°C & 250 @ 30°C
1
POS6 Fluorine 19 permanent  permanent reacts —— 1, (Reacts with water)
gas gas
POS7 Fluoroacet imide n 181 0.815 .05 3exao-’  2.9m0% z.oxi00! voxio! 2,6,1
POSB f luoroacetic acid, sodium salt decomposes NA NA - _— — 1, (decomposes)
POS9 Heptachlor an Tn=9% 3074 0.56 148103 6.9x10-%  1.6x105 8, 28, 23
P50 Hexachlorohexahydro, exo, exo 365 119 1 4ax10-? .0.39  8.5x106 1.0 3.2x10°5  7.3x10°6 1

dimethanonaphthalene

*Procentad antv if remiired for ather calrulations

**Vapor pressure 8 25°C

estimaled via exilrapotation from experimental value
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Appendix A, Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubitity Relative  Relative
Waste Molecular Boiling Pressure in H0 Henry's Dry Soit vet Soit
Code Waste Name Weight Point* @ 25°C tog P* @ 25°C Constant volatility volatility Reference/Comments
{g/mol) (%) {rm Hg) mg/1)  (atmad/mol) Py VA pom)2
PO62 Hexaethyltetraphosphate — See Note See Note reacts - - - Boiling point and vapor pressure
. cannot be estimated
1063 Hydrocyanic acid 21 51 130 -5 s.exio!  aesxw0! 32 140 1,3, 6
PO64 Methyl isocyanate 57 59.6 200 Reacts ——— 1.3 26.6 1. 4 (Reacts with water)
uith water
P0O6S Mercury fulminate 284 explodes See Note 100+ - - — *g 12°C
1, 10, 12 (Hg(ONC), detonates
at fairly Yow temp.
Gas phase contains
decomposition
products in addition
to chemical)
PO66 Me thomy! 162 Tp- 1879 5x107 58,000 10-10 1.40105  3.9x10°6 9,8
P067 2-Methylaziridine 57 20 92.0 0.35  3.1x100 2.22x10°3 330 12.2 1
PO68 Methyl) hydrazine 46 81.5 49.6 wmiscible 3.0x10-6 6.4 1.3 4
P069 2-Methyllactonitrile 85 251 0.0244 -0.508 1.x105 1010 1.4x102  2.6x073 5
PO10 Aldicarb 190 1074 60,000 10-10 2.m07¢ 7.300°8 9
POTY Methy! parathion 263 236 0.0249 50 1.91x10-7 6.5¢10°3  1.6x10-3 9, 30
Ty 38
POI2 a-Napthylthiourea 202 331 5.1x10"! 680 2.26x10-10  1.ax10°7  3.6x108 3
POI3 Nicke) carbonyl m 43 400 180 ~0.5 112 30.6 ]
P04 Nickel cyanide n decomposes NA 9.1x10-3 .- — — 25, (decomposes)

*Presented only if required for other calculations.

*kVapor pressure @ 25°C

estimated via extrapolation from experimental value
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Appendix A. Physical-Chemical Properties and Relative Soi) Volatility of RCRA Wastes

Vapor Solubility Relative  Relative
Waste Molecular Boiling Pressure in W0 Henry's Ory Soi} et Soit
Code Waste Name Weight Point* @ 25°C tog P* @ 25°C Constant volatility volatility Reference/Comments
(g/mo1) °c) (mm Hg) (mg/))  (atmm3/mol) pvpnr"‘ Pvpm"'lz
POTS Nicoline 162 246 0.0557*% .y 14,000 1.6xt0-7 1.6x10-2  q.axi073 P = 28.4 @ 133.8°C
1,56
PO76 Nitric oxide 30 -151.7 permanent 4.6 mt/ — ——- - 2
gas @ 20°C 100mt @ 20
Po17 p-Nitroaniline 138 3317 ax10-3 800 106 1.2x10-3  3.ax1074 1,3
Ty = 149
PO7IB Nitrogen dioxide a6 21.0 800 reacts ——— 307 ns 1, 12 (reacts with water to
yield NO an nitric acid)
POBY V,2,3-Propanetriol, trinitroate 221 256 0.26%x 1,200 s.8®  e.exi0? 173102 VP = 2 @ 125°C
1,800 1,2, 3

P82 N-Nitrosodimethylamine 18 153 4.8+ 0.74 1.4x0107 3x108 1.6 5.7x10-! **VP = 14 @ 50°C

{Dimethylnitrosamine) 3
PO84 N-Nitrosomethylvinylamine 86 16%% 0.03 30,000 5.65%10~3 5.3 1.7 VP = 30 nm @ 47°C

2,3
POBS Octamethy)pyrophosphoramide 286 154 ¢ 2m 103 miscible  3.1x10-10 2.4x10°3  s.9x10-3 2
POBY Osmium teiraoxide 254 T= 40 10 57,000 5.86x10-2 .5 6.3x10°! t, 10
POB8 Endothall 230 See Note NA See 100,000 -— -— —— 2. Bolling point and tog P
Note cannot be estimated
POAY Parathion 297 "3 3.78x1073 2 1.2wio®  9.1106  2.2x10°® 1,8, 30
092 Phenylmercuric acetate 336 Ty= 199 9x1076 4,310 10-9 22210 a.9x10”! 2,8
P093 N-Pheny) thicurea 152 255 0.0162 0.13 2,200 1.41x10°7 4.5x10°3  1.3x10-3 2,6
PO94 Phorate 260 15-18 8x10-4 50 5.aIx10-6 2.0x10-%  5.0x10-% 2
8 0 om

*Presented only if required for other calculations. *xVapor pressure @ 25°C  estimaled via extrapolation from experimental value



8Y

Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative Relative

Maste Molecular Boiling Pressure in Hy0 Henry’s Ory Soil vet Soil
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Constant Volatility volatility Reference/Comments

{gmo))  (°C) (mm Hg) mg/V)  (atmad/mol) P VA P12
P095 Phosgene 99 1.56 1,430 See slightly ——— 458 144 1. Log P cannot be estimated

Note to derive solubility
P09 Phosphine 34 8.1 1.4x10-4 2,600 0.189 5. 1075 2.ax10-3 )
P0O97 Dimethytcarbamoy! chloride 07 161-168 2.6 20,000 1.8mi0-3  aaxwot 250107 2
@ 715 m

P08 Potassium cyanide 65 HA insignificant 500,000 -— -— -— 4, Boiling points and vapor

< 10-5) pressures cannot be estimated
for inorganic chemicals

PO99 potassium silver cyanide 199 See Note See Kote 250,000%* - —_— — **@ 20°C

3, 10. Boiling point cannot be
estimated to derive
vapor pressure.

P10} Propane nitrile 55 97.33 40 119,000 2.4x1073 4.8 5.4 2

P102 2-Propyn-1-o0) 56 m.6 9.56 S1oe 30l 2008 3.5 1.8 1

£103 Selenourea 123 'ldec=2|3 NA 100,000%* - -— —_— *x19°C

1, 10, (Decomposes)

Pl04 Silver cyanide 134 Tdec=320 See Note 23 @20°C - - —_— 1, 12 (Substance decomposes to
Ag + CoNp.

Equitibrium with metal +
CNp exists)

P105 Sodium azide 65 Ty= 350 See Note 417,000 — -—— —-— 1, 27 (Decomposes to Np +
sodium nitride in gas
phase)

P106 Sodium cyanide 49 1,49 insignificant 480,000 J— —— — 1, Boiling points and vapor

< 108 pressures cannot be estimated
for inorganic chemicals

P107 Strontium sulfide 119 Ty=2,000 insignificant insoluble, See Note —- -— 1, 12 (Substance reacts with

(<10-6) veacts at water or moisture to
Tow temp. yield HyS + Sri{OH),

- A AEor acdimadad uia avteannlatinn frnm experimental value.
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Appendix A.  Physical-Chemical Properties and Relative Soil Volatility of RCRA MWastes

Vapor Solubility Relative Relative
Waste Molecular Boiling Pressure in 10 Henry's Ory Soil Wet Soil
Code Waste Name Weight Point* @ 25°C tog P @ 25°C Constant volatility volatility Reference/Comments
(¥mol}  (°C) {rm Hg) mg/1)  (atmadsmol) P4 e 172
P108 Strychaine and salts 334 463 120" 1 93 156 101 2.76x10-'2 6.6x10-13 VP = § @ 210°C
1, 2,6
P109 Tetraethyldithiopyrophosphate 222 265 0.0148 See See - 3.8x10-3 9.9x10-4 1, Log P cannot be estimated
Note Hote to derive solubitity
Plto Tetraethyl lead 3z decomposes 0. 19%* See See —— 45002  1.1m0°2 *Vp - 0.15 @ 20°C
Note Note 3. Log P cannot be estimated
to derive solubility
PN Tetraethyipyrophosphate 290 124 4. 11074 See See Note - 1.110-4 2.8x10°5 2. log P cannot be estimated
etmm Note to derive solubility
P12 Tetranitromethane 196 126 130k 0.606 530,000 6.33xl0® 3.5 9.3x10-} **p = 10 @ 23°C; 8.4 @ 20°C
1,5
P13 Thallic oxide 457 Tw =11 insignificant NA - — — 3, Vapor pressure and solubility
(< 106 cannot be estimated for
inorganic chemicals
P14 Thallium selenate 551 Tw=1,400 tnsignificant 21,300%% - -_— —— *x)0°C
(< 1076) '
P15 Sulfuric acid, thallium(1)salt T = 632 insignificant 48,700 — —— —-— 1, Vapor pressure and solubility
< 108 cannot be estimated for
inorganic chemicals
P16 Thiosemicarbazide Nn Tp = 183 NA soluble - —— - 1, Vapor pressure and solubility
canpot be estimated for
inorganic chemicals
plig Irichloromethyl mercaptan 151 136 5.718 1.4 11,000 1.04x10-4 1.7 4.7x107! V, Vapor pressure and solubility
cannot be estimated for
inorganic chemicals
P19 Ammonium vanadate n Tp= 200 NA 4,400 — — . 1, Vapor pressure and solubility

cannot be estimated for
inorganic chemicals

*Presented only if required for other calculations. *xVapor pressure @ 25°C  estimated via extrapolation from experimental value.
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Code
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Appendix A Physical Chemical Propertics and Relative Soit Volalility of RCRA Wastes
ST T T e Vapor T Solubitity T 77T TRetative  Relative
Molecular Boiling Pressure in H0 Henry's Dry Soit wet Soil
Waste Name Weight Point* @ 25°C tog P* @ 25°C Constant volatility Volatility Reference/Comment s
fg/m1)  (°0) (om 1g) g/ Gatmmdmol) ey 1A e 12
Vanadium pentoxide 182 Iz 690 insignificant 8,000 - - - - 1, Vapor pressure and solubility
Tgees 1,150 (<10°6) cannot be estimated for
inorganic chemicals

2nc cyanide ni See Note See Note - 50 - - - - - 4, 12 {Substance decomposes to
IN + CoNy: in
equilibrium with those
products)

Zinc phosphide 258 1100 See Note - - reacts - - - ), 12 (Substance reacts with
water to yield PHy =
In(0H)5))

Octachlorocamphene a2 389 8.08x106  6.97 2,103 z.omi0-3  1.exto  4.oxi0°7 5

*presented only 1 regpored for other calculations

*Vapor pressure @ 25°C

estimated via exirg

polation from experimental value
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Waste Molecular Boiling Pressure in Henry's Dry Soil wet Soil
Code Waste Name Weight Point* @ 25°C Log P* @ 25°C Constant Volatility volatility Reference/Comments
(g/mo) °c) (om Hg) mg/))  (atmmd/mol) Py VA pow1/2

0000 Any cambination of arsenic,
barium, cadmium, and
chromium waste.

D001 salid waste that exhibits the No information available on
characteristic of ignitability, wastestream constituents
but is not listed as a hazardous
waste in Subpart D.

D002 Solid waste that exhibits the No information available on
characteristic of corrosivity, wastestream constituents
but is not listed as a hazardous
waste in Subpart D.

0003 Solid waste that exhibits the No information available on
characteristics of reactivity, wastestream constituents
but is not listed as a hazardous
waste in Subpart 0.

0004 Arsenic 15 13 1 @ 312°C insoluble nonvolatile nonvolatile 1

D0o0S Barium 127 1,600 NA reacts nonvolatile nonvolatile 1, Vapor pressure cannot be

slowly with be estimated, however should
water be less than 10~5 at 25°C

D006 Cadmium n2 765 03¢ insoluble nonvolatite nonvolatile 1

148°C

Doo7 Chromium 52 2,612 105 @ insoluble nonvolatile nonvolatile 1

907°C

Doo8 Lead 201 1,140 105e insoluble nonvolatile nonvolatile 1

483°C

0009 Mercury 200 357 1.3x10-3 3x10-2 1.18x10-2 3.5x10°%  1.2x104 1, 29

0010 Selenium n 685 NA insoluble nonvolatile nonvolatile 1, Vapor pressure cannot be

estimated, however should be
less than 10-6 at 25°C

poll Silver 108 2,060 NA insoluble nonvolatile nonvolatile }, Vapor pressure cannot be

estimated, however should be
less than 10-6 at 25°C
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubitity Relative  Relative
Maste Molecular Boiling Pressure in Hy0 Henry's Dry Soil Met Soil
Code Waste Name Weight Point* @ 25°C Log PX @ 25°C Constant volatility volatility Reference/Conments
(g/m))  (°0) (m Hg) mg/N)  Gatmmd/mol) Py p V2

0012 Endrin (1,2,3,4,10,10-hexachloro- 381 Tu=?35° 2107 0.024 3.86x10-7 a.5¢08  1.0x108 3
‘.7'EP°*¥—‘»‘-43.5.6-7.9.33— 0.26
octahydro-1, 4-endo,endo-$,8-
dimethane naphthalene).

0013 Lindane (1,2,3,4,5,6- 291 Ta=112.9°  9.4x10°8 1.3 a9 2.3x108  s.sxi0-! 29, 3
hexachlorocyclohexane,
ganma i somer)

1) 1] Methoxychlor (1,1,)-Trichloro- 346 T Pip'= NA < 1 mg/} -—— - — 8, Vapor pressure cannot be
2,2-bis[p-methoxy phenol]) 89° be estimated
ethane

0015 Toxaphene {technical clorinated 343511  Tgoc = 0.2-0.4 ~3 ~1.5x102  ~3.0x10-! ~8.9x1072 31
carphene, 67-69 percent 120°
chlorine) .

D016 2,8-0(2,8-Dichlorophenoxyacetic 221 218 1.59x10~4x 620 1.5x%08 4.x10-%  1.x10-5 VP x 0.4 i @ 160°C
acid) . Te=140.5° 8

Do} 2,4,5-TP Silvex (2,4,5-Trichloro- 255 T=154° HA 238 ¢ 30° - — —_— 8, Vapor pressure cannot be
phenoxypropionic acid) estimated

*Presented only if required for other calculations. *tyapor pressure @ 25°C  estimated via extrapolation from experimental valuve,
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Appendix A. Physical-Chemica) Properties and Relative Soil Volatility of RCRA Wastes

MWaste

Waste Name

Molecular Boiling

Relative  Relative
Henry's Dry Soi) set Soil
Constant volatility volatility
(atnwd/mol) P4 pgart2

. .

Vapor Solubflity
Pressure in Hy0
Point* @ 25°C Log P* @ 25°C
(°c) (wm Hg) (mg/1)

Reference/Comments

FOO01

Spent halogenated solvents used

in degreasing, tetrachloroethylene,
trichloroethylene, methylene
chloride, 1,1,1-trichloroethane,
carbon tetrachloride, and the
chlorinated fluorocarbons;

sludges fram the recovery of

these solvents in degreasing
operations.

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

FO02

Spent halogenated solvents,
tetrachloroethylene, methylene
chloride, trichloroethylene,
1,1, -trichloroethane,
chlorobenzene, 1,1,2-
trichloro-1,2,2-trifluoro-
ethane, o-dichlorobenzene,
trichlorofluoromethane,

the still bottoms from the
recovery of these solvents.

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

F003

Spent non-halogenated solvents,
xylene, acetone, ethyl acetate,
ethyl benzene, ethyl ether,
n-butyl alcohol, cyclohexanone;
the still bottams from the
recovery of these sclvents.

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

FO04

Spent non halogenated solvents:
cresols and cresylic acid,
nitrobenzene; and the still
bottoms from the recovery

of these solvents.

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

FO05

spent non halogenated solvents,
methanol, toluene, methyl

ethyl ketone, methy) isobutyl
ketone, carbon disulfide,
isobutanol, pyridine; the
still bottams from the recovery
of these solvenls.

SEE SPECIFIC WASIE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

Wastowaler treatment sludges from
electroplating operations.

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES HUR PROPERTY DATA.

Wastestream includes cadmium,
hexavalent chromium, nickel,
and complexed cyanide.

*Presented only if required for other calculations

*xvapor pressure @ 25°C  estimated via extrapolation fram experimental value,
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Waste Molecular Boiling Pressure in HO Henry's Dry Soil Met Soi)
Code Waste Name Weight Point® @ 25°C Log P* @ 25°C Constant volatility volatility Reference/Comments
{g/ml)  (°C) (e Hg) mg/))  (atmwd/mol) PV p a2

£007 spent plating bath solutions from Wastestream includes cyanide

electroplating operations. SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. salts, copper, nickel, and other
heavy metals depending on
plating operation.

F008 Plating bath sludges from the Mastestream includes cyanide
bottom of plating baths from SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. salts and heavy metals depending
electroplating operations. on the operation.

F009 spent stripping and cleaning Wastestream fncludes cyanide
bath solutions from electro- SEE SPECIF1C WASTE UNDER P OR U WASTE CODES FOR PRUPERTY DATA. salts and heavy metal salts.
plating operations.

FO10 Quenching bath sludge from oil Wastestream includes cyanide
baths from metal heat treating salts and heavy metal salts.
operations where cyanides are SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA,
used in the process (except
for precious metals heat-
treating quenching bath
sludges) .

FoN Spent cyanide solutions from Mastestream includes cyanide
salt bath pot cleaning from salts and heavy metal salts.
metal heat treating operations
(except for precious metals SEF SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.
heat treating spent cyanide
solutions from salt bath pot
cleaning).

FO12 Quenching wastewater trestment Wastestream includes complexed
sludges from meta) heat treating SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PKOPERTY DATA, cyanide.
operations.

FO14 Cyanidation wastewater treatment Wastestream includes complexed
tailing pond sediment from SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. cyanide.
mineral metals recovery operations.

FO15 Spent cyanide bath solutions . Wastestream includes cyanide
from mineral metals recovery SEE SPECTFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. salts
operations.

FO19 Wastewater treatment sludges from Wastestream includes hexavalent

chemical conversion codting of
aluminum

SEE

SPECIFIC WASIE

UNDER P OR U WASTEL CODES FOR PROPERTY DATA.

chromium, and complexed cyanides

ched ile Auloannaladinane funm avaneimantal walua



Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes
- Vapor Solubility Relative  Relative
Waste Boiling Pressure in Hy0 Henry's Ory Soil Wet Soil
Code MWaste Name Point* @ 25°C log P* @ 25°C Constant Volatility volatility Reference/Camments
o) {rm Hg) mg/1)  (atmmd/mol) Pt pa1/2

K001} Bottom studge from the treatment Wastestream includes
of wastewaters fram wood SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. pentachlorophenol, phenal,
preserving processes that use 2-chlorophenol,
creosote and/or pentachlorophenol p-chloro-m—cresol, 2,4-dimethyl-

phenyl, 2,4-dinitrophenol,
trichlorophenols, tetrachloro-
phenols, 2,4-dinitrophenol,
creosote, chrysene,
naphthalene, fluoranthene,
benzo(b) fluoranthene, benzo{a)-
pyrene, indeno (1,2,3-cd)
pyrene, benz(a)anthracene,
dibenz(a)anthracene,
acenaphthalene.

K002 Wastewater treatment sludge from Mastestream includes
the production of chrome yellow SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. nexavalent chromium and lead.
and orange pigments.

8: K003 Wastewater treatment sludge i Mastestream includes hexavalent
: from the production of SEE SPECIFIC WASIE UNDER P OR U WASTE CODES FOR PROPERTY DATA. chromium and lead.
molybdate orange pigments.

K004 vastewater treatment sludge from Wastestream includes hexavalent
the production of zinc yellow SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. chromium.
pigments.

K005 Mastewater treatment sludge from MWastestream includes hexavalent
the production of chrome SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA, chromium and lead.
green pignents.

X006 Wastewater treatment sludge Wastestream includes hexavalent
from the production of chrome SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DAFA. chromium.
oxide green pigments (anhydrous
and hydrated) .

K007 Wastewater treatment sludge Wastestream includes complexed
from the production of iron SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. cyanide and hexavalent chromium.
blue pigments.

K008 Oven residue from the production Wastestream includes hexavalent

of chrome oxide green pigments

SEE SPECIFIC WASTE UNDLR P OR U WASTE CODES FOR PROPERTY DATA.

chromium.

*Presented only if required for other calculations.

*Vapor pressure @ 25°C  estimated via extrapolation from experimental value



Appendix A. Physical-Chemical Properties and Relative Soi) Volatility of RCRA Wastes

- Vapor Solubility Relative  Relative
Waste Molecular Boiling Pressure in Henry's ory Soil Wet Soil
Code Waste Name Weight Pointk @ 25°C Log P* @ 25°C Constant volatility Volatility Reference/Camments
(g/mol)  (°C) (nm Hg) ®e/)  (atmudmol) P4 w12

K009 pistillation bottoms from . Wastestream includes chloroform
the production of SEE SPECIHIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. formaldehyde, methylene chloride
acetaldehyde from ethylene. methy) chloride, paraldehyde,

and formic acid.

K010 pistillation side cuts fram the Mastestream includes chloroform,
production of acetaldehyde from SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. formaldehyde, methylene
ethylene. chloride, paraldehyde, methyl

chloride, formic acid, and
chloroacetaldehyde.

[O10] Bottom stream from the wastewater Wastestream includes
stripper in the production of SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. acrylonitrile, acetonitrile, and
acrylonitrile hydrocyanic acid.

K013 Bottom stream from the acetonitrile 3 wastestream includes
colum in the production of acrylo- SEE SPECIFIC WASTE UNDER P OR U WASIE CODES FOR PROPERTY DATA. acrylonitrile, acetonitrile, and
nitrile. hydrocyanic acid.

w
oy —

K014 Bottoms from the acetonitrile ) N Wastestram includes acetonitrile
purification colum in the SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA, and acrylamide.
production of acrylonitrile.

X015 Stil) bottoms from the ) Wastestream includes benzyl
distillation of benzyl SEE SPECIFIC WASYE UNDER P OR U WASTE CODES FOR PROPERTY DATA. chloride, chlorobenzene,
chloride. toluene, and benzotrichloride.

X016 Heavy ends or distillation ) Wastestream Includes
residues from the production SEE SPECIFIC WASTE UNDER P OR U WASTE COLES FOR PROPERTY DATA. hexachlorobenzene, hexachloro-
of carbon tetrachloride. butadiene, carbon tetrachloride,

hexachloroethane, and
perchloroethylene.

Ko7 Heavy ends from purification Wastestream includes epichloro-
in production of epichlorchydrin SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. hydrin, chloroethers,

{bis(chloromethy!) ether and bis
(2-chloroethyl) ethers), tri-
chloropropane,
dichloropropanols
X018 Heavy ends fram the fractionation Wastestream includes 1,2-dich-
SEE SPECIFIC WASTE UNDER P OR U WASTE CUDES FOR PROPERTY DATA. loroethane, trichloroethylene,

column in ethyl chloride
production.

hexachlorobutadiene, hexachloro-
benzene




Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes
Vapor Solubility Relative  Relative
Waste Molecular Boiling Pressure in H0 Henry's Ory Soil wet Soil
Code Waste Name Weight Pointx @ 25°C Log Px @ 25°C Constant volatility volatility Reference/Comments
{g/mol)  (°C) (mm Hg) mg/Y)  (atmad/mol) Py VA port/2

K019 Heavy ends from the distillation Wastestream includes ethylene
of ethylene dichloride in SELE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. dichloride; 1,1, 1-trichloro-
ethylene dichloride ethane; 1,1,2-trichioroethane;
production. 1,1,2,2-tetrachlorethane;

1,1,1,2-tetrachloroethane;
trichloroethylene, tetrachloro-
ethylene, carbon tetrachloride,
chloroform, viny} chloride, and
vinylidene chloride.

K020 Heavy ends from the distillation Mastestream includes ethylene
of vinyl chloride in viny) chloride SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. dichloride, 1,1,1-trichloro-
monomer production. ethane, 1,1,2-trichloroethane,

tetrachloroethanes (1,1,2,2-
tetrachloroethane and 1,1,1,2-
tetrachloroethane), trichloro-
ethylene, tetrachloroethylene,
carbon tetrachloride,
chloroform, vinyl chloride,
vinylidene chloride.

K021 Aqueous spent antimony catalyst Wastestream includes antimony,
wastes from fluoromethanes SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. carbon tetrachloride, and
production chloroform.

K072 Distillation bottom tars from Wastestream includes phenol and
the production of phenol/acetone SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. tars (polycyclic aramatic hydro-
from cumene carbons) .

X023 Distillation light ends from Wastestream includes phthalic
the production of phthalic SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. anhydride and mateic anhydride.
anhydride from naphthalene.

X024 Distillation bottoms from the Wastestream includes phthalic
production of phthalic SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. anhydride and 1,4-naphthoquinone
anhydride from naphthalene.

K025 Distillation bottoms from Wastestream includes
the production of nitrobenzene SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. meta-dinitrobenzene and 2,4-
by the nitration of benzene. dinotrotoluene.

X026 Stripping stil) tails from Wastestream includes

the production of methyl ethyl
pyridines.

SEE SPECIFIC WASIE UNDER P OK U WASTE CODES FOR PROPERTY DATA.

paraldehyde, pyridines, and
2-picoline.

*Presented only if required for other calculations.

**yapor pressure @ 25°C  estimated via extrapolation from experimental value.



86

Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

- Vapor Sotubility Relative  Relative

Maste Molecular  Boiling Pressure in H0 Henry's bry Soil Met Soil
Code Waste Name Weight Point¥ @ 25°C Log P* @ 25°C Constant volatility volatility Reference/Comments

(g/mol) (%) (nm Hg) mg/M)  Gatmm¥mol) VA powV2

‘. 0 . . 0 .

K027 Centrifuge residue from toluene

di socyanate production OR U WASTE CODES FOR PROPERTY DATA.

-

SEE SPECIFIC WASTE UNDER

Wastestream includes toluene
diisocyanate, and toluene-2,4-
diamine

K028 Spent catalyst from the i
hydrochlorinator reactor in SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

1,1,1-1CE production

Wastestream includes 1,1,1-
trichloroethane and viny!
chloride

K029 Waste from production steam
stripper in V,1,1-Trichloro- SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOK PROPERTY DATA.

ethane production.

Hastestream includes
1,2-dichloroethane, 1,1,)-tri-
chloroethane, viny) chioride,
vinylidene chloride, and chloro-
form

K030 Column bottams or heavy ends
from the cambined production
of trichloroethylene and

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

Wastestream includes hexachloro-
benzene, hexachlorobutadiene,
hexachloroethane, 1,1,2-tetra-

perchloroethylene. chloroethane; 1,1,2,2-tetra-
chloroethane; ethylene
dichloride
K031 By-products salts generated . Wastestream contains arsenic
in the production of MSMA SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

and cacodylic acid.

K032 Wastewater treatment sludge . wastestream includes hexachloro-
from chlordane product ion SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA, cyclopentadiene

K033 Wastewater and scrub water Mastest includes hexachloro-
o the chiorination of SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. erctopentadions o nere

cyclopentadiene in the
production of chlordane.

K034 Filter solids from filtration of
hexachlorocyclopentadiene

SLE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA,

Wastestream includes hexachloro-
cyclopentadiene

K035 Wastewater treatment sludges
generated in the production
of creosote

SEE SPECIFIC WASTE UNDER P UR U WASTE CUDES FOR PROPER1Y DATA.

Wastestream includes creosote,
chrysene, naphthalene, fluoran-
thene, benzo(b)fluoranthene,
benzo(a)pyrene, indeno(},2,3-cd)
pyrene, benzo(a)anthracene,
dibenzo(a)anthracene, acenaph-
thalene

PR HAlannr neaceurs @ 9500 actimalad uia extranolation from experimental value.



Appendix A, Physical-Chemical Properties and Relative Soil Volatility of RCRA Mastes

Vapor Solubility Relative  Relative
Waste Molecular Boiling Pressure in H0 Henry's Dry Soit wet Soil
Code Waste Name Weight Point* @ 25°C log P* @ 25°C Constant volatility volatility Reference/Comments
(g/no) 0 {mm Hg) mg/1)  (atmad/mol) P VA P12

X036 Sti1) bottams from toluene Wastestream includes toluene,
rectamation distillation SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. phosphorodi thioic and phosphoro-
in the production of thioic acid esters
disulfoton.

K037 Wastewater treatment sludges Wastestream includes toluene,
from the production of SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. phosphorodithioic and phosphoro-
disulfoton. thiolc acid esters

K038 Wastewater from the washing sastestream includes phorate,
and stripping of phorate SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. formaldehyde, phosphoradithioic
produd tion. and phosphorothioic acid esters

X039 Filter cake from the Wastestream includes phosphoro-
Filtration of diethylphos- SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. dithiolc and phosphorothioic
phorodithioic acid in the acid esters
production of phorate.

X040 Wastewater treatment sludge ) Mastestream includes phorate,
from the production of phorate. SEE SPECIFIC WASTE UNDEKR P OR U WASTE CODES FOR PROPERTY DATA. formaldehyde, phosphorodithioic

and phosphorothioic acid esters

K041 Wastewater treatment sludge Mastestream includes toxaphene
from the production of toxaphene. SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

K042 Heavy ends or distillation Wastestream includes hexachloro-
residues from the distillation SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. benzene and ortho-
of tetrachlorobenzene in the dichlorobenzene
production of 2,4,5-T. °

K043 2.6-Dichlorophenol waste from the Wastestream includes
production of 2,4-D SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPLRTY DATA. 2,4-dichlorophenal,

2,6-dichlorophenol, and 2,4,6-
trichlorophenol

K044 Wastewater treatment sludges No information on constituents.
from the manufacturing and SEE SPECIFIC WASTE UNDER P OR U WASTE CODES fOR PROPERTY DATA,
processing of explosives.

X045 Spent carbon from wastewater P OR U WASTE CODES FOR PROPERTY DATA. No information on constituents.

treatment in explosives production

SEE SPECIFIC WASTE UNDER

*Presented only if required for other calculations.

**Yapor pressure @ 25°C

estimated via extrapolation from experimenta) value.
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Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative Relative
Maste Molecutar Boiling Pressure in Hy0 Henry's Dry Soit wWet Soil
Code vaste Name welight Pointk @ 25°C Log P* @ 25°C Constant volatility volatility
(g/mol) °c) (mm Hg) (mg/1)  (atmm3/mol) P,,pnr‘/‘ vam"/ 2

. 0 . . » . . .

Reference/Comments

K046 Wastewater treatment sludges
from the manufacturing,
formulation, and loading
of lead-based initiating

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY.

Wastestream contains lead

compounds .
xoa? Pink/red water from TNT operations. SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. ::::::::mc:‘::" nd
dinitrobenzoic acid isomers.
K048 Dissolved air flotation (DAF) SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. Wastestream includes
float from the petroleum refining hexavalent chramium and lead.
industry.
K049 Stop oil emulsion solids fram the SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. Vastestream includes

petroleum refining industry.

hexavalent chromium and lead.

K050 Heat exchanger bundle cleaning
sludge from the petroleun SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

refining industry.

MWastestream includes
hexavalent chromium.

kos1 APL separator sludge from the SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.
petroleum refining industry.

Wastestream includes
hexavalent chromium and lead.

K052 Tank bottoms (Jeaded) from MWastestream includes lead.
:ms"::;“‘e"“ refining SEE SPECIFIC WASTE UNDER P OR U WASIE CODES FOR PROPERTY DATA,
K060 Aomonia stil) 1ime sludge ' SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. uastestream contains cyanide,

from coking operations.

naphthalene, phenolic compounds,
and arsenic

*Presented only if required for other calculations.

**Yapor pressure @ 25°C estimated via extrapolation from experimental valuve,
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Appendix A.

PhysicalChemica} Properties and Relative Soi) Volatility of RCRA Wastes

Vapor Solubility Relative

Waste Molecular Boiling Pressure in HYO Henry's Dry Soil
Code Waste Name Weight Point* @ 25°c Log Px @ 25°C Constant volatility Reference/Comments

(@ml)  (°0) (mn Hg) m/))  (atmamd/mol) Pl

K061 Emission control dust/sludge from . Wastestream includes hexavalent
the electric furnace production SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. chromium, lead, cadmium, and
of steel possibly nickel.

K062 spent pickle liquor from steel Mastestream includes hexavalent
finishing operations SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. chromium, lead, and dilute spent

HCY.

X069 Emission contro) dust/sludge Wastestream includes hexavalent
from secondary lead smelting. SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. chromium, lead, and cadmium.

K071 Brine purification muds from the Mastestream includes mercury
mercury cell process in SEE SPECIFIC WASTE UNDER P OR U WASTE CODtS FOR PROPERTY DATA,
chlorine production, where
separately prepurified brine
is not used.

K013 Chlorinated hydrocarbon waste wastestream contains chloroform,
from purification step of SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. carbon tetrachloride,
diaphragm cell process using hexachlorvethane,
graphite anodes in chlorine trichloroethane,
production. tetrachloroethylene, dichloro-

ethylene, 1,1,2,2-tetrachloro-
ethane

K083 Still bottoms from aniline Wastestream contains aniline,
product ion SEE SPECIF1C WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. diphenylamine, nitrobenzene,

phenylenediamine

X084 Wastewater treatment sludges Wastestream contains arsenic
generated during the production SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.
of veterinary pharmaceuticals
from arsenic or organo-arsenic
compounds

X085 Distillation or fractionation Wastestream contains benzene,
column bottoms from the SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. dichlorobenzenes, trichloro-

production of chlorobenzenes

benzenes, tetrachlorobenzenes,
pentachlorobenzene, hexachloro-
benzene, benzy) chloride

*Presented only if required for other calculations

**Vapor pressure @ 25°C

estimated via extrapolation from experimental value.



Appendix A. Physical-Chemical Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative  Relative
Waste Molecutar Boiling Pressure in H0 Henry's Ory Soil  Wet Soil
Code vaste Name Weight Point @ 25°C tog P* @ 25°C Constant Volatility Volatil Reference/Conments
(g/mod)  (°C) tvm Hg) /1) amadmon) PV po)2
Koa? Decanter tank tar sludge from Wastestream includes phenol,
coking operations. SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. naphthalene, and polynuclear
aramatics
k093 pistillation light ends fram Wastest! contal thall
braduction of phthalic anhydride SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPLRTY DATA. e and matate onhyorlde
from o-xylene
K094 Distillation bottams from Wastestream contains phthalic
production of phthalic anhydride SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. anhydride
from o-xylene
K095 pistillation bottams from the ] Wastestream contains 1,3,2-
production of 1,1, )-trichloroethane SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. trichloroethane, 1,1,1,2-
tetrachioroethane, 1,1,2,2-
tetrachloroethane
X096 Heavy ends from heavy ends column Mastestream contains 1,2-
o from the production of 1,1,1-trichloroethane SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. dichloroethane, 1,1,1-dichloro-
o ethane, 1,1,2-trichloroethane
X097 Vacuum stripper discharge fram the chlordane Wastestream contasin chlordane
chlorinator in the production of chlordane SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. and heptachlor
k0% Untreated process Wasteuater from SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. Uastestream contains toxaphene
production of toxaphene
k099 Untreated wasteuater fram production SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. Wastestream contains
of 2,40 2,4-dichloropheno) and 2,4,5-
trichlorophenol
k100 Waste leaching solution from acid SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. Wastestream contains hexavalent
leaching of emission control dust/ chromium, lead, and cadmium
sludge from secondary lead smelting
K10 pistillation tar residues from the SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA. Wastestream contains arsenic

distillation of aniline-based
conpounds in the production of
velerinary pharmaceuticals fram
arsenic or organc-arsenic compounds

*Presented only if required for other calculations.

**apor pressure @ 25°C

estimated via extrapolation from experimental value.



Appendix A. Physical-Chemica) Properties and Relative Soil Volatility of RCRA Wastes

Vapor Solubility Relative  Relative
Waste Molecular  Boiling Pressure in H0 Henry's Ory Soil set Soil
Code Waste Name weight Point* @ 25°C log P* @ 25°C Constant Volatility volatility Reference/Comments
(g/mol)  (°C) (mm Hg) my/))  (amadmol) P/ part/2
K102 Residue from the use of activated Wastestream contains arsenic

carbon for decolorization in the
production of veterinary pharmaceu-
ticals from arsenic or organo-
arsenic compounds

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

Mastestream contatns anitine,
nitrobenzene, and phenylene-
diamine

K103 Process residues from aniline
extraction from the production
of aniline

X104 Carbined wastewater streams

generated from nitrobenzene/
aniline production

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

Wastestream contains aniline,
benzene, diphenylamine, nitro-
benzene, phenylenediamine

X105 Separated aqueous stream from the
reactor product washing step in
the production of chlorobenzenes

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

MWastestream contains benzene,
monochlorobenzene, dichloro-
benzenes, and 2,4,6-trichloro-

phenol

o K106 Wastewater treatment sludge from
the mercury cell process in

chlorine production

SEE SPECIFIC WASTE UNDER P OR U WASTE CODES FOR PROPERTY DATA.

Wastestream contains mercury

#*presented only if required for other calculations.

**Vapor pressure @ 25°C  estimated via extrapolation from experimental value.
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Appendix B. RCRA Waste Categorization Based on Vapor Pressure
(Volatility of Pure Substances)

Waste Name Ambient Vapor Presssure (torr) Waste Code
@ 25°C

Highly Volatile Wastes - Those with ambient vapor pressures above 10 torr

Carbonyl fluoride permanent gas @ 25°C U033
Fluorine permanent gas @ 25°C P0S6
Phosphine permanent gas @ 25°C P096
Nitric oxide permanent gas @ 25°C PQ76
Hydrogen sulfide 15,200 U135
Bromomethane 5,300 ug29
Dichlorodifiuoromethane 4,830 uo7s
Formaldehyde 4,433 uizz
Ethene, chloro 2,660 uo43
Dimethylamine 1,596 U092
Methanethiol 1,520 u1s3
Ethylene oxide 1,294 uils
Phosgene 1,215 P095
Cyanogen chloride 1,000 P033
Methyl ethyl ketone peroxide 944 (est) U160
Acetaldehyde 922.6 (est) U001
2-Methylaziridine 920 P06 7
Hydrofluoric acid 800 U134
Nitrogen dioxide . 800 P078
Trichloromonof luoromethane 768 U121
Nitrogen (IV) oxide 760 P078
Hydrofiuoric acid 760 U134
Hydrogen cyanide 730 ' P063
Furan 634 uliza
1,1-Dichloroethylene 630.1 uo7s
Ethyl ether 439.8 (TARN)
Methylene chloride 421.8 uoso
1,3-Pentadiene 414 uyige
Nickel carbonyl 400 PO76
Methyl iodide 400 U138
Carbon disulfide 357 P022
Methylene bromide 340 U068
Acetyl chloride 317 uoo6
Chloroacetaldehyde 317 P023
N-Nitrosopyrrolidine 284 uiso
i-Propanamine 280 U194
Acrolein 220 P00O3
1,2-Dichloroethylene 217 uo79
Chloromethyl methyl ether 214 uo46
Methyl isocyanate 201 P064
Acetone 200.1 uooz2
Ethylenimine 200 P054
1, 1-Dichloroethane 193.4 uo76
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Appendix B. (Continued)

Waste Name Ambient Vapor Presssure (torr) Waste Code
@ 25°C

Highly Volatile Wastes - (continued)

Chloroform 172.1 Uoaa
1,1-Dimethylhydrazine 157 U098
Tetrahydrofuran 149 u213
Tetrachloromethane 115.3 uzn
Methano! 113.9 uis4
Methylchlorocarbonate 113 uise
Acetonitrile 100 uoo3
Cyanogen bromide 100 U246
1,1,1-Trichloroethane 99.7 U226
Acrylionitrile 97.2 uco9
Ethyl acetate 82.2 Uil
2-Butanone 71.5 u1s9
Benzcne 76 uo1s
1,2-Dichloroethane 15.17 uo77
1,1,2-Trichloroethane 75 U221
Trichioroethylene 70 u228
N-Methyl-N'-nitro-N-nitroso-

guanidine 69.1 ule3
1,2-Dimethylhydrazine 68 U099
1,2-Dichloropropane 50 uos3
Methylhydrazine 49.6 P068
Glycidylaldehyde 42.6 U126
Propanenitrile 40 P10t
Ethyl acrylate 40 uns3
1,4-Dioxane 37 U152
1,4-Diethylenedioxide 37 uios
Trichloroacetaldehyde 35 uo34
N-Nitroso-N-methyl urea 33.5 Uit
Formic acid 33.4 ui23
Methyl methacrylate 32 ule2
N-nitroso-N-methyl urethane 31.2 uirs
Dipropylarsine 30 u1io
Diethylarsine 30 P038
Bis(chioromethyl) ether 30 P06
Allyl alcoho! 28.1 P005
1,3-Dichloropropane 28 uogs4
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Appendix B. (Continued)

Waste Name Ambient Vapor Presssure (torr) Waste Code
@ 25°C

Highly Volatile Wastes - {(continued)

Toluene 26.8 U220
4-Pyridinamine 25.8 PO0O8
Paraldehyde 25.3 u1B2
Pyridine 20 u19e
Ethyimethacrylate 19 uig
Crotonaldehyde 19 uos3
N-nitroso-N-ethyiurea 16.3 u17e
N-Nitrosomethyl viny! amine 16 P0B4
Hydrazine 14.38 U133
N-nitrosodiethanolamine 14.2 ui73
Tetranitromethane 13 P112
2-Nitropropane 13 uin
}-Chloro-2, 3-epoxypropane 12 uo4i
Chlorobenzene 11.8 uo37
Ethylene dibromide N uoe7
Osmium tetroxide 10 P087
Isobutanol 10 U140
4-Methyl-2-pentanone 10 uiel
2-Picoline 10 U191
1,1,1,2-Tetrachioroethane 10 U209
2-Chloroethyl vinyl ether 10 uo42
Tetrachloroethylene 10 uz210

Moderately Volatile Wastes - Those with ambient vapor pressures in the
10-3 to 10 torr range

2-Propyn-1-01 9.56 PO12
Bromoacetone 8.0 P07
1,2:3,4-Diepoxybutane 7.52 U085
Cyclohexane 6.82 U056
o-xylene 6.60 u23s
n-Butanol 6.50 uo31
Trichloromethanethiol 5.78 P18
Bromoform 5.60 U225
Chloromethane 5.0 uo4s
Dimethylinitrosamine 4.87 P082
Cyclohexanone 4.57 uos7
Cumene 4.50 Uoss
Acrylic acid 4.24 uoos
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Appendix B. (Continued)

Waste Name Ambient Vapor Presssure (torr) Waste Code
@ 25°C

Moderately Volatile Wastes - (continued)

N-Nitroso-di-n-butylamine 4. ui12
1,4-Dichloro-2-Butene 4.00 uo74
Pentachloroethane 3.50 u184
m-xylene 3.20 uz239
p-xylene 3.15 U239
Furfural 3.0 ui2s
Benzene, 1,3,5-trinitro 2.86 u234
Dichlorophenylarsine 2.70 PO36
Dimethylcarbamoyl chloride 2.60 uos7
m-Dichlorobenzene 2.10 uo
Methapyrilene 1.89 U155
N-Nitrosodiethylamine 1.73 uljza
2,3,4,6-Tetrachloropheno! 1.55 uz212
o-Dichlorubensene 1.8% uo70
Dichloroethylether 1.40 uo2s
3-Chloropropionitrile 1.33 P027
Benzyl chloride 1.25 P028
Benzenethiol 1.0 P04
Benzotrichloride 1.0 (@ 45.8°C) uo23
Fluoroacetamide 0.88 POS7
Bis(2-chloroethoxy)methane 0.88 U024
Bis{2-chloroisopropyl)ether 0.85 uo27
Aniline 0.85 uo12
p-Dichlorobenzene 0.67 uorz
Pheno! 0.62 U188
Hexachloroethane 0.60 uisi
Diisopropyl fluorophosphate 0.58 P043
1,2-Dibromo-3-chloropropane 0.513 U066
Acetophenone 0.49 U004
Cresols 0.43 uos2
2,4-Dichlorophenoxyacetic

acid 0.40 P035
Toxaphene 0.40 D015
Ethy! carbamate 0.36 U238
Hexachloropropene 0.34 U243
Ethyimethanesulfonate 0.33 uieg
Benzyl chloride 0.30 uoi7
Nitrobenzene 0.30 ul69
5-Nitro-o-toluidine 0.28 U181
«,a-Dimethylphenethyliamine 0.28 P046
Selenium dioxide 0.16 1204
N-Nitrosopiperidine 0.244 ulir9
Ammonium picrate 0.23 PO0O9
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Appendix B. (Continued)

Waste Name Anbient Vapor Presssure (torr) Waste Code
@ 25°C

Moderately Volatile Wastes - (continued)

1,4-Naphthalenedione 0.20 U166
Tetraethyl lead 0.9 P10
Hexachlorobutadiene 0.17 u128
Uracil,5(bis-2-chloromethyl-

amino-) 0.168 u237
Malononitrile 0.148 U149
1-Acetyl-2-thiourea 0.14 P002
2,4-Dichiorophenol 0.118 U081
2,4-Dimethylphenol 0.118 uion
4-Chloro-o-toluidine 0.105 U049
p-Benzoquinone 9 x 102 U197
Hexachlorocyclopentadiene 8 x 1072 U130
safrole 7 x 10-2 11203
Dinoseb 5.8 x 10~2 P020
1-Naphthylamine 5.6 x 10~2 uie7
2-Naphthylamine 5.6 x 10-2 uies
Nicotine 5.0 x 1072 POT5
Naphthalene 5.3 x 102 Ul6S
2,4,5-Trichloropheno! 5.0 x 10-2 U230
p-Chioroaniline 5.0 x 1072 PO24
Benzenesulfonylchioride 4.0 x 102 U020
Acrylamide 3.0 x 102 U007
Isosafrole 2.6 x 1072 A
Methyl parathion 2.5 x 102 POT71
2-Methyl acetonitrile 2.4 x 10°2 PO69
4,6-Dinitro-o-cresol 1.8 x 102 PO47
2,6-Dichlorophenol 1.7 x 102 U082
Tetraethyldithiopyrophosphate 1.5 x 1072 PO109
Dimethy) phthalate 1.0 x 102 U102
Diallate 8.8 x 10~3 U062
Diethylphthalate 8.1 x 10-3 uoss
4-Chloro-m-cresol 5.8 x 10-3 U039
B-Chloronaphthalene 5.6 x 10-3 w47
Phenacetin 3.2 x 10-3 u1g7
0,0-Diethyl (c-pyrazinyl)

phosphorothioate 3.0 x 10-3 P040
2-Cyclohexyl-4,6-

dinitrophenol 2.9 x 10-3 U034
Saccharin 2.7 x 103 u202
Pentachloronitrobenzene 2.4 x 10-3 u18s
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Appendix B. (Continued)

Waste Name Ambient Vapor Presssure (torr) Waste Code
@ 25°C

Moderately Volatile Wastes - (continued)

1,2,4,5-Tetrachlorobenzene 2.1 x 1073 u207
Toluenediamine 1.8 x 1073 U221
N-Phenyl thiourea 1.6 x 10-3 P093
p-Nitroaniline 1.5 x 103 PO77
5-Aminomethy1-3-isoxazolol 1.4 x 1073 POO7
Mercury 1.3 x 1073 uist
o-Toluidine hydrochloride 1.2 x 103 u222
Octamethylpyrophosphoramide 1.0 x 10-3 P085

Slightly Volatile Wastes - Those with ambient vapor pressures in the
1075 to 103 torr range

Reserpine <10-3 U200
Tris{2,3-dibromopropyl)

phosphate <10-3 U235
Phorate 8.0 x 104 P094
1,3-Propanesultone 6.4 x 104 U193
Tetraethylpyrophosphate 4.7 x 104 PIN
Pentachlorobenzene 4.1 x 104 U183
Pronamide 4.0 x 10-4 A u192
1-(o-Chloropheny1) thiourea 4.0 x 10-4 P026
1,2-Benzenediol, 4[ 1-hydroxy-

2(methylaminoethyl!)- 4.0 x 1074 PO42
Ethylenebis(dithiocarbamic acid) 3.7 x 104 U4
Heptachlor 3.0 x 104 PO81
Nitroglycerin 2.6 x 10-4 PO81
Phthalic anhydride 2.0 x 104 Y190
Disulfoton 1.8 x 1074 P0O39
Thiofanax 1.7 x 10-4 P0O4S
2,4-D 1.6 x 1074 0016
Aldrin 1.4 x 104 P60
Azaserine 1.3 x 10-4 Uo1s
Streptozotocin 1.3 x 1074 U206
Pentachlorophenol 1.1 x 10-4 u242
Aldicarb 1.0 x 104 P070
Diethyl-p-nitrophenylphosphate 9.8 x 103 P04 1
2,4-Dinitrotoluene 8.5 x 1075 U105
1,2-Diphenyl hydrazine 5.2 x 10-9 U109
Maleic anhydride 5.0 x 1072 uia7
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Appendix B.

(Continued)

Waste Name Ambient Vapor Presssure (torr) Waste Code
@ 25°C

Slightly Volatile Wastes ~ (continued)

Methomy 5.0 x 1075 P66
Methylthiouracil 4.8 x 10-° U164
Parathion 3.8 x 10-5 P089
2,4,5-T 2.4 x 10°3 U232
Bis{2-ethylhexyl)phthalate 1.4 x 1073 U028
Resorcinol 1.2 x 105 U201
Hexachlorobenzene 1.1 x 10’5 U127
Chlordane 1.0 x 10-> U036
Endosulfan 1.0 x 100 P0O50
Benzidine 1.0 x 107 uoz21
Lindane 9.4 x 1070 0013

Nonvolatile Wastes -
107

Phenyimercuric acetate
Dimethoate
Octachlorocamphene
Silvex

Aldrin

torr range
9.0 x 107®
8.5 x 10-6
8.1 x 1076
7.1 x 108
6.0 x 10-6

4,4'-Methylene bis(2-chloro-

aniline)
3-Methylicholanthrene
Hexachlorocycliohexane
Cyclophosphamide

Ethyl,4,4'-Dichlorobenzilate

Dieldrin
a-Naphthylthiourea
3,3-Dimethylbenzidine
Beryllium dust
2-Acetyl-1-aminofluorene
Endrin
3,3'-Dimethoxybenzidine
DD
DDT
Chlorambucil
3,3'-Dichlorobenzidine
2,4-Dichlorophenoxydcetic
acid
Arsenic (TII) oxide
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Those with ambient vapor pressures below

P092
P044
P123
U233
P004

u1ss
u1s7
uizs
uoss
uo3s
P037
PO72
U095
PO1S
uo0s
POS1
uo9l
uo60
uoe1
uo3s
uo73

u240
PO12



Appendix B.  (Continued)

Waste Name Ambient Vapor Presssure (torr) Waste Code
@ 25°C

Nonvolatile Wastes - (continued)

Di-n-oclylphthalate 6.8 x 10-8 uio7
Mytomycin C 4.1 x 108 uol10
Melphalan 4.0 x 108 U150
3,4-Benzacridine 8.0 x 10-10 U016
Benzo{alpyrene 1.8 x 10-10 U022
1,2-Benzanthracene 1.0 x 10-10 uo1s
Dibenz[a,hlanthracene 5.2 x 10-11 U063
Strychnine 1.2 x 10-11 pi08
Warfarin 1.0 x 10-11 POO1
7,12-Diemthylbenz{a,h)anthracene 3.9 x 10-12 U094
DiethylstiIbesterol 2.1 x 10-12 U089
Hexachlorophene 1.0 x 10-12 U064
Brucine 1.0 x 10-12 PO18
Chrysene 1.0 x 10-13 U050
Daunamycin 9.4 x 10-15 U059
4-Bromophenylphenylether 4.1 x 10-20 U030
a,a-Dimethyibenzyl-

hydroperoxide 1.1 x 10-24 U096
Compounds with Negligible (but undetermined) Vapor Pressures

Waste Code Evidence

Thallium carbonate u215 Melting point 273°C,

decomposes to T120, the
product boils at 1080°C.

Thallium sulfdte P15 Melts at 632°C.
Lead phosphate u14s Melting point at 1014°C.
Lead subacetate Uide Meliting point at 475°C.
Thallium nitrate u217 Decomposes at 800°C.
Strontium sulfide P107 Melting point at 2000°C.
Zinc phosphide P122 Melting point at 1100°C.
Thallium (I) chloride u21e Vapor pressure of 10 torr
at S07°C.
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Appendix B. (Continued)

t-das te Mame Waste Code Evidence

Compounds with Neqligible (but undetermined) Vapor Pressures - (continued)

Arsenic D004 Vapor pressure of 1 torr at
372°C

Asbeslos U013 Melting point above 1000°C.

Thallium selenite P114 Melting point over 400°C.

Lead acetate V144 Decomposes to the oxide
above 280°C.

Calcium cyanide U032 Decomposes to nonvolatile

oxides at 200°C.

Sodium cyantde P106 Vapor pressure 150 torr at
800°C.

Aluminum phosphide P00B Melting point at 1350°C.

Copper cyanides P029 Melting point at 473°C.

Zinc cydnide Pi121 Melting point at 800°C.

Potassium cydnide P98 Melting point at 634°C.

Vanadium pentoxide P120 Decomposes at 1750°C,

melting point at 690°C.

Thallic oxide . P113 Melting point at 717°C
Ammonium vanddate Pi19 Melting point at 200°C
Silver DOV Boiling point at 2000°C
Barium DO0S Boiling point at 1600°C
Cadmium D006 Boiling point at 765°C
Chromium D007 Boiling point at 2672°C
| ead noos Boiling point at 1740°C
Seleontim D010 Boiling point at 685°C
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Appendix C. RCRA Waste Categorization Based on Aqueous Volatility
(Henry's Constant)

Waste Name Henry's Constant Waste Code
(atm—m3/mo1e)

Highly Volatile Wastes ~ Values of H above 10-3

Bis(2-ethyl hexyl phthalate) 26.6 U028
Cyanogen 9.9 PO31
Reserpine 4.28 U200
Nickel carbonyl 0.5 POT3
Dichlorodif luoromethane 0.415 uo7s
Chloromethane 0.38 u04s
Chloroethene 0.199 U043
Phosphine 0.19 P096
Cyclohexane 0.18 uos6
2-Nitropropane 0.12 umnm
Trichloromonof Juoromethane 5.8 x 10-2 Uil
2,3,4,6-Tetrachlorophenol 4.5 x 102 U212
1,3-Pentadiene 4.2 x 10~ U186
Pentachloronitrobenzene 2.9 x 1072 ui8s
Tetrachloroethylene 2.87 x 102 210
Hexachloropropene 2.5 x 1072 U243
Tetrachloromethane 2.13 x 10-2 u21
Hexachloracyclopentadiene 1.60 x 102 U130
1,1-Dichloroethylene 1.50 x 102 U078
Cumene 1.40 x 10~2 uoss
DDD 1.26 x 102 U060
Carbon disulfide 1.2 x 102 P0O22
Mercury 1.14 x 102 D009
Hexachloroethane 9.85 x 10°3 U131
Hexachlorobutadiene 9.14 x 1073 u12s8
Trichloroethylene 8.92 x 10-3 uzzs
3-Methylcholanthrene 7.7 x 10-3 u1s7
1,2-Dichloroethylene (CIS) 6.6 x 10-3 uo79
Toluene 6.64 x 10-3 1220
Furan 5.7 x 10‘3 ulz4
Benzene 5.55 x 10“3 uole
1, 1-Dichloroethane 5.45 x 10-3 uoT6
1,2-Dichloroethylene (trans) 5.32 x 103 U079
o-Xylene 5.27 x 10-3 U239
Bromomethane 5.26 x 103 U029
Methyl jodide 5.0 x 1073 U138
1,1,1-Trichloroethane 4.92 x 103 U226
Toxaphene 4.89 x 103 u224
Methanethio! 4.0 x 10~3 u1s3
Chlorobenzene 3.93 x 10-3 vo37
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Appendix C. (Continued)

Waste Name Henry's Constant Waste Code
(atm-m3/mole)

Highly Volatile Wastes - (continued)
Chloroform 3.39 x 10-3 U044
Cyanogen chioride 3.2 x 10-3 P0O33
Methylene chloride 3.19 x 103 U080
1,2-Dichloropropane 2.8 x 10-3 U083
1,1,1,2-Tetrachloroethane 2.76 x 10-3 u208
4-Bromopropylphenylether 2.74 x 10-3 uo30
m-Dichlorobenzene 2.63 x 10-3 uonl
m-Xylene 2.55 x 10-3 1239
p-Xylene 2.51 x 103 1239
Hexachlorohexahydro-exo,exo-

dimethanonaphthalene 2.49 x 10-3 PO60
p-Dichlorobenzene 2.37 x 10-3 uo72
Benzene, 1,3,5-trinitro 2.3 x 10-3 u234
Pentachloroethane 2.17 x 10-3 uis4
Octachlorocamphene 2.01 x 103 P123
o-Dichlorobenzene 1.94 x 10-3 uo70
Dimethylcarbamoylchioride 1.8 x 10-3 P097
1,3-Dichloropropane 1.77 x 103 uos4
Hexachlorobenzene 1.7 x 10°3 U127
Heptachlor 1.48 x 10-3 POS9
Pentachlorobenzene 1.3 x 10-3 u183
1,1,2-Trichloroethane 1.18 x 1073 u2z7
1,2-Dichloroethane 1.10 x 10-3 uo?7
Moderately Volatile Wastes - Values of H below 10-3 to 10~
Ethyl ether 8.69 x 10-4 un7
2-Cyclohexyl,4,6-dinitropheno] 8.37 x 10-4 PO34
N-Nitroso-di-n-butylamine 7.9 x 1074 U172
2,6-Dinitrotoluene 7.42 x 1074 U106
2-Chloroethy! vinyl ether 7.35 x 1074 uoa2
Ethylene dibromide 6.25 x 1074 uo67
Bromoform 5.32 x 1074 U225
Aldrin 4.96 x 1074 PO04
Naphthalene 4.8 x 10-4 U165
1,1,2,2-Tetrachloroethane 4.7 x 1074 u209
N-nitroso-N-methyl urethane 4.17 x 1074 uiis
Dipropylamine 3.32 x 1074 uno
Methylene bromide 3.16 x 1074 U068
B-Chloronapthalene 3.15 x 10-4 uoa7
Methy] methacrylate 3.11 x 1074 U162
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Appendix C. (Continued)

Waste Name Henry's Constant Waste Code

(atm-m3/mole)

Moderately Volatile Wastes - (continued)

Benzenethio! 3.10 x 10-4 PO14
Formadehyde 2.92 x 104 u122
Ethy) acrylate 2.71 x 104 U3
Bischloromethylether 2.50 x 104 PO16
Benzylchloride 2.36 x 104 po28
Dihydrosafrole 2.30 x 104 U090
Diallate 1.99 x 10-4 1062
Dinoseb 1.82 x 1074 P020
Benzal chloride 1.70 x 10-4 uo17
5-Nitro-o-toluidine 1.67 x 1074 U181
1,2-Dibromo-3-Chloropropane 1.59 x 10-4 U066
Ethyl Methacrylate 1.49 x 1074 uns
Tris(2,3-dibromopropy1)phosphate 1.46 x 1074 U235
4-Methyl-2-pentanone 1.32 x 1074 Y
Ethyl acrylate 1.20 x 1074 un2
Benzotrichloride 1.12 x 1074 uo23
Tetrahydrofuran 1.08 x 1074 U213
Trichloromethyimercaptan 1.08 x 1074 P18
Bis-2-chloroisopropyl ether 1.03 x 104 uoz27
1,2,4,5-Tetrachlorobenzene 1.0 x 10-4 u207
N-Nitrosopiperidine 9.78 x 10~ U179
Acrylonitrile 9.2 x 1079 uoo9
Methapyriline 7.6 x 1073 U135
Acrolein 6.79 x 1073 P03
1,4-Dichloro-2-butene 6.78 x 10-2 uov4
Trichloroacetaldehyde 6.77 x 104 U034
Osmium tetroxide 5.86 x 107> PO87
N-Nitrosomethylvinylamine 5.65 x 10-2 P084
Kepone 5.6 x 1070 ul42
DOT 5.2 x 1070 uoe1
Nitroglycerin 5.18 x 103 PO81
Chlordane 4.8 x 10°° U036
Diethylphthalate 4.75 x 10-3 uoss
1-Chloro-2, 3-epoxypropane 3.8 x 103 o041
Paraldehyde 3.66 x 1072 U182
Ethylene oxide 3.63 x 1075 uiis
Dichloroethylether 2.58 x 1073 U025
Cyclohexanone 2.56 x 10> uos7
Endosulfan 2.5 x 1079 POS0
Propanenitrile 2.4 x 107 P101
2-Butanone 2.4 x 1073 U159

78



Appendix C. (Continued)

" “Waste Name Henry's Constant Waste Code

(atm-m3/mole)

Moderately Volatile Wastes - (continued)

2-Picoline 2.4 x 1073 U191
Nitrobenzene 2.4 x 109 U169
Methyl aziridine 2.22 x 10°5 PO67
Hydrofluoric acid 2.0 x 1079 U134
1-Propanamine 2.0 x 1075 U194
2,6-Dichlorophenol 2.0 x 1073 U082
a,a-Dimethylphenethylamine 1.86 x 10~ PO46
Acetophenone 1.41 x 102 004
2,4-Dimethylpheno] 1.18 x 10-2 U101
Crotonaldehyde 1.13 x 107 uos3
N-Nitrosopyrrolidine 1.13 x 1073 U180
Dieldrin 1.1 x 1079 PO37
Ethylenimine 1.1 x 10-3 P054
safrole 1.08 x 10~ U203
Isobutanol 1.03 x 10- U140
4-Chloro-o-toluidine 1.02 x 100 U049

Slightly Volatile Wastes - Values of H from 10-5 to 1077

Chloromethy! methylether 9.12 x 10-6 U046
Di i sopropy ! f luorophosphate 9.1 x 10-6 PO43
Pronamide 9.0 x 10-6 U192
oo-Diethyl-o-pyrazinyl-

phosphorothioate 8.58 x 106 P040
a-Toluidine hydrochloride 7.55 x 10~ U222
Ammoniun Picrate 7.4 x 1075 P0O09
Di-n-propylnitrosamine 7.2 x 106 Ui
n-Butanol 7.0 x 10-6 U031
Acetone 6.8 x 10-6 U002
Tetranitromethane 6.33 x 106 P112
2,4,5-Trichlorophenol 6.0 x 1076 u230
2,4-Dichloropheno] 5.62 x 10°° U081
Phorate 5.47 x 10-6 P094
N-Nitroso-N—-ethylurea 5.4 x 10-6 uize
2-Naphthalamine 5.4 x 1078 U168
2,4,6-Trichlorophenol 4.82 x 10-6 U231
Chloroacetaldehyde 4.1 x 10-6 Po23
o-Chlorophenol 4.7 x 106 U048
4-Pyridinamine 4.4 x 1076 PCO8
Endrin 4.2 x 10-6 POS1
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Appendix C. (Continued)

Waste Name Henry's Constant Waste Code
(atm-m3/mole)

Slightly Volatile Wastes - (continued)

1-Naphthalamine 4.1 x 106 ule?
Isosafrole 4.08 x 106 uig
Furfura) 3.6 x 10-6 U125
1,4-Naphthalenedione 3.6 x 106 U166
3-Chloropropionitrile 3.5 x 106 PO27
Allyl alcohol 3.47 x 108 PO0S
Dimethyl sulfate 3.37 x 10-6 U103
Aniline 3.07 x 10-5 uo12
p-Chloroaniline 3.0 x 108 P024
Methyl hydrazine 3.0 x 106 P68
Disulfoton 2.59 x 106 P03%
Acetonitrile 2.47 x 106 uo03
N-Nitroso-N-methylurea 2.20 x 10-6 uiz7
Cresols 2.0 x 106 uos2
Phenacetin 1.4 x 1075 uig?
4,6-Dinitro-o-cresol 1.4 x 106 POAT
Pheno! 1.3 x 106 U188
Parathion 1.21 x 106 P089
Methanol 1.1 x 10-6 U154
Dibutylphthalate 1.09 x 10-6 U069
p-Nitroaniline 1.0 x 106 PO77
Bromoacetone 9.9 x 10-7 PO17
Indeno [1,2,3,-cd] pyrene 7.2 x 10~7 U137
1,4-Diethylenedioxide 7.14 x 10-7 "ul08
1,4-Dioxane 7.0 x 10-7 u1s2
N-Nitrosodiethylamine 6.0 x 10-7 U174
Hydrazine 6.0 x 10-7 U133
Selenium dioxide 6.0 x 10~/ U204
Ethyl-4,4' -dichlorobenzilate 5.89 x 10-7 U038
Glycidylaldeyde 5.80 x 10-7 U126
p-Benzoquinone 5.0 x 10~/ ul97
Lindane 4.93 x 107 D013
Pentachlorophenol 4.8 x 10-7 u242
Hydrocyanic acid 4.65 x 107 P063
Formic acid 4.4 x 10-7 uiz3
Acrylic acid 4.0 x 10-7 uoos
a-Hexachlorocyclohexane 3.16 x 1077 U129
Di-n-octylphthalate 3.0 x 107 u107
4-Chloro-m-cresol 2.83 x 10! U039
Bis-2-chloromethoxymethane 2.77 x 10-7 024
Dimethylphthalate 2.10 x 10-7 U102
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Appendix C. (Continued)

Waste Name Henry's Constant Waste Code
(atm-m3/mole)

Slightly Volatile Wastes - {continued)

Methyl parathion 1.97 x 10-7 P07}
Saccharin 1.90 x 10-7 u202
Methylthiouracil 1.80 x 10-7 ul64
Nicotine 1.6 x 10~7 P05
N-Phenylthiourea 1.47 x 107! P093
4,4 -Methylenebis(2-chloroaniline) 1.40 x 10-7 U158
Bromoacetone 1.17 x 10-7 PO17
Malononitrile 1.0 x 10°7 U149
Nonvolatile Wastes - Values of H below 10-7

2,4-Dinitrotoluene 7.6 x 108 U105
2,4-D 7.5 x 1078 PO35
Dimethylamine 5.9 x 108 092
2,4,5-T 3.44 x 10-8 U232
Ethylmethanesulfonate 3.14 x 10-8 uig
Dimethylnitrosamine 3.0 x 108 P082
Chlornaphazine 2.8 x 10-8 U026
1-(a-Chlorophenylthiourea) 2.51 x 108 PO26
Ethy] carbamate 2.0 x 108 u23s
1,2,7,8-Dibenzopyrene 2.0 x 108 U064
2-Propyn-1-ol 2.0 x 108 P102
Benzidine 1.91 x 108 uo21
Silvex 1.80 x 108 U233
Acrylamide 1.49 x 10-8 uoo7
1,2:3,4-Diepoxybutene 1.02 x 108 Uo8S
n-Nitrosodiethanolamine 8.0 x 10-9 uii3
3,4-Benzacridine 7.0 x 102 uo1e
Pyridine 7.0 x 10~9 U196
1,2-Benzanthracene 3.4 x 109 uoi8
Diethyl-p-nitrophenyliphosphate 2.83 x 1079 P04
Fluoroacetamide 2.33 x 109 PO57
Toluenediamine 2.30 x 10-% U221
3,3'-Dimethylbenzidine 1.75 x 10-9 U095
Benzo[alpyrene 1.38 x 10-9 yoz22
7,12-Dimethylbenz[Alanthracene 1.03 x 109 U094
3,3'-Dichlorobenzidine 1.0 x 107° uo73
Phenylmercuricacetate 1.0 x 10-9 P092
Thiofanox 9.37 x 10-10 P04S
2-Acetylaminofluorene 4.4 x 10-10 uoo5
Mitomycin C 2.5 x 10-10 Ui
Cyclophosphamide 2.37 x 1010 Uos8
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Appendix C. (Continued)

Waste Name Henry's Constant Waste Code
(atm-m3/mole)

Nonvolatile Wastes - (continued)

a-naphthy)thiourea .26 x 10-10 POT2

Urcil,5[Bis-2-chloromethylamino] 10-10 U237
Aldicarb 10-10 POT0
Dibenz{AH]anthracene 10-10 U063
Methomy1 10-10 P66
Dimethoate 10-10 P44

10-}3 una
10- P06
10-10 U170
10-10 w147
10-10 U190

Etylenebis{dithiocarbamic acid)
2-Methylacetonitrile
4-Nitrophenol

Maleic anhydride

Phthalic anhydride
Diethylstilbestero}

2,4-D salts and esters
3,3'-Dimethoxybenzidine

10-11 © U240
10-11 U091

P ot ot ot ot ot ot ot 3 ) et b ot et ot (W UV b e et s et o ot — N
NODDODOOO T 000D "OOOCODODOOO OO
MO X M M X X M KX K XX MK XK MK KK XX XX XX KX

-

=]
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L

=

1,3-Propane sultone U193
1,2-Diphenylhydrazine 10-1 U109
Streptozotocin 10-11 U206
Melphalan 10-1 U150
Chlorambucil 10-12 u035
Arsenic III oxide 10-12 PO12
Chrysene 10-12 U050
5-(Aminomethy1)-3-isoxazolol 10-13 POOT
Resorcinol 10-13 U201
Strychnine 10-14 P108
Warfarin 10-15 POO1
Brucine 10-18 P018
Hexachlorophene 10-18 ui32
Daunomycin 10-19 uossg
Wastes with no Henry's Constant Value Available

Chromium D007
Arsenic D004
Lead D008
Cadmium D006
Barium D004
Acetaldehyde uoo1
Selenium D00
Silver D011
Arsenic acid P00
Sodium cyanide P106
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Appendix C. (Continued)

Waste Name Henry's Constant Waste Code
(atm-m3/mole)

Wastes with no Henry's Constant Value Available - (continued)

2,4-Dinitrophenol POA48
Benzenesulfonyl chloride U020
2,4,5TP Silvex D017
Lindane D013
Aluminum phosphide P006
Copper cyanide P029
Dichloropheny! arsine. P036
Zinc cyanide P121
Nickel cyanide PO74
Potassium cyanide P098
Nitrogen dioxide PO78
Tetraethyl lead P110
Tetraethyl pyrophosphate P11
Bromine cyanide U246
Bis(dimethylthiocarbamoyldisulfide) U244
Silver cyanide P104
Nitric oxide PO76
Calcium chromate U032
Calcium cyanide P021
Endothall Po88
Acetyl chloride U006
Dimethylaminoazobenzene U093
Auramine uoi4
Octamethyipyrophosphoramide PO85
N,N-Diethylhydrazine uose
a,a-Diethyl-S-methyl-dithiophosphate uos7
Azaserine uo1s
Epinephrine P042
a,a-Dimethylbenzeylhydroperoxide U096
Tetraethyldithiopyrophosphate P109
Arsenic V oxide _ PO
Carbonyl fluoride ug33
Mercuric fulminate P065S
Strontiun sulfide P107
Potassium silver cyanide PO99
Hexaethyl tetraphosphate P062
Diethyl arsine P0O38
Thallium selenate P14
Selenourea P103
1-Acetyl-2-Thiourea PO02
Toluenediisocyanate U223
Hydrogen sulfide u13s
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Appendix C. (Continued)

Waste Name Henry's Constant Waste Code
(atm-m3/mote)

Wastes with no Henry's Constant Value Available - (continued)

Trypan blue uz236
Zinc phosphide Pl22
1,2-Dimethylhydrazine U099
Methyl isocyanate P064
Amitrole uo1l
1, 1-Dimethylhydrazine uo9s
Iron dextran U139
Thallium I acetate uz214
Thiosemicarbazide P16
Thallium I carbonate U215
Thalloas sulfate P15
Ethylene thiourea TART)
Dimethylcarbamoylchloride uo97
Lasiocarpine ula3
N-Methyl-N‘-nitro-N-nitrosoguanidine U163
Amoniun vanadate P119
Sodium azide P05
Phosgene P095
Sulfur selenide U205
Hydroxydimethylarsineoxide ui3e
Phosphorus sulfide uigs
Fluorine P0S6
Barium cyanide PO13
Sodium fluoroacetate P0O58
Beryllium dust PO15
Vanadium pentoxide P120
Methylchlorocarbonate U156
Lead phosphate ul4s
Maleic hydrazide ul48
Lead subacetate U146
Thallium I nitrate u217
Thallium I chloride U216
Thioacetamide u218
Asbestos uoi3
Methylethyl ketone peroxide U160
Thiourea u219
Lead acetate ul44
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Appendix D. RCRA Waste Categorization Based on Relative Soil Volatility

Waste Name Waste Code Relative Soil Volatility

Highly Volatile Wastes - Those with relative soil volatility greater

than 1
Formaldehyde ulaz 809.4
Cyanogen P031 551.9
Bromomethane U029 544.0
Dichlorodifluoromethane uo7s 439.1
Ethene, chloro uo43 336.5
Methanethiol U153 219.4
Ethylene oxide u11s 195.1
Hydrofluoric acid U134 179.0
Cyanogen chloride P033 152.4
Phosgene P095 143.7
Hydrocyanic acid P063 140.5
Acetaldehyde uoo1 139.1
Nitrogen dioxide PO78 118.0
Furan uiza 16.9
Trichloromonof luoromethane un2) 65.6
1,1-Dichloroethyliene uo78 64.0
Ethyl ether uli7 62.8
Pentadiene U186 50.2
Methylene chloride U080 46.4
Carbon disulfide P022 41.0
1-Propanamine U194 36.0
Chloroacetaldehyde P023 35.8
Acetyl chloride U006 35.7
Trans-1,2-dichloroet.\ylene uo79 35.7
Acrolein PO03 34.5
Methyl iodide u138 33.6
Nickel carbonyl P073 30.6
Ethylenimine POS4 30.0
N-nitrosopyrrolidine U180 28.4
Methyl isocyanate P064 26.7
Acetone uoo2 26.3
Chloromethyl methylether uo46 23.8
Cis-1,2-dichloroethylene uo79 22.0
1, 1-Dimethylhydrazine U098 20.3
Methanol U154 20.1
1,1-Dichloroethane uo76 19.4
Tetrahydrofuran U213 17.8
Chloroform uo44 15.8
Acetonitrile U003 15.6
Acrylonitrile uoos 13.4
2-Methylaziridine PO67 12.2



Appendix D. (Continued)

Waste Name waste Code Relative Soil Volatility

Highly Volatile Wastes - (continued)

Methylichlorocarbonate u1sé 11.6
Benzene uo1s 11.4
2-Butanone uise 10.6
1,1,1-Trichloroethane U226 101
Bromine cyanide U246 9.1
Tetrachloromethane uz2n 9.29
1,2-Dimethylhydrazine U099 8.78
Ethyl acetate uliz 8.76
1,2-Dichioroethane uor? 1.8)
Methyl hydrazine PO68 7.31
Trichioroethylene U228 6.26
N-methyl-N'-nitro-N-

nitroso-isoguanidine U163 5.70
Propane nitrile P101 5.39
Glycidylaldehyde U126 5.02
Formic acid U123 4.93
1,2-Dichloropropane uos3 4.70
Dipropylamine uno 4.33
1,4-Dioxane Uise 3.99
1,4-Diethylene dioxide U108 3.94
Allyl alcohol POOS5 3.69
Methyl methacrylate uie2 3.55
Methylene bromide U068 3.47
Hydrogen sulfide U135 3.43
Ethyl acrylate TRRK] 3.40
Bis(chioromethyl)ether PO16 3.39
N-nitroso-N-methylurea uin 3.30
2-Chloroethy! vinyl ether uoaz 2.95
Trichloroacetylaldehyde U034 2.89
Toluene U220 2.19
N-nitroso-n-methylurethane ulis 2.712
4-Pyridinamine PO08 2.66
1,3-Dichloropropane uos4 2.63
Diethylarsine P038 2.59
Hydrazine U133 2.54
Crotonaldehyde uos3 2.217
Pyridine U196 2.25
Paraldehyde ulige 2.20
1-Chloro-2, 3-epoxypropane uoal 2.00
4-Methyl-2-pentanone Uil 1.90
tthylmethacrylate uliis 1.718
1,1,2-Trichloroethane U227 1.64
2-Nitropropane uin 1.60
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Appendix D. {Continued)

Waste Name Waste Code Relative Soil Volatility

Highly Volatile Wastes - (continued)

N-nitroso-N-ethylurea ui7e 1.51

2-Propyn-1-o} P02 1.28

N-Nitrosodiethanolamine ui73 1.28

Isobutano! U140 1.16

Chlorobenzene uo37 1.11

2-Picoline U191 1.04

Moderately Volatile Wastes - Those with relative soil volatility from 1

to 10-3

Tetranitromethane P112 9.3 x 10-!
1,2,3,4-Diepoxybutane uo8s5s 8.1 x 107!
Ethylene dibromide U067 8.1 x 107!
1,1,1,2-Tetrachloroethane U208 7.7 x 107}
n-Butanol U031 7.6 x 107)
Cyclohexane ugs6 7.4 x 10-}
Chloromethane U045 7.1 x 10-!
Osmiumtetraoxide PO87 6.3 x 10!
Dimethylnitrosamine PO82 5.7 x 10-!
Acrylic acid uoos 5.0 x 10~
Bromoacetone PO1T 4.7 x 107!
Trichloramethyl mercaptan P118 4.7 x 107!
Cyclohexanone uos? 4.6 x 107!
Cumene uos5 4.1 x 10”1
1,4-Dichloro-2-butene uo74 3.6 x 107!
Bromoform U225 3.5 x 10~
N-nitroso~di-n-butylamine uir2 3.3 x 107!
1,1,2,2-Tetrachloroethane U209 3.2 x 107!
m-Xylene U239 3.1 x 107!
p~Xylene U239 3.1 x 107!
Dimethylamine o092 3.0 x 107!
o-Xylene u239 2.7 x 10~}
Pentachloroethane uigd 2.5 x 1071
Dimethyl carbonyl chloride P097 2.5 x 107!
Furfura) U125 2.4 x 107!
Benzene, 1,3,5~trinitro u234 2.0 x 107!
m-Dichlorobenzene uon 1.7 x 10°!
N-Nitrosodiethylamine U174 1.7 x 10}
Benzenethio] PO14 1.4 x 107!
3-Chloropropionitrile PO27 1.4 x 10!
2,6-Dinitrotoluene u106 1.3 x 10!
Dichloroethyl ether 1025 1.2 x 10°!
o-Dichlorobenzene yo70 1.2 x 101
Metapyriline U155 1.2 x 101
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Appendix D. (Continued)

Waste Name Waste Code Relative Soil Volatility

Moderately Volatile Wastes - (continued)

Benzylchloride PO28 1.1 x 107}
Fluorcacet imide POS7 1.0 x 10-}
2,3,4,6-Tetrachlorophenol u212 1.0 x 10-}
Aniline uot2 8.9 x 102
Toxaphene (technical

chlorinated camphene) D015 8.9 x 102
Bis(2-chloroethoxy)methane U024 7.9 x 10-2
o-Chlorophenol uo4s 6.9 x 10-2
1,2-8Benzanthracene uo18 6.6 x 102
Bis(2-chloroisopropyli)ether U027 6.5 x 102
Pheno! u1ss 6.4 x 102
Dimethy! sulfate U103 5.1 x 102
p-Dichlorobenzene uo72 5.5 x 102
Acetophenone Uuood 4.4 x 1072
Diisopropy!fluorophosphate P043 4.3 x 102
o-Cresols U052 4.2 x 102
Hexachloroethane Ul 3.9 x 102
Ethyl carbamate U238 3.8 x 102
Di-N-propylnitrosamine U 3.7 x 1072
1,2-Dibromo-3-chloropropane U066 3.3 x 102
Ethylmethane sulfonate une 3.0 x 102
Hexachloropropene U243 2.9 x 10~
Benzalchloride uot7 2.6 x 102
Naphthalene u165 2.6 x 102
N-Nitrosopiperidine U179 2.3 x 1072
5-Nitro-o-toluidine uisl 2.3 x 1072
a,a,-Dimethylphenethylen-

amine PO46 2.3 x 102
Dihydrosafrole uo90 2.1 x 102
Nitrobenzene ule9 1.9 x 1072
Malononitrile U149 1.8 x 102
1,2,3-Propanetriol,

trinitroate P08} 1.7 x 1072
m-Cresols U052 1.7 x 102
Hexachlorobutadiene uizs 1.7 x 102
1,4-Napthalenedione U166 1.6 x 10-¢
p-Cresols vos2 1.5 x 10-2
Ammonium picrate P00S 1.5 x 102
selenium dioxide U204 1.5 x 1072
1-Acetyl-2-thiourea P002 1.3 x 10-¢
Benzotrichloride U023 1.1 x 10-¢
1,4-Dimethylphenol ulol 1.1 x 10~
Uracil, S[bis(2-chloromethyl)-

amino) U237 1.1 x 1072
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Appendix D. {Continued)
Waste Name Waste Code Relative Soil Volatility
Moderately Volatile Wastes - (continued)
Tetraethyl lead P110 1.1 x 1072
2,4,-Dichloropheno} 081 9.2 x 1073
4-Chloro-o-toluidene U049 8.8 x 10-3
p-Benzoquinone uie7 8.7 x 1073
safrole U203 5.6 x 10-3
Hexachlorocyclopentadiene U130 4.8 x 10-3
1-Napthalamine U167 4.7 x 1073
2-Napthalamine U168 4.7 x 1073
Nicotine POTS 4.4 x 10-3
Acrylamide uoo7 3.9 x 10-3
Dinosob (2,4-dinitro-6-
secbutyl-phenol) PO20 3.7 x 10-3
2,4,5-Trichlorophenol U230 3.5 x 10-3
Benzene sulfonyl chloride U020 3.0 x 1073
2-Methylacetonitrile P69 2.6 x 103
4-Bromopheny! pheny] ether U030 2.6 x 1073
Isosafrole U141 2.0 x 1073
Joluene diisocyanate U223 1.7 x 10-3
Methyl parathion POT1 1.6 x 103
Toluene diamine uz221 1.6 x 1073
p-Chioroaniline PO24 1.3 x 10-3
N-phenylthiourea PO93 1.3 x 10-3
2,6-Dichloropheny) U082 1.3 x 1073
4,6-Dinitro-o-cresol
(and salts) PO4T 1.3 x 1073
2,4,6-Trichloropheno] U231 1.1 x 10-3
Slightly Volatile Wastes - Those with relative soil volatility below
3 to 10-6

Tetraethyidithiopyrophosphate P109 9.9 x 104
a,a-Dimethylbenzo-

hydroperoxide U096 8.9 x 10-4
Diethyl phthalate uoss 5.4 x 1074
4-Chloro-m-cresol U039 4.9 x 10°4
Diallate U062 4.8 x 104
B-Chloronapthalene uo47 4.1 x 104
p-Nitroaniline POTT 3.4 x 10-4
Phenacetin uig? 2.6 x 104
Dimethylphthalate U102 2.6 x 10°4
Saccharin and salts U202 2.0 x 1074
0,0-Diethyl-o-pyrazinylphos-

phorothiocate P040 1.9 x 10-4
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Appendix D. (Continued)

Waste Name Waste Code Relative Soil Volatility

Slightly Volatile Wastes - (continued)

2-Cyclohexyl-4,6-dinitrophenol P034 1.8 x 104
1,2,4,5-Tetrachlorobenzene U207 1.5 x 10-4
Pentachloronitrobenzene u18s 1.4 x 104
5-(Aminomethyl)-3-isoxazolol  P0O7 1.3 x 104
o-Toluidine hydrochloride U222 1.0 x 1074
Mercury uis 9.2 x 107
Dibutyl phthalate U069 6.0 x 107
Octamethylpyrophosphoramide P85S 5.9 x 1072
1,3-Propane sultone U193 5.8 x 10-°
Phorate PO94 5.0 x 10~
Reserpine U200 >4.1 x 1073
Tris(2,3-dibromopropyl)

phosphate U235 <3.8 x 10-5
1-(o-Chloropheny1) thioruea PO26 3.0 x 107
Tetraethylpyrophospate RN 2.8 x 105
1,2-Benzenediol, 4-[hydroxy- )
2-(methylamino)ethyl) P042 2.8 x 10°3
Pentachlorobenzene U183 2.6 x 107>
Ethylenebis(diethiocarbonic

acid) un4 2.5 x 10-5
Promamide U192 2.5 x 10~
Phosphine PO26 2.4 x 1073
Heptachlor POS9 1.6 x 1075
Thiofanox P0O45 1.2 x 10-5
Phthalic anhydride U190 1.2 x 10-3
Disulfoton PO39 1.1 x 1079
Resorcinol U201 1.1 x 103
2,4-D PO35 1.1 x 10-2
Azaserine uo1s 9.5 x 10-6
Streptozotocin u206 7.8 x 106
Hexahcliorohexahydro,exo,exo

dimethanonaphthalene POBO 7.3 x 10°6
Aldicarb PO70 7.3 x 10°6
Pentachlorophenol u242 6.7 x 106
2,4-Dinitrotoluene u10s 6.3 x 106
Maleic anhydride ui47 5.1 x 108
Diethyl-p-nitropheny!l

phosphate PO41 4.7 x 1078
Methylthiouraci) U164 4.0 x 108
1,2-Diphenylhydrazine uioe 3.9 x 1076
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Appendix D. (Continued)

Waste Name Waste Code - Relative Soil Volatility

Slightly Volatile Wastes - (continued)

Methomy1 P66 3.9 x 10°®
4-Nitrophenol U170 3.3 x 1076
Parathion P0O89 2.2 x 10°
2,4,5'-T U232 1.5 x 106

Nonvolatile Wastes - Those with relative soil volatility below 106

Benzidine uo21 7.4 x 10-7
Bis-(2-ethylhexyl)phthalate uoz8 7.0 x 10~7
Hexachlorobenzene uiz? 6.5 x 107
Dimethoate PO44 5.6 x 10~/
Endosulfan P0S0 5.0 x 10~/
Pheny) mercuric acetate P092 4.9 x 10-7
Chlorodane, tech U036 4.9 x 10°7
Silvex U233 4.3 x 10-7
Octachlorocamphene P123 3.9 x 107
4,4' -Methylenebis (2-

chloroaniline) u1s8 3.7 x 1077
Aldrin PO04 3.1 x 107
Chlornaphazine U026 2.7 x 107
3-Methcholanthrene : u1s7 2.3 x 10°7
a-hexachlorocyclohexane U129 1.9 x 10-7
Cyclophosphamide uos8 1.7 x 10-7
Ethyl 4,4'-dichlorobenzilate U038 1.2 x 107
Beryllium dust PO1S 9.0 x 108
Dieldrin PO37 4.0 x 108
a-Naphthylthiourea PO72 3.6 x 1078
3,3-Dimethylbenzidine uo9s 2.0 x 108
2-Acetylaminofiourene ucos 1.4 x 108
3,3'-Dimethoxybenzidine U091 1.2 x 108
Endrin POS1 1.0 x 10-8
DOD U060 8.4 x 1079
Chloroambucil U035 8.0 x 109
poT U061 8.0 x 10-9
3,3'-Dichlorobenzidine uo73 7.0 x 1072
Arsenic (III) oxide P012 5.9 x 1079
Di-n-octylphthalate U107 3.5 x 1079
Melphalan U150 2.3 x 1079
Mitomycin C U010 2.2 x 1072
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Appendix D. {Continued)

Waste Name Waste Code Relative Soil Volatility

Nonvolatile Wastes - (continued)

3,4-Benzacridine U016 5.3 x 10-11
Benzo(a)pyrene uo22 1.2 x 10-1
1,2-Benzanthracene U108 6.6 x 10-12
Ideno[ 1,2,3-CDIpyrene U137 6.0 x 1012
Dibenzo[a,hJanthracene U063 3.1 x 10-12
Strychnine and salts PO18 6.6 x 10-13
warfarin POO1 5.7 x 1013
7,12-Dimethylbenz[alanthracene U094 2.4 x 10-13
Diethylstilbestrol U089 1.3 x 1013
1,2:7,8-Dibenzopyrene U064 5.8 x 10-14
Brucine P08 5.0 x 10-14
Hexachlorophene U132 5.0 x 10-14
Chrysene ues0 6.6 x 10-15
Daunomycin uos9 4.1 x 10-16

92



Appendix €. Diffusion Coefficients in Air and Water For RCRA Wastes
Identified as Highly Volatile from Water

Waste Henry's Law Diffusion Coefficient Diffusion Coefficient Liquid-Phase
Waste Name Code Constant in Airx in Waterix Mass Transfer Coefficient
(atm-m3/mo1) (cm’/sec) (cm?/sec) (cw/hr)
Bis(2-ethylhexyl phthalate) uo28 26.6 0.0378 3.718 x 106 0.138
Cyanogen P03} 9.91 0.1144(2) 1.14 x 1070 18.40
Reserpine U200 4.28 0.0339 3.37 x 106 0.1
Dichlorodif luoromethane uo7s 2.75 0.0944(2) 1.13 x 10-9 0.248
Nickel Carbonyl PO73 0.9 +++ +t+4 0.217
Chloromethanc U045 0.38 0.1085 1.18 x 1072 18.76
Phosphine P096 0.19 0.1570 1.1 x 1079 22.75
Cyclohexane Uos6 0.18 0.0839 9.10 x 10 0.298
2-Nitropropane uim 0.12 0.0884 9.90 x 10-6 0.289
Pentachloroethane U184 0.10 0.0717 8.20 x 1076 0.192
Hexachlorobutadiene U128 9.14 x 102 0.0614 6.78 x 1070 0.169
Trichlorof luoromethane n21 5.8 x 10-2 0.0862 1.02 x 1079 0.233
> Hexachloroethane U131 1.3 x 102 0.0674 7.64 x 107 0.177
2,3,4,6-Tetrachlorophenol u212 4.5 x 102 0.0624 6.88 x 106 0.179
1,3-Pentadicne U186 4.2 x 10-2 0.0912 9.84 x 106 0.33
Tetrachloromcthane y21t 3.0 x 10°2 0.0828(1) 1.00 x 10-3 0.220
Pentachloronitrobenzene U185 2.9 x 10°2 0.0533 6.17 x 10°6 0.159
Hexachloropropene u243 2.5 x 1072 0.0636 7.09 x 10- 0.1713
1,1, 1-1richlorocthane U226 3.42 x 102 0.0794(1) 9.30 x 10-6 0.236
Hexachlorocyclopentadiene U130 1.60 x 10~2 0.0621 6.49 x 10-6 0.165
1, 1-Dichlorocthylene vor78 1.50 x 102 0.1144(2) 1.14 x 10-3 0.217
Cumene U055 1.40 x 102 0.0702 1.55 x 1076 0.249
DO U060 1.76 x 10-2 0.0494 5.19 x 10°6 0.152
Carbon disulfide PO22 1.2 x 1072 0.1045(1) 1.78 x 1072 0.313
Trichloroethylene y228 8.92 x 10-3 0.0875(1) 1.03 x 10-5t+ 0.238
3-Methylcholanthrene uis/ 1.7 x 10-3 0.0501 5.28 x 105 0.167
Toluene 14220 6.64 x 10-3 0.0849(1) 9.10 x 106 0.284
1,2-Dichlorocthylenc uo19 6.6 x 10-3 0.114942) % V.14 x 1079 0.217
Furan ui24 5.7 x 10-3 0.1070 1.24 x 1072 0.331
Bromomet bhane U029 5.3 x 103 0.1141 1.46 x 1079 0.280
Benzene uo19 5.5 x 103 0.0932(1) 1.03 x 1079 0.309
Melhyl iodide U138 5.0 x 103 0.1025 1.32 x 10-3 0.229
Toxaphene u224 4.89 x 10-3 Ahk *xk 0.170



Appendix E. (Continued)

Waste Henry's Law Diffusion Coefficient Diffusion Coefficient Liquid-Phase
Waste Name Code Constant in Air¥ in Waterxx Mass Transfer Coefficient
(atm-m3/mol) (cm?/sec) (am?/sec) (cwhr)
1, 1-Dichloroethane uo76 5.45 x 10-3 0.0919(1) 1.25 x 1079 0.274
1,3-Dichloropropdne uosa 4.2 x 10-3 0.0817 9.22 x 106 0.257
Methanethiol ui1s3 4.0 x 10-3 0.1242 1.43 x 10-3 18.26
Chlorobenzene 037 3.93 x 10-3 0.0747(1) 9.31 x 1076 0.257
Chloroform U044 3.39 x 10-3 0.0888(1) 1.19 x 103 0.250
Methylene chloride U080 3.19 x 10-3 0.1037(1) 1.29 x 1073 0.296
1,1,1,2-Tetrachloroethane U208 2.16 x 1073 0.0739 8.4 x 106 0.210

*Estimated via the Fuller, Schettler, and Giddings Method in Lyman et al. (1982).

*rEstimated via the Hayduk and Laudie Method in Lyman et al. (1982).
**kCannot calculate because chemical consists of a mixture of molecules.
& (1) experimental value obtained from Lugg (1968).

(2) Experimental value obtained from Barr and Watts (1972).

+ Assumed to be the same value as the experimental value of it's isomer, 1,1-dichloroethylene.
tt Estimated by Wilke and Chang Method (Lyman 1981).

t+ttcannot calculate diffusion coefficient because a value for the structural contribution of nickel is needed to compute molar volume.

for the structural contribution of nickel was not found in the information reviewed.

A value

94
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Appendix F. Diffusion Coefficients in Air and Water For RCRA Wastes
Identified as Highly Volatile from Soil

Waste Relative Soil Volatility Diffusion Coefficient Diffusion Coefficient
Waste Name Code Dry Wet in Airk in Water¥x
(cm2/sec) (cmé/sec)
Formaldehyde U122 1906 809 0.1728 2.06 x 10°3
Cyanogen PO31 1473 552 0.1185 1.33 x 103
Bromomethane U029 1700 544 0.1139 1.46 x 107>
Dichlorodi f luoromethane uo7s 1450 439 0.0944(2) 1.13 x 103
Chloroethene U0a3 958 336 0.1225(2) 1.29 x 103
Methanethiol 0153 518 219 0.1242 1.43 x 1072
Ethylene oxide uiis 505 195 0.1329 1.54 x 102
Dimethylamine U092 - 193 0.0567 1.07 x 103
Hydrofluoric acid 034 378 179 0.2553 3.44 x 10-3
Cyanogen chloride £033 428 152 0.1213 1.47 x 10°5
Phosgene P095 458 144 0.1010 1.23 x 109
Hydrocyanic acid P063 321 140 0.16717 1.87 x 1073
Acetaldehyde U001 360 139 0.1415 1.71 x 1073
Methylethylketone peroxide U160 302 100 0.0853 9.50 x 108
Furan U124 222 1] 0.1070 1.24 x 102
Trichlorofluoromethane ui121 223 66 0.0862 1.02 x 107
1, 1-Dichloroethylene uo78 202 64 0.1144(2) 1.14 x 1073
Ethyl ether T13}] 184 63 0.0892 9.70 x 1078
1,3-Pentadiene U186 145 50 0.0912 9.84 x 105
Methylene chloride U080 141 46 0.1037(1) 1.29 x 10-5
Carbon disulfide P022 121 a 0.1045(1) 1.28 x 1070
Chloroacetaldehyde Po23 108 36 0.1032 1.21 x 10-5
Acetyl chloride U006 108 36 0.1050 1.24 x 10-5
1-Propanamine U194 101 36 0.0996 1.08 x 10-3
Acrolein P003 9 34 0.1131 1.29 x 10-5
Methyl iodide U138 116 34 0.1025 1.32 x 1073

95

(1) Experimental value obtained from Lugg (1968).

(2) Experimcntal value obtained from Barr and Watts (1972).

*Estimated via the Fuller, Schettler, and Giddings Method in Lyman et al. (1982).
**Estimated via the Hayduk and Laudie Method in Lyman et al. (1982).
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