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10 - INTRODUCTION

This background document provides technical sﬁpport for revisions to the
best demonstrated available technology (BDAT) treatment standards for the original 26
listed solvent constituents of F001-F00S. This document presents:

(1) EPA’s rationale and technical support for revising the F001-F005
treatment standards promulgated on November 7, 1986 and August
17, 1988;

(2) EPA’s approach to and technical support for the treatment
standards for nonwastewater and wastewater forms of F001-F005*;
and .

(3) The revised FO01-F00S treatment standards.

The revised tréatment standards for nonwastewater and wastewater forms
of FO01-FOO0S spent solvents are presented in Table 1-1. These treatment standards
supersede those presented in the original F001-F00S Background Document, November
1986, and the Amendment to the F001-F005 Background Document, May 1988. The
revised treatment standards for nonwastewater and wastewater forms of F001-F005 are
based on the results of EPA-conducted incineration tests and on treatment performance
data available to EPA from wastewater treatment units. These treatment standards are
applicable to the wastes as listed, or to any wastes generated by themanagement or
treatment of the listed wastes. |

'Wastewaters are defined as wastes containing less than 1% (weight basis) total suspended. solids® (TSS)
and less than 1% (weight basis) total organic carbon (TOC). Wastes not meeting this definition are
classified as nonwastewaters and must comply with the nonwastewater treatment standard.

WMWWWN)WBPA'sMMWWdWM and
*filterable solids." Specifically, total suspended solids is measured by Method 209C (total suspended solids
 dried at 103-105°C) in Standard Method for the Examination of Water and Wastewater, Sixteenth Edition.

NRI/NW-0S4
0003-02.00f . 1-1



Table 1-1

"Revised F001-F005 Treatment Standards

Wastewatex . Homsrastowater
Conatitusnts of ¥oor-poas. . - | Trestmsat Stendard § - Stindaxd
Spent Solvent Wastes Technology* g/l - | (wg/kg)
Acetone | > 0.28 160
Benzene® BT, 88, CA, or LL 0.140 6.0
n-Butyl Alcohol BT . 5.8 2.8
Cerbon Disulfide BT 0.014 L]
Carbon Tetrachloride - BT 0.057 5.6
Chloxcbenzene BT 0.057 5.7
Cresol (a~ and p-iscmers) . AS 0.77 - 3.2
O-Cresol v 4 0.11 5.8
Cyclohexanone BT 0.38 *
1,2-Dichlozcbanzene BT 0.088 5.2
Ethyl Acetate AS 0.34 33
Ethyl Benzens BT 0.057 8.0
Ethyl Ether RO 0.12 160
2~Ethoxyethanol* ' IN or 37 MOT MOT
Iscbutyl Alcohol BT 5.8 170
Methanol . > 4 S.6 .
Methylene Chloride 88 0.089 33
. 7 ss 0.448 33
Methyl Ethyl Ketome BT 0.28 38
Methyl Iscbutyl Ketone BT 0.14 33
Nitrcbenzens SS+AC 0.068 14
2-Nitropropane® IN, ChOXICA, or MOT MOT
WETOx+CA :
Pyridine ANFF 0.01s8 : 18
Tetrachlorosthylens ] S8 0.058 5.8
Toluene - S8 0.08 28
1,1,1-Trichloroethane . 0.054 5.6
1,1,2-Trichloroethane’ | BT, 88, CA, or LL 0.054 5.8
Trichlorosthylene ss 0.054 5.6
Trichloromonoflucromethane - LL+SS+AC 0.02 33
1,1,2-Trichloro-1,2,2~ AS+FiL 0.057 - 28
trifluorcethane
Xylene WOx 0.32 28

“astewater treatasnt technologiss on which the treatment standards were based aie indicsted in this column.
“All of ths nonwastewater treatment standards were based on incineratiom.

These treataent standards were promulgated in the Third Third Final Rule and sre not being revised.

The trestment standard for wastelaters from the pharmaceutical industry.

The trestment of these constitusnts is controlled by the regulation of other organic compounds in the
waste, unless the vomstituent is the only hasardous comstituent in the waste. In such cases, treatment
standards for carbom disulfide, cyclohexanone, and methanol will be 4.81, 0.75, and 0.75 mg/L, respectively,
as measured by analysis of TCLP extracts, and promulgated in the Second Third Pinal Rule.

MOT - Method of treatmemt.

Key to Trestpent Techpologies:

AC - Activated carbon. . FiL - Piltratiom.

ANFF - Anserobic fixed film biological treatment. IN - Incineratiom. .

AS - Activated sludge biological treatasmt. LL - Liquid-liquid extraction.
BT - Biological treataent. RO - Reverse osmosis.

€A - Carbon adsorptiom. S8 - Steam stripping.

ChOx - Chemical oxidation. WOx -~ Wet air oxidation.

+ is the first-process unit followed im process train by the second.

NRI/NW-0S4
0603-0.).0ej 1-2



This section briefly presents the background of regulation of F001-F005
solvent wastes, an overview of the revisions to the F001-F00S treatment standards, and a
guide to the remaining sections in this document.

11 Resulstory Backpround

On May 19, 1980, under the authority of the Resource Conservation and
Recovery Act (RCRA), the Environmental Protection Agency listed 26 commonly used
organic solvents as hazardous wastes when spent or discarded. The solvents were listed
as EPA hazardous wastes F001, F002, F003, F004, and F00S. These listed wastes
included certain spent halogenated and non-halogenated solvents and still bottoms from
the recovery of these solvents. o

The Hazardous and Solid Waste Amendments (HSWA) to the Resource
Conservation and Recovery Act were enacted on November 8, 1984. These amendments
restricted all currently listed hazardous wastes from land disposal and required EPA to
evaluate and determine maximum concentration levels or reduired methods of treatment
which substantially diminish the toxicity of the wastes or substantially reduce the
likelihood of migration of the hazardous constituent from the waste. The Land Disposal
Restrictions program was established by EPA to facilitate the development of these
treatment standards. The treatment standards were developed based on a best
demonstrated available technblogy (BDAT) methodology as described in Section 2.0.

HSWA required EPA to prepare a schedule by November 8, 1986 for
restricting the land disposal of all hazardous wastes listed or identified in 40 CFR Part
261 as of November 8, 1984. Solvent- and dioxin-containing wastes and California List

NRI/NW-054
0603-02.00) 1-3



wastes were covered under a separate schedule set by Congress. The five groups of
regulated wastes and their respective dates for promulgation of treatment standards are:

Solvent and dioxin wastes November 7, 1986;

®

. "California List" wastes July 8, 1987,

° “First Third" wastes August 17, 1988;

. "Second Third" wastes June 23, 1989; and
. "Third Third" wastes June 1, 1990.

After the specified promulgation date (referred to as the "hammer date”
for that group), restricted wastes which did not meet the treatment standards were
prohibited from land disposal. In addition, HSWA mandated that a particular waste
automatically would be prohibited from land disposal if EPA failed to set treatment
standards for that waste by these hammer dates (51 FR 40573).

The Agency received numerous comments regarding the interpretation of
the spent solvents listings. As a result of the comments in the December 31, 1985
Federal Register (50 FR 53315), EPA clarified that the spent solvents listings cover only
those solvents that are used for their "solvent” properties, i.e., to solubilize (dissolve) or
mobilize other constituents. A solvent is considered "spent” when it has been used and is
no longer fit for use without being regenerated, reclaimed, or otherwise reprocessed.
Where solvents are used as reactants or ingredients in the formulation of commercial
chemical products, manufacturing proces$ wastes are not covered by the spent solvents

listing,

' As originally written, the spent solvents listing included only the pure form
or the commercial grade of the solvents, and overlooked solvent mixtures. To eliminate
this regulatory loophole, the Agency amended the listings by adding the "10 percent rule”
(proposed on April 30, 1985 (50 FR 18378)). This rule expands the category of spent
solvents considered to be hazardous wastes by including solvent mixtures which
contained at least 10 percent (by volume) of total listed solvents before use. The Agency

NRI/NW-054



believed that establishing a threshold level well below the minimum solvent
conéeﬁtration (10 percent) typically used in solvent formulations, would bring the
majorit); of commercial solvent mixtures into the hazardous waste management system
while excluding dilute mixtures. The Agency also has data indicating that mixtures with
solvent concentrations above 10 percent have been 'demonstrated to cause substantial
harm to human health. The proposed "10 percent rule” became a Final Rule on
December 31, 1985 (50 FR 53315). |

The final definition of spent solvents did not include four solvents that
were added to the FO01-F0O0S listing on February 25, 1986: benzene, 2-ethoxyethanol, 2-
nitropropane, and 1,1,2-trichloroethane (51 FR 40607). The current definitions of F001-
FO0S are given in 40 CFR 261.31 as follows:

o F001 - The following spent halogenated solvents used in degreasing:
tetrachloroethylene, trichlcroethylene, methylene chloride, 1,1,1-tri-
chloroethane, carbon tetrachloride, and chlorinated fluorocarbons;
all spent solvent mixtures/blends used in degreasing containing,
before use, a total of 10 percent or more (by volume) of one or
more of the above halogenated solvents or those solvents listed in
F002, FO04, and FO00S; and still bottoms from the recovery of these
spent solvents and spent solvent mixtures.

° FO002 - The following spent halogenated solvents: tetrachloro-
ethylene, methylene chloride, trichloroethylene, 1,1,1-trichlo-
roethane, chlorobenzene, 1,1,2-trichloro-1,2,2-trifluoroethane, ortho-
dichlorobenzene, and trichlorofluoromethane, and 1,1,2-
trichloroethane; all spent solvent mixtures/blends containing, before
use, a total of 10 percent or more (by volume) of one or more of
the above halogenated solvents or those listed in F001, F004, or
FO00S; and still bottoms from the recovery of these spent solvents
and spent solvent mixtures. : _

o FO003 - The following spent non-halogenated solvents: xylene,
acetone, ethyl acetate, ethyl benzene, ethyl ether, methyl isobutyl
ketone, n-butyl alcohol, cyclohexanone, and methanol; all spent
solvent mixtures/blends containing, before use, only the above non-
halogenated solvents, and, a total of 10 percent or more (by velume)
of one or more of those solvents listed in F001, FO02, FO04, and

NRI/NW-054
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FO00S; and still bottoms from the recovery of these spent solvents
and spent solvent mixtures.

L E004 - The following spent non-halogenated solvents: cresols and
cresylic acid, and nitrobenzene; all spent solvent mixtures/blends
containing, before use, a total of 10 percent or more (by volume) of
one or more of the above non-halogenated solvents or those
solvents listed in F001, FO02, and F00S; and still bottoms from the
recovery of these spent solvents and spent solvent mixtures.

. FQ0S - The following spent non-halogenated solvents: toluene,
methyl ethyl ketone, carbon disulfide, isobutanol, pyridine, benzene,
2-ethoxyethanol, and 2-nitropropane; all spent solvent .
mixtures/blends containing, before use, a total of 10 percent or
more (by volume) of one or more of the above non-halogenated
solvents or those solvents listed in F001, F002, or FO04; and still -
bottoms from the recovery of these spent solvents and spent solvent
mixtures.

On Nbvember 7, 1986, the Agency promulgated treatment standards for
the 26 original FO01-F00S solvent constituents. Lab packs containing these solvents were
also subject to these treatment standards. The November 7, 1986 rule did not include
treatment standards for commercial chemical products, manufacturing chemical interme-
diates, and off-specification commercial chemical products (U and P wastes) that
corresponded to the FO01-F00S spent solvent wastes. This final rule also did not include
treatment standards for the four solvents that were added to the F001-FO00S listing on
February 25, 1986: benzene, 2'-ethoxyethanol, 2-nitropropane, and 1,1,2-trichloroethane
(51 FR 40607); treatment standards for these constituents were promulgated in the Third
Third Final Rule (1).

Compliance with these BDAT treatment standards is a prerequisite under
40 CFR Part 268 for placemeat of F001-F00S spent solvents in land disposal units. The
Agency’s legal authority and promulgated methodology for establishing treatment
standards, and the petition process necessary for requesting a variance from the
treatment standards are summarized in EPA’s Methodology for Developing BDAT
Treatment Standards (2).

NRI/NW-054
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The first amendment to the F001-F00S Background Document revised the
treatment standard for methylene chioride in wastewaters from pharmaceutical facilities.
The revised treatment standard for methylene chloride, based on steam stnppmg data for
wastewaters sumlar to F001-F00S wastewaters from the pha.rmaceuticai industry, was
0.44 mg/1 (51 FR 31152). The First Third final rule, August 17, 1988, promulgated this
treatment standard for wastewater forms of methylene chloride from the pharmaceutical
industry (3).

This background document supports the second amendment to the Final
Best Demonstrated Available Technology (BDAT) Background Document for F001-F005
(November 1986). Although this is an amendment to the original solvents background
document, it has not been prepared in amendment form because of the magnitude of

change involved. For completeness, this document discusses the determination of

BDAT, the treatment performance database, the regulated eonsﬁmgnts, and the
calculation of the revised BDAT treatment standards. This document does not include
discussions regarding the four solvents added to the F001-F00S listing on February 25,
1986: benzene, 2-ethoxyethanol, 2-nitropropane, and 1,1,2-trichloroethane, because the
treatment standards for these constituents were promulgated in the Third Third Final |
Rule in accordance with the current BDAT methodology, and are not being revised at
this time. :

The treatment standards for the FO01-F00S spent solvent wastes, which
became effective on November 8, 1986, are being revised to reflect changes in the
methodology used to develop the BDAT treatment standards since these treatment
standards were originally developed. The revised treatment standards are based on total
composition analysis for nonwastewater and wastewater constituents of these wastes with
three exceptions.

NRI/NW-034



For reasons discussed in Section 4.0 of this background document, non-
. Wwastewater wastes containing carbon disulfide, cyclohexanone, and methanol were not
selected for revision of treatment standards. |

The revisions to the F001-F005 treatment standards also do not include the
four solvents that were added to the solvents listing on February 25, 1986 (benzene,
2-ethoxyethanol, 2-nitropropane, and 1,1,2-trichloroethane) because treatment standards
for these constituents were promulgated in the Third Third Final Rule and were
developed following the current methodology

There are four differences between the methodology used to develop the
FO001-F00S treatment standards in 1986 and the current BDAT methodology. These
differences include the measure of performance used;. the transfer of treatment
perfofmance data; the determination of variability factors; and the use of quantitatioﬁ
limits. '

First, during the proposal and promulgation of the original F001-F005
spent solvent treatment standards, performance measurements based on constituent
concentrations in the toxicity characteristic leaching procedure (TCLP) extract of
incinerator ash were used to determine treatment standards for nonwastewater forms of
F001-F00S. Under current BDAT methodology, total constituent concentrations in the
incinerator ash are used to measure performance.

Second, during the development of the original FO01-FO0S spent solvent
treatment standards, only data for regulated constituents were considered for transfer to
constituents for which no treatment performance data were available. Using current

'BDAT methodology, treatment performance data for any constituent (including
constituents not regulated) may be considered for transfer provided that the data
represent substantial treatment and are not indicative of upset operating conditions in
the treatment system.

054 ]
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Third, during the development of the original F001-F005 spent solvent
standards, an average variability factor (used to account for variability in treatment
system performance, treatment residual collection, and analysis of the treated waste
samples) was calculated for each treatment technology; this average was used in
treatment standard calculations when a variability Factor could not be calculated.
Additionaily, in the 1986 treatment standards, some data were used in the average
variability factor calculation that were not used in the treatment standard calculations. It
is not clear why these data were included in the variability factor calculation since they
were excluded from the treatment standard calculation. Since promulgation of the F001-
FOO0S rule, the factor 2.8 has been determined to represent the variability inherent in '
treatment system operation and sample collection. This value is currently used when a
variability factor cannot be determined. See Section 5.2.2 for more detail.

Finally, during the development of the 1986 treatment standards, each
standard was compared with the quantitatidn limit for that corresponding constituent. In
cases where the treatment standard represented a lower concentration than the
quantitation limit, the treatment standard was set at the quantitation limit. This
comparison with the constituent quantification limit did not continue in later
rulemakings. The preamble to the Third Third Final Rule (56 FR 22520) states that
. quantitation limits are intended as guidance for analytical laboratories and do not
represent the lowest concentrations that can be detected. Treatment standards are now
calculated based on the detection limits achieved for a constituent in a particular matrix.
The detection limits achieved by analytical laboratories used in conjunction with EPA-
sponsored treatment tests are considered to be representative of any laboratory’s
capability. Development of treatment standards that are at or above analytical detection
limits is further supported by the use of accuracy correction factors, which account for
analytical inteferences associated with the chemical matrices of the samples.
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1.3 Document Summary

Section 2.0 addresses the determination of the Best Demonstrated
Available Technology (BDAT), including: the definitions of applicable, demonstrated
and available; .descﬁptions of applicable treatment technologies for non-wéstewater and
wastewater containing F001-F005 spent solvents; and the procedure for identifying the
best demonstrated available technology. Section 3.0 discusses the nonwastewater and
wastewater treatment performance data used in determining the revised BDAT
treatment standards for F001-FOOS spent solvents. Section 4.0 presents the constituents
selected for revised regulation. Section 5.0 discusses calculation of the revised BDAT
treatment standards. Section 6.0 contains acknowledgements. Section 7.0 lists
references. | | | ‘
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20 DETERMINATION OF THE BEST DEMONSTRATED AVAILABLE
TECHNOLOGY (BDAT)

This section presents the Agency’s determination of applicable and
demonstrated technologies, as well as the procedure for identifying the best
demonstrated available technology (BDAT) for the treatment of each F001-F00S spent
solvent waste. In determining BDAT, the Agency first determines which technologies
are applicable for treatment of the waste(s) of interest. The Agency then determines
which of the applicable technologies are demonstrated for treatment of the wastes of
interest. The next step is to determine which of the demonstrated technologies perform
the best. Integral to this determination is the evaluation of all available treatment
performance data for the waste(s) of interest. The treatment performance data that
were evaluated to determine BDAT for the revision of treatment standards for FO01-
FO005 solvent wastes are presented in Section 3.0. Finally, the Agency determines
whether the best demonstrated technology is available for treatment of the waste(s) of .
interest.

2.1

To be considered applicable, the theory of treatment for the technology
must be usable to treat the waste. Detailed descriptions of technologies that are |
applicable to treat listed hazardous wastes are provided in EPA’s Treatment Technology

Background Document (4).

Because nonwastewater and wastewater forms of solvent wastes may
contain organic constituents at treatable concentrations, applicable technologies-include
those that destroy or reduce the total amount of 'various organic compounds in the waste.
Therefore, the Agency has identified the following treatment technologm as potentially -
applicable for treatment of these wastes:
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e Biological treatment (including aerobic fixed film, aerobic lagoons,
activated sludge, filtration, anaerobic fixed film, rotating biological
contactors, sequential batch reactor, and trickling filter
technologies);

. Carbon adsorption (including activated carbon and granular
activated carbon technologies);

P Chemicﬂ oxidation;

° Chemically assisted clarification (including chemical precipitation
technology); _

. Incineration (including fluidized-bed, rotary kiln, and liquid injection
incineration); '

. PACT® treatment (including powdered activated carbon addition to
activated sludge and biological granular activated carbon
technologies);

° Reverse osmosis;
° Solvent extraction (including liquid-liquid extraction technology);

» Stripping treatment (including steam stripping and air stripping
technologies); and

o Wet air oxidation (including supercritical oxidation technology).

Total recycle or reuse may also be applicable for certain wastes. These treatment
technologies were identified based on current waste treatment practices and on

engineering judgment.

The concentrations and type(s) of waste constituents present in the waste
generally determine which technology is most applicable. For example, wet air oxidation,
PACT®* treatment, biological treatment, and solvent extraction are applicable for '
treatment of wastewaters containing up to 1% total organic carbon. Carbon adsorption
is applicable for treatment of wastewaters containing less than 0.1% total organic carbon
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and is often used as a polishing step following primary treatment by biological treatment,
solvent extraction, or wet air oxidation. '

A brief discussion of each of the tcéhhologies identified as applicable for
the treatment of F001-F005 constituents is given below.

Biological Treatment

Biological treatment is a destruction technology in which hazardous organic
constituents in wastewaters are biodegraded. This technology generates two treatment
residuals: a treated effluent and a waste biosludge. Waste biosludge may be land
disposed without further treatment if it meets the applicable BDAT nonwastewater
treatment standards for regulated constituents.

Carbon Adsorption

Carbon adscrption is g separation technology in which hazardous organic
constituents in wastewaters are selectively adsorbed onto activated carbon. This
technology generates two treatment residuals: a treated effluent and spent activated
carbon. The spent activated carbon can be reactivated, recycled, or incinerated.

Chemical Oxidation

Chemical oxidation is a destruction technology in which inorganic cyanide,
some dissolved organic compounds, and sulfides are chemically oxidized to yield carbon
dioxide, water, salts, simple organic acids, and sulfates. This technoloy generates one
treatment residual: treated effluent.
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Chemically-Assisted Clarification

Chemically-assisted clarification, including chemical precipitation, is a
separation technology in which the addition of chemicals during treatment results in the
formation of precipitates from the organic or inorganic constituents in the wastewater.
The solids formed are then separated from the wastewater by settling, clarification,
and/or polishing filtration. This technology generates two treatment residuals: treated
wastewater effluent and separated solid precipitate. The solid precipitate may be land
diSposed without further treatment if it meets the applicable BDAT nonwastewater
treatment standards for regulated constituents.

Incineration

Incineratiun is a destruction technolugy in which &eat is transferred to the
waste to destabilize chemical bonds and destroy hazardous organic constituents. In a
fluidized-bed incinerator, waste is injected into the fluidized-bed material (generally sand
and/or incinerator ash), where it is heated to its ignition temperature. Heat energy from
the combustion reactions is then transferred back to the fluidized bed. Ash is removed

periodically during operation and during bed char.ge-outs.

In a rotary kiln incinerator, wastes are fed into the elevated end of the

* kiln. The rotation of the kiln mixes the waste with hot gases to heat the waste to its
ignition temperature. Combustion gases from the kiln enter an afterburner for complete
destruction of organic waste constituents. Other wastes may also be injected into the
afterburner. Ash is removed from the lower end of the kila.

In a liquid injection incinerator, liquid wastes are atomized and injeéted
into the incinerator. In general, only wastes with low or negligible ash contents are
amenable to liquid injection incineration. Therefore, this technology generally does not
generate an ash residual.

NRI/NW-054
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Combustion gases from incinerators are fed to scrubber systems for cooling
and removal of entrained particulates and acid gases, if present. In general, with the
exception of liquid injection incineration, two residuals are genérated by incineration
prqcesées: ash and scrubber water.

PACT* Treatment

PACT" treatment is a combination of carbon adsorption and biological
treatment. It is a destruction technology in which hazardous organic constituents are
biodegraded and selectively adsorbed onto powdered-activated carbon. This technology
generates two treatment residuals: a treated effluent and spent carbon/biosludge. The
spent carbon may be regenerated and recycled to the process or incinerated.

Reverse Osmosis

Reverse osmosis is a separation technology in which dissolved organics
(usually salts) are removed from a wastewater by filtering the wastewater thrpugh a
semipermeable membrane at a pressure greater than the osmotic pressure caused by the
dissolved organic constituents. This tecl_molggy generates two treatment residuals: the
treated effluent and the concentrated organic materials that do not pass through the
membrane.

Solvent Extraction

Solvent extraction is a separation technology in which hazardous organic
constituents are removed from the waste due to greater solubility in the solvent phase
than in the waste phase. This technology generates two residuals: a treated waste

‘residual and an extract. The extract may be recycled or.incinerated.

NRI/NW-054
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Stripping Treatment
| _ Stripping treatment is a separation technology in which volatile organic
constituents in a liquid waste are physically transferred to a flowing gas or vapor. In
steam stripping, steam contacts the waste, strips the volatile organics, and carries them to
a condenser where the mixture of organic vapors and steam is condensed and collected
in an accumulator tank. In air stripping, air contacts the waste and strips the volatile

organic constituents. This technology generates one treatment residual, the treated
effluent. Emissions from stripping treatment may require further treatment.

Wet Air Oxidation

Wet air oxidation is a destruction technology in which hazardous organic
constituents in wastes are oxidized under pressure at clevated temperatures in the
presence of dissolved oxygen. This technology is applicable for wastes comprised
primarily of water and up to 10% organic carbon. Wet air oxidation generates one
treatment residual: treated effluent. The treated effluent may require further treatment
for hazardous organic constituents by carbon adsorption or PACT® treatment. Emissions
from wet air oxidation may also require further treatment.

22

To be considered "demonstrated,” a technology must be employed in full-
scale operation for treatment of the waste in question or a similar waste. Pilot- or
bench-scale operations are not considered in identifying demonstrated technologies.

2.?.1 Nonwastewaters

The Agency has identified incineration as a demonstrated technology for
treatment of organic constituents in nonwastewater forms of F001-F005. For the Land

.& .
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Disposal Restrictions program, the Agency conducted full-scale incineration tests using
rotary kiln incinerators. At least one incineration test was performed on waste
-onstituents representing each of the basic functional groups believed to be present in
organic constituents of F001-F00S. . The Agency believes that incineration is
demonstrated for treatment of all waste constituents tested. Furthermore, the tested
constituents represent all of the basic functional groups found in F001-F00S. Therefore,
the Agency believes that incineration can be considered demonstrated for all of the
organic waste constituents found in F001-F005 wastes.

222 = Wastewaters

The Agency has identified all of the technologies listed in Section 2.1 as
demonstrated technologies for treatment of organic constituents in wastewater forms of
F001-F00S. These technologies have been demonstrated in full-scale operation for

_ treatment of wastewaters containing these constituents or similar constituents.
Performance data presented in Section 3.0 include data from bench-, pilot-, and full-scale
treatment by these technologies. |

23 Determination of BDAT

. As described in EPA’s Methodology Document (2), after all applicable and
demonstrated treatment technologies are identified for the wastes of interest, treatment
performance data are examined to identify the technologies that perform "best" The
treatment performance data are evaluated to determine:

. Whether the data represent operation of a well-designed and well-
operated treatment system;

o Whether sufficient analytical quality assuianee/quality control
" measures were employed to ensure the accuracy of the data; and
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° Whether the appropriate measure of performance was used to assess
the particular treatment technology.

The Agency then determines whether the best demonstrated technology is "available.”
An available treatment technologj is one that (1) is not a proprietary or patented
process that cannot be purchased or licensed from the proprietor (i.e., it must be
commercially available), and (2) substantially diminishes the toxicity of the waste or
substantially reduces the likelihood of migration of hazardous constituents from the
waste.

The Agency determined the "best” demonstrated technology for each
constituent in F001-FO0S by a thorough review of all of the treatment performance data
available for each constituent. The treatment performance data that were evaluated are
presented in Section 3.0.

23.1 Nonwastewaters

As previously stated, the Agency has identified incineration as a
demonstrated technology for treatment of the organic constituents in nonwastewater
forms of F001-F005. After reviewing the treatment performance data available to EPA,
the Agency also believes incineration is the "best” technology for treatment of
nonwastewater forms of these wastes. Finally, because cbmmercially available treatment
performance data (presented in Section 3.0) revealed substantial treatment from the use -
of incineration, it is considered available. Therefore, incineration is being identified as
BDAT for_nonwastewater forms of F001-F00S.

232 Wastewaters

The performance data for demonstrated treatment technologies of F001-
F00S5 came form a variety of sources, as identified in Section 3.2. To determine the best

NRI/NW054 .
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demonstrated techn;logy for specific constituents in wastewater forms of F001-F00S, a
hierarchy was established to evaluate the treatment performance data presented in
Section 3.0. The Agency believes that data from the Industrial Technology Division
(ITD), now the Engineering Analysis Division (EAD), and BDAT programs are superior
to data from other sources. The EAD database, described in Section 3.23,isa
comprehensive source of wastewater treatment performance data and usually represents
longer term sampling with a greater number of sample sets than the other wastewater
treatment databases, and data generated as part of the BDAT program follow EPA
protocols for sampling and analysis procedures. |

The following is an outline of the hierarchy for evaluation of treatment
performance data which was used to determine the best demonstrated technology for
wastewater constituents included in this document. All data used in determining BDAT
for a constituent came from the highest performance data source available for that
particular constituent.

(1) EAD treatment performance data were used to ﬁronmlgme an EAD
: effluent-based limitation standard. The data representing EAD
Option I were used in all cases (32).

(2)  Agency-sponsored BDAT wastewater treatment test data.

(3) Industry-submitted multi-source leachate treatment performance '
data, where the data showed substantial treatment.

(4)  Other available treatment performance data. Evaluation of these -
data was based on:

(a) The treatment technology for which data were available;
© (b) Whether the data represented full-, pilot-, or bench-scale

treatment;

(c)  The concentration of the constituent of interest in the
influent to treatment;

(d) The average concentration of the constituent of interest in
the effluent from treatment; and

(¢) The removal efficiency of the treatment technology.

NRI/NWO034 .
0603-02.5¢) 29



The demonstrated technologies identified in Section 2.2 and determined to
be best for each constituent as identified in Section 3.0 are all commercially available,
and treatment performance data included in Section 3.0 show substantial treatment of
the constituent by the technologies. Therefore, the best demonstrated technology for
each constituent is considered to be "available,” and is BDAT for that constituent.

2-11
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3.0 TREATMENT PERFORMANCE DATABASE

The revised treatment standards for nonwastewater and wastewater forms
of F001-FO0S are based on treatment performance data available to EPA from EPA-
conducted incineration tests and from wastewater treatment units. The sources of
treatment performance data and the basis for transfer of treatment performance data are
discussed below. -

The nonwastewater and wastewater treatment performance data available
to EPA represent:

(1) Data from the organic chemical industries;
(2) Constituent concentrations in the influent that vary greatly; and

(3) . Data from well-designed and well-operated wastewater treatment
units and incineration tests.

~ Nonwastewater treatment performance data, based on total composition
constituent concentrations in ash, were available from 14 incineration tests conducted by
EPA to develop treatment standards for the First, Second, and Third Third Land
Disposal Restrictions rulemakings and from 10 incineration tests (Acurex tests)
conducted by EPA to characterize stack gas emissions from hazardous waste incinerators
(5, 6). Scrubber water data were also collected from the Acurex incineration tests.
However, quality assurance data were not collected for the Acurex test; therefore, the
data were not used to develop the revised treatment standards for nonwastewater forms
of F001-F00S. The treatment performance data used to determine BDAT treatment
standards for nonwastewater forms of F001-FO05 were based solely on the 14 EPA-
conducted incineration tests listed in Table 3-1 (6).
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Table 3-1

Wastes Tested by Incineration as Part
of the Land Disposal Restrictions Program

On-Site
. Engineering Background
Test Technology Report Document
Number Waste Code(s) Tested —Used Reference(s) Reference
1 K001-Pentachlorophenol Rotary Kiln 21
2 K001-Creosote Rotary Kiln 21
3 K011, K013, K014 Rotary Kiln NA
4 K019 Rotary Kiln 10 2
S Ko Rotary Kiln 11 3
¢ K037 RotaryKiln 2 2%
7 K048, K051 * Fluidized-Bed 13,14 25
8 K087 Rotary Kiln 15 26
9 K101 Rotary Kiln : 16 27
10 K102 Rotary Kiln 17 28
1 FO24 " Rotary Kiln 18 29
2 KO15 " Liquid Injection 19 30
13 D014, D016, P0S9, U127, U192* Rotary Kiln 2 NA
14 U141, U028", PO20", Rotary Kiln 20 NA
U122, U226", U239, : .
uoser, U220, U166,
U161*, U188*
NA - Not applicable.
*Commercial chemical products were used in these incineration tests as
surrogates for these wastes.
"Data from Tests 3, S, and 6 were not used in the FO01-FOOS treatment standard
Iculati .
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Waste.water treatment performance data were available to the Agency from
several sources, including literature studies, industry studies, and EPA-sponsored
treatment tests. The Agency collected wastewater treatment performance data and
developed a wastewater treatment database during the Third Third rule. This database
was used to determine the F039 multi-source leachate wastewater treatment standards.
Performance data from the treatment of wastewater forms of F001-F005 are included in
the wastewater treatment performance database and the Agency used this database to
calculate the revised treatment standards for these wastes. Accordingly, the wastewater
treatment standards for F001-FOO05 are being revised based on the same data used to
determine the F039 treatment standards; therefore, the treatment standards for
wastewater forms of F001-F00S are the same as the treatment standards for wastewater
forms of F039.

Section 3.1 discusses the nonwastewater treatment performance data.
Section 3.2 gives a brief description of each data source examined for applicable
wastewater treatment performance data. Section 3.3 presents the wastewater treatment
performance data considered in determining BDAT and the treatment standard for each
constituent. ' '

31

Incineration was determined to be BDAT for nonwastewater forms of
FO01-F00S. Treatment performance data for FO01-F00S subject to treatment standard
revision were obtained from the 14 EPA-conducted incineration tests, and were used to
determine BDAT and to develop treatment standards (Section 5.0) for F001-F005
solvent wastes.

Treatment performance data, to the extent that they were available to
EPA, included the concentrations for a given constituent in the untreated and treated
‘wastes, values of operating parameters measured at the time the waste was treated, and

NRI/NW-054
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values of relevant d.esign parameters for the treatment technology. Only performance
data for the waste constituents of interest are presented in this section. Values of design
and operating parameters for each incineration treatment test can be found in the corre-
sponding On-Site Engineering Report for each test (References 7 through 20).

After reviewing the treatment performance data from the 14 incineration
tests, the Agency determined that the data from Tests 3, 5, and 6 were not suitable for
use in developing treatment standards for the F001-FO05 nonwastewaters. Data t‘rom.
Test 3 were not appropriate because the detection limits were significantly higher than
the average detection limits for the other incineration tests. In addition, the wastes
treated in Test 3 did not contain significant concentrations of the constituents of concern.
Data from Tests 5 and 6 were not considered because the wastes treated were K024 (a
phthalic anhydride waste) and K037 (a disulfoton waste). These wastes represent unique
matrices that the Agency does not believe are representative of solvent waste matrices.

'ﬂierefore, data from Tests 3, 5, and 6 were not considered further; development of
treatment standards was based only on the treatment performance data from the
remaining eleven tests.

In most cases, niultiple sets of treatment performance»data were used to
develop treatment standards for the constituents in F001-FO0S5. In cases where an
individual waste constituent of concern was detected in the untreated or treated wastes
from one or more treatment tests, data from only those tests were used to develop
treatment Standaxds for that constituent. If an individual constituent of concern was not
detected in any of the untreated or treated wastes from the 11 incineration tests, the
detection limits achieved for that constituent in ash from all the tests were used to
develop treatment standards.

Table 3-2 presents the detection limits for the F001-F00S constituents in
incinerator ash from all 11 incineration tests. More than one detection limit for a
constituent in the ash from an incineration test may have been reported. To account for
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Table 3-2
SUMMARY OF DETECTION LIMITS FOR WASTE CONSTITUENTS
FROM THE FOURTEEN EPA INCINERATION TESTS*

14
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have been.collected. to set BDAT standards for wastewater forms of specific hazardous
waste codes. In establishing treatment standards for wastewater forms of listed wastes,
the Agency prefers to use appropriate wastewater treatment data from well-designed arx.
well-operated wastewater treatment units rather than scrubber water concentrations to
develop wastewater treatment standards. (This does not, however, preclude the Agency
from establishing treatment standards for other wastes based on constituent concentra-
tions in incinerator scrubber waters.) Therefore, treatment performance data that
represented a specific technology applicable to wastewater treatment, such as biological
treatment or chemical precipitation, were the only data considered from the BDAT
database. ‘

BDAT wastewater treatment performance data were available from waste
‘codes K103, K104, and K062 from the First and Second Thir. groups of wastes. The
wastewater treatment technologies rep:-:sented by these codes include liquid-liquid
extraction, steam stripping, and activated carbon adsorpt.ion for organic constituents and
chromium reduction followed by chemical precipitation and sedimentation for inorganic
constituents. |

Additionally, as part of the development of the o.:ginal BDAT treatment
standards for the FO01-F005 solvent wastes, the Agency examined data from EAD
sampling episodes; these data were presented in the Final BDAT Background Document
for FOO1-FO0S (31). The technolqgies examined included biological treatment, activated
carbon adsorption, steam stripping, air stripping, and wet air oxidation. The waStewater
treatment performance data presented for FO001-FO0S constituents have been |
incorporated into the tables of Section 3.3.

322 WAO/PACT* Data

For specific U and P waste codes that were regulated in the Third Third
Final Rule, a wastewater treatment performance test was conducted on wet air oxidation

NRI/NWOS4 . .
0603-02.aj 39



(WAO) and PACT* treatment technologies. The treatment performance data from this
test are incorporated into the tables of Section 3.3. .

323 EAD Database-Promulgated Limits

In response to the Federal Water Pollution Control Act (FWPCA) of 1972
and the Clean Water Act (CWA) of 1977, EPA promulgated regulations to reduce the
level of pollutants in wastewater discharged from industrial point sources using the "Best
Available Technology Economically Achievable." The responsibility for developing and

promulgating effluent guidelines was assigned to the Industrial Teehnoiogy Division
(ITD), now the Engineering and Analysis Division (EAD) within EPA’s Office of Water
Regulations and Standards. To date, EAD has promulgated effluent regulations for 27
industrial categories.

The treatment performance data used for EAD’S promulgation efforts have
been summarized by category in specific effluent limitations guidelines and standards
development documents. The treatment performance data from the Einal_negejgmmm

for which EAD effluent limitations exist were incorporated into the tables of Section 3.3.

324 NPDES Database

Under the Clean Water Act, the discharge of pollutants into the waters of
the United States is prohibited unless a permit is issued by the EPA or a state under the
National Pollutant Discharge Elimination System (NPDES). An NPDES permit provides
effluent limitations for specific pollutants that a facility discharges. The permit also
requires monitoring and reporting to show that the effluent limitations are being met.
The monitoring data submitted by facilities as part of the NPDES permit program have
been summarized by the Agency in an NPDES database.
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The NPDES database was searched for the FO01-F00S solvent constituents
to identify facilities that had monitoring data for these constituents. Constituent data
from this search, representing concentrations of constituents in effluents from wastewater
treatment, have been incorporated into the tables of Section 3.3. EPA was unable to
evaluate whether substantial treatment occurred because the corresponding influent
concentrations of the constituents were unavailable. Therefore, NPDES data were only
used to calculate standards when other data were unavailable. The treatment technolo-
gies or treatment trains represented by the NPDES data were identified in some, but not
all, cases. Where available, the treatment technology associated with the data has been
specified in the tables of Section 3.3. |

328 = WERL Database

U.S. EPA’s Risk Reduction Engineering Laboratory, which now includes
the former Hazardous Waste Engineering Research Laboratory, has developed and is
continuing to expand a database on the treatability of chemicals in various types of
waters and wastewaters. This database (hereafter referred to as the WERL database)
has been compiled from wastewater treatment performance data available in literature.
The treatment performance data for FO01-F005 solvent constituents in this database have
been included in the tables of Section 3.3.

326

Performance data from the treatment of multi-source leachate were sub-
mitted to the Agency just prior to the proposal of the Third Third rule. The data were
developed and compiled by a leachate committee composed of several major domestic
corporations. This leachate committee was formed in April 1989 following the stay by
the U.S. Court of Appeals, D.C. Circuit, of the Land Disposal Restrictions for the First
Third group of wastes as it applied to hazardous waste leachate. (Waste Management
Inc, v. BPACADC,No. 88-1581, 8/9/88.)

NRI/NW-034
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is described in Section 2.3.2. The methodology used to develop the treatment standards
is discussed in Section 5.0. '

The tables in this secﬁon present the available treatment performance data
for each F001-FOO5 constituent. The data used to determine the revised BDAT
treatment standards are indicated with an asterisk. The discussion that precedes each
data table specifies the BDAT technology identified and discusses the data that were
considered in determining the revised concentration-based treatment standard. More
information on the development of these wastewater treatment standards is found in
Reference 6. Table 3-4 and Table 3-5 are database and treatment technology keys,
respectively, for the data tables presented in Sections 3.3.1 to 3.3.26.

NRI/NW-054
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Table 34

Wastewater Treatment Performance Database Key

Code Database

NRI/NWO54

BDAT Best Demonstrated Available Technology

EAD Engineering and Analysis Division (formerly the
Industrial Technology Division)
LEACHATE Industry Submmed Leachate Data

NPDES _ National Pollutant Discharge Elimination System
WAO Wet Air Oxidation

WERL Waste Engineering Research Laboratory
ART Articles not part of WERL database
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Table 3-§

Key to Treatment Technologies
Code . JTechnology
AC ' Activated Carbon
AFF Acrobic Fixed Film
AL Acrobic Lagoons
API - API Qil/Water Separator
AS  Activated Sludge
AirS Air Stripping
AnFF Anaerobic Fixed Film '
BGAC ~ Biological Granular Activated Carbon
BT Biological Treatment '
CAC Chemically Assisted Clarification
ChOx - Chemical Oxidation
Chred Chemical Reduction
DAF Dissolved Air Flotation
" FIL Filtration
GAC Activated Carbon (Granular)
LL Liquid-Liquid Extraction '
PACT Powdered Activated Carbon Addition to Activated Sludge
RBC ~ Rotating Biological Contactor
RO Reverse Osmosis
SCOx . Super Critical Oxidation
SExt Solvent Extraction
SS Steam Stripping
TF ' Trickling Filter
UF Ultrafiltration
uv Ultraviolet Radiation
WOx Wet Air Oxidation

"+ " indicates that the first process unit is followed in the process train by the
. second, i.e., AS + Fil - Activated Sludge followed by Filtration.
w_" indicates that the two units are used together, i.e.,, UFWPAC -
Ultrafiltration using Powdered Activated Carbon.
*_[BI' indicates batch instead of continuous flow.
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331 Anﬁm

The data available for acetone were compiled from the WERL and
NPDES databases, wet air oxidation (WOx) data from literature, and leachate treatment
performance data submitted by industry. They are presented in Table 3-6. Technologies
for which data are available include BT, AS, GAC, PACT®, RO, SS, and WOx. The
treatment performance data represent bench-, pilot-, and full-scale studies. The resuiting
effluent concentrations. ranged from 0.846 ppb to 10,000 ppb.

Based on industry-submitted leachate data avmlable for acetone, BDAT for
acetone was identified as BT. The BDAT treatment standard for acetone was calculated
using the effluent concentration of 100 ppb and the appropriate variability factor and
accuracy correction factor. The calculation of the resulting BDAT treatment standard
for acetone (0.28 ppm) is described in Section 5.0 and is shown in Table 5-3.

NRI/NW-054
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TABLE 38
FOR ACETONE

WASTEWATER TREATMENT PERFORMANCE DATA

AS Plict
AS - Full
QAC Full
PACT Bench
PACT Bench
RO Full
RO Full
ss Pliot
WO Full
WOx [B] Bench
*gr

*BT Bench

AVERAGE

DETECTION INFLUENT NO.OF ° EFFLUENT
Ty CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

FACLITY (ppb) —(ppb) POINTS {ppb) 06) (%) __ REFERENCE
NYO084850 (] 126.000 NPDES
NHO001378 10 620.500 NPDES
MAODOO442 10 $08.000 NPDES
NY0107780 14 200.429 NPDES
CT0001341 2 420.000 NPDES
AZDO00108 1" 0.848 NPDES
AZ20000108 11 1.000 NPDES
AZ0D000108 1" 1.000 NPDES
MAOOO0442 4 31.000 NPDES
NY0081008 ] 804.908 NPDES
NY0107484 : 10 1010.780 NPOES
2418 1000-10000 s 28.000 90.5 WERL
11€8E 10000-100000 1100.000 7.1 WERL
2488 1000-10000 1 50.000 8.9 WERL
242E 100-1000 20,000 81.4 WERL
Zmpro 233 1 20.000 ] WAO
2508 1000-10000 200.000 s WERL
2308 10000-100000 $800.000 ] WERL
10828 10000-100000 10000.000 0 WERL
2426 1000000 230.000 96.99 WERL
780 1000000 10000.000 0.4 WERL
WM 100 1900-10000 3 100 97.52 LEACHATE
cwM 100 s 3 100 9891  LEACHATE

* Deta used in developing the revieed reatment standerd.
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332 mnnm.mm

The data available for n-butyl alcohol were compiled from the WERL
database and leachate treatment performance data submitted by industry. These data
are presented in Table 3-7. Technologies for which data are available include full-scale
AS and BT. The resulting effluent concentrations ranged from 40 ppb to 2,000 ppb.

. Based on industry-submitted leachate data available for n-butyl alcohol,
BDAT for n-butyl alcohol was identified as BT. The BDAT treatment standard for n-
butyl alcohol was calculated using an effluent concentration of 2,000 ppb and the
approprisate variability factor and accuracy correction factor. The calculation of the
resulting BDAT treatment standard for n-butyl alcohol (5.6 ppm) is described in Section
5.0 and is shown in Table 5-3.

054
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TABLE 37
WASTEWATER TREATMENT PERFORMANE DATA

FOR n-BUTYL ALCOHOL
RANGE . AVERAGE
DETECTION - INFLUENT  NO.OF  EFFLUENT
TECHNOLOGY LMT  CONCENTRATION DATA . CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY FACLITY _ (ppb) (pb) ___ PONTS  (ob) %) (%) REFERENCE
AS Fult 11688 10000-100000 : 40.000 0.79 WERL

*8T . CWM 2000 2800 R 2000 257 LEACHATE

" Data used in developing the revieed trestment standard.
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333 Carbon Disuifide

The data available for carbon disulfide were compiled from the NPDES
data for one facility and leachate treatment performance data submitted by industry.
These data are presented in Table 3-8. The techology for which data are available was
BT; the resulting effluent concentration was 5 ppb. -

Based on industry-submitted leachate data available for carbon disulfide,
BDAT for carbon disulfide was identified as BT. The BDAT treatment standard for
carbon disulfide was calculated using the effluent concentration of 5 ppb and the |
appropriate variability factor and accuracy correction factor. The calculation of the
 resulting BDAT treatment standard for carbon disulfide (0.014 ppm) is described in
Section 5.0 and is shown in Table 5-3. -

NRI/NW-054
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TABLE 3-8
WASTEWATER TREATMENT PERFORMANCE DATA

FOR CARBON DISULFIOE
RANGE ' AVERAGE
DETECTION INFLUENT NO.OF  EFFLUENT
TECHNOLOGY LIMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SZE FACLITY  (ppb) _(ppb) POINTS (opb) 08 (%) __ REFERENCE
NY0000348 2 85,000 NPDES
egT EMELLE s 10 1 s 80  LEACHATE
«BT ) s 200 1

8 9807  LEACHATE

““Data used in developing the revieed treaiment standard.
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334 Carbon Tetrachloride

The data available for carbon tetrachloride were compiled from the WERL
database, BDAT Solvents Rule data, and WOx and PACT* data from literature. These
data are presented in Table 3-9. Technologies for which data are available include AL,
AS+Fil, AirS, BT, CAC, GAC, PACT®, RO, SCOx, SS, TF, and WOx. The treatment
performance data reﬁresent bench-, pilot, and full-scale studies. The resulting effluent
concentrations ranged from 0.200 ppb to 12,000 ppb.

BDAT for carbon tetrachloride was identified as BT. BT was selected as
BDAT because it represents full-scale data developed from EAD sampling and was used
as part of the BDAT Solvents Rule. The effluent concentration achievable by this '
technology is supported by similar effluent concentrations from the SS and GAC
treatment performance data. The BDAT treatment standard for carbon tetrachloride
was calculated using the effluent concentration of 10 ppb and the appropriate variability
factor and accuracy correction factor. The calculation of the resulting BDAT treatment
standard for carbon tetrachloride (0.057 ppm) is ¢.2scribed in Section 5.0 and is shown in
Table 5-3.
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TABLE 3-8

WASTEWATER TREATMENT PERFORMANCE DATA

FOR CARBON TETRACHLORIDE

RANGE
DETECTION  INFLUENT

NO.OF  EFFLUENT

TECHNOLOGY LT CONCENTRATION DATA CONCENTRATION ltcavlsm REMOVAL
TECHNOLOGY SIZE FACILITY (Ppd) {ppb) POINTS (Ppb) %) (%) _ REFERENCE
AL Pilot 203A 0-100 14 11.000 (7] WERL

AL. Pilot 203A 0-100 14 18.000 70 WERL
AS Pllot 200A 0-100 14 13.000 1] WERL
AS Full 18 100-1000 (] 16.000 » WERL
AS Pilot 2068 0-100 20 0.200 0.7 WERL
AS Full o758 0-100 3.000 ¥ . WERL
AS Bench 202D 10000-100000 130.000 90.32 WERL
AS Full e 100-1000 3 10.000 90.7 WERL
AS Plict 2018 100-1000 ] 8.000 98.3 WERL
AS - Pliot 240A 0100 12 4.000 907 WERL
AS+Fil Full a8 1000-10000 14 10.000 99.00 WERL
AS+Fil Full o8 10000-100000 2 10.000 90.08 WERL
AS Bench 1328E 10000-100000 ] 7600.000 0 WERL
*BT Full p2s 5144000 17 10.000 BOAT #*
BT Full REF4 96 1 §.500 BOAT ¢
CAC Pilot 200A 100-1000 14 101.000 ] WERL
GAC Full 12648 0-100 1.000 o7 WERL
GAC . Full &87A 0100 1 10.000 ] -WERL
PACT Benoch 2426 1000-10000 30.000 905 WERL
PACT Bench Zmpro 800 1 1.000 9.9 WAOQ
PACT Bench Zmpro 2000 1 30.000 9.3 WAO
RO Pilot 238 100-1000 1 2.000 o8 WERL
SCOx Pliot 65D 100-1000 20.000 983 WERL
SS. Full 18 10000-100000 10 8.000 90.90 WERL
ss Full 2518 1000-10000 10 10.000 90.41 WERL
TF Pliot 203A 0-100 14 28.000 a2 WERL
TF Pllat 240A 0-100 12 4.000 0.7 WERL
WOx Bench Zimpro 4330000 ] 12000.000 0.7 WAO
WOx Full 2426 1000000 2000.000 20.92 WERL

323



335 Chilorobenzene

The data available for chlorobenzene were compiled from the WERL
database, BDAT Solvents Rule data, and PACT* and WOx data from literature. These
data are presented in Table 3-10. Technologies for which data are available include
AFF, AL, AS, AirS, BGAC, BT, BT + AC, GAC, PACT®, RO, SS, and WOx. The
treatment performance data represent bench-, pilot-, and full-scale studies. The resulting
effluent concentratiohs ranged from 0.200 ppb to 1,550,000 ppb.

BDAT for chlorobenzene was identified as BT. BT was selected as BDAT
because it represents full-scale data developed from EAD sampling and was used as part
of the BDAT Solvents Rule. The effluent concentration achicvable by this technology is .
'supponed by similar effluent concentrations from the AS and PACT® treatment
performance data. The BDAT treatment standard for chlorobenzene was calculated
using the effluent concentration of 10 ppb and the appropriate variability factor and
" accuracy correction factor. The calculation of the resulting BDAT treatment standard
for chlorobenzene (0.057 ppm) is described in Section 5.0 and is shown in Table 5-3.
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TABLE 310
WASTEWATER TREATMENT PERFORMANCE DATA
FOR CHLOROBENZENE

RANGE ' AVERAGE .
OETECTION INFLUENT NO.OF  EFFLUENT
umT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

TECHNOLOGY
TECHNOLOGY SIZE FACILITY (ppb) {pph) POINTS (ppb) %) (%) REFERENCE
AFF ,Bench S01A 0100 9 1.000 90.7 WERL
AL Bench ano 1000-10000 . 180.000 .7 WERL
AS Bench 2008 100-1000 12 1,100 90.17 WERL
AS Bench 2008 100-1000 6 1.300 90.81 WERL
AS Full 9758 100-1000 6.000 4.6 WERL
AS Full 8 100-1000 4 10.000 089 WERL
AS Bench 2008 0-100 ] 0.200 9623 WERL
AS Full 9758 100-1000 . 10.000 o4e WERL
AS Full 9758 0100 . 6.000 7] WERL
AS Full 18 100-1000 8 3000 869 - WERL
AS Pilot 2088 : 100-1000 20 1.300 $0.34 WERL
AS Pilot 2418 100-1000 s 4.000 90.0 WERL
AS Full 9758 100-1000 12.000 978 WERL
AS Bench 1320E 1000-10000 8 1800.000 ” WERL
ArS Bench 13288 10000-100000 s 3300.000 ) WERL
BGAC Bench S01A 0-100 23 0.280 97.8 WERL
BT Full pP208 92049778 8 841.000 BOAT #
8T Full P248 . 10-3040 13 101.000 BDAT ¢
ar Full pP28s 443-8%2 3 $04.000 BOAT #
BT Full REF4 1900 1 12.000 BDAT ¢
- 8T Full P02 79429 20 10.000 "BDAT #*
B8T+AC Full P248 10-7200 18 30.000 BOAT #
QGAC Full 2458 100-1000 1 10.000 986 WERL
GAC Full 2458 1000-10000 1 10.000 ’ 90.7 WERL
GAC Fult 237A 1000-10000 1 10.000 90.17 WERL
GAC Full 141D 0-100 0.250 58 WERL
PACT Full 8 " 1000-10000 4 10.000 90.30 WERL
PACT Bench 2008 100-1000 " 0.800 90.37 WERL
PACT Bench 2428 0-100 5.000 7§ WERL
PACTY Bench Jmpro 31 | 8.000 o WAO
O Pilot 3238 0-100 1 12.000 50 WERL
RC Full 2508 0-100 4.000 53 WERL
RO Full 2508 ' 1000-10000 120.000 9168 WERL
s Full 2818 100-1000 ) 10 10.000 74 WERL
WOx Sench Jmpro 5535000 1 1550000.000 7 WAC
WOx Benoch Jmpro 762000 1 61000.000 I3 WAO
% EAD data presentad in the BOAT Soivents Fiule FO01-7005 Background Document.

i

used in developing the revised treatment standard.

3-25



336 meta/para-Cresol

Currently, reliable analytical methods for the separation and subsequent
measurement of meta- and para-cresol do not exist. Therefore, the Agency feels it is
appropriate to measure and regulate both isomers under one combined listing. The data
' available for meta/para-cresol were compiled from the WERL database and are
presented in Table 3-11. Technologies for which data are available include
API+DAF + AS, AS, AnFF, RO, and SExt. The treatment performance data représent
bench-, pxlot- and full-scale studies. The resulting effluent concentrations ra.nged from
72 ppb to 17,000 ppb

BDAT for meta/para-cresol was ndennﬁed as AS. Activated sludge was
selected as BDAT because it represents a demonstrated technology with a high removal
efficiency, and was also the BDAT chosen for the ortho isomers of cresol. The BDAT
treatment standard for meta/para-cresol was calculated using the effluent concentration .
of 174 ppb and the appropriate variability factor and accuracy correction factor. The
calculation of the resulting BDAT treatment standard for meta/para-cresol (0.77 ppm) is
described in Section 5.0 and is shown in Table 5-3. |
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TABLE 312
WASTEWATER TREATMENT PERFORMANCE DATA

FOR ortho-CRESOL
RANGE AVERAGE
DETECTION INFLUENT  NO.OF  EFFLUENT
TECHNOLOGY . UMIT  CONCENTRATION DATA CONCENTRAION RECOVERY REMOVAL
TECHNOLOGY __ SZE FACRITY __ (ppb) {ppb)_ POINTS {ppb) o) ) REFERENCE
AnFF Bench 230A 100000-1000000 26000.000 7 WERL
AnFF Plict . 2380 10000-100000 7800.000 o5 WERL
ANFFWGAC  Pilot 2400 100000-1000000 . 8800.000 987 WERL
.eBT Full REFS 1886.25% 2 25,000 ) i
RO Fut 2508 100-1000 » 14.000 Y WERL

7 EAD data presented In the BOAT Soivents Fule FO01-F008 Background Document
* Data used in developing the revised treatment standard.
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338  Cyclohexanone

Wastewater treatment performance data were not available fdr cyclohexa-
none from any of the examined sources. Treatment performance data were therefore
transferred to this constituent from methyl ethyl ketone, which was judged to be most
similar to cyclohexanone in elemental composition and functional groups. The treatment
performance data that were transferred from methyl ethyl ketone to cyclohexanone are
presented in Table 3-20. BDAT for cyclohexanone was determined to be BT. A
treatment standard of 0.36 ppm was calculated for cyclohexanone as described in Section
5.0 and shown in Table 5-3. The methyl ethyl ketone treatment performance data are
discussed in more detail in Section 3.3.16 of this document.

NRI/NW-054
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339 1.2-Dichlorobenzene

The data available for 1,2-dichlorobenzene were compiled from the WERL

. database, BDAT Solvents Rule data, and WOx data from literature. These data are
presented in Table 3-13. Technologies for which data are available include AFF, AL,

- AS, AirS, BGAC, BT, BT + AC, GAC, PACT* RBC, RO, and WOx. The treatment
performance data represent bench-scale, pilot-scale, and full-scale studies. The resulting
effluent concentrations ranged from 0.090 ppb to 2,017,000 ppb. '

BDAT for 1,2-dichlorobenzene was identified as BT. BT was selected as
BDAT because it represents full-scale data developed from EAD sampling and was used
as part of the BDAT Solvents Rule. The effluent concentration achievable by this
technology is supported by similar effluent concentrations from the WERL activated
sludge treatment performance data. The BDAT treatment standard for 1,2-dichloroben-
zene was calculated using the effluent concentration of 16 ppb and the appropriate
variability factor and accuracy correction factor. The calculation of the resulting BDAT
treatment standard for 1,2-dichlorobenzene (0.088 ppm) is described in Section 5.0 and is
shown in Table 5-3.

NRI/NW-0S4
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TABLE 313
WASTEWATER TREATMENT PERFORMANCE DATA
FOR 1,2-DICHLOROBENZENE

RANGE : AVERAGE
DETECTION INFLUENT NO, OF EFFLUENT
) TECHNOLOGY LT CONCENTRATION DATA CONCENTRAION RECOVERY REMOVAL
TECHNOLOQY SIZE FACRITY (ppb) _{ppd POINTS (ppd) v ] (%) REFERENCE
AFF Bench SOtA 0100 2 0.200 o8 WERL
AL Piiot 182D . -100-1000 10.000 7.7 WERL
AL Pllot 1820 1000-10000 100.000 48 WERL
AL Benoch b ral1] 1000-10000 _ 72.000 97.8 WERL
AS Full 18 100-1000 & © 8.000 o8 WERL
AS Full ea 1000-10000 s $2.000 %S WERL .
AS Pliot 1920 1000-10000 110.000 4.3 WERL
AS Pilot 192D . 100-1000 . 270.000 37 WERL
AS Full B 100-1000 3% - 38.000 982 . WERL
AS Full 18 100-1000 2 8.000 982 WERL
AS Full 18 0-100 3 2000 - 3 ) WERL
AS Full 68 1000-10000 4 18.000 90.33 WERL
AS Bench 2008 100-1000 14 8.000 .7 ~ WERL
AS Fult 18 100-1000 8. 10.000 N7 WERL
AS Full 1887€ . 0100 1200 ”» WERL
- AS Bench 2020 10000-100000 T © 80,000 90.94 WERL
AS Pilot 2418 100-1000 10 25.000 32 WERL
AS Bench 1030€ 100-1000 8 1.800 90.8 WERL
AS Full STSE 0-100 7 8.000 -4 WERL
AS Full 8 100-1000 3 10.000 °’9 WERL
AS Bench 1084 100-1000 8.000 8.4 WERL
A8’ Bench 1320 10000-100000 8 €200.000 74 WERL
AirS Pliat 228 0-100 1 0.500 a3 WERL
BGAC Bench SO1A 0-100 t ) 0310 8.8 WERL
Br Full . P248 768-2001 14 5886.000 BOAT ¢
*BT Full P02 1360-4387 4 16.000 BOAT #*
ar Full P08 23239 10 88.000 BOAT #
8T+AC Full P24 760-327% 17 176.000 BOAT #
GAC Full 2458 100-1000 1 10.000 %9 WERL
GAC Full 14210 0-100 . [\ 3-7, 3 90 WERL
PACT Benoh 2428 0100 8.000 WERL
PACT Bench 2008 100-1000 - 14 2.900 8 WERL
PACT Full ] 1000-10000 10 88.000 9.8 WERL
PACT Full o8 100-1000 4 64.000 90 . WERL
RBC Pliot 1920 100-1000 10.000 927 WERL
RO Pliot 29 6100 1 11.000 i) WERL
RO Plict 180A 0-100 : 0.000 s WERL
WOx Bench Zmpre $80000 1 150000.000 748 WAD
WOx Sench ZTmpre 6530000 1 2017000.000 0.1 WAO
WOx Plict 78D >1000000 29000.000 %7 WERL
#ﬁmmnumtmﬁﬁﬁmmm

* Dats used in developing the revieed treatment standerd.
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3310 _  EtholAcetate

The data available for ethyl acetate were compiled from the WERL
database and the EPA WAO test. These data are presented in Table 3-14. The
technologies for which data are available include AS and WOX. The treatment perfor-
mance data represent bench- and pilot-scale studies. The effluent concentrations ranged
from 60 ppb to 580 ppb. ’ ' ‘

BDAT for ethyl acetate was identified as AS. AS was sclected as BDAT
because the data show a high influent concentration and a high removal efficiency. The
AS data were preferred over the EPA WAO test data due to the lower effluent values
achieved by activated sludge treatment. The BDAT treatment standard for ethyl acetate
was calculated using the effluent concentration of 60 ppb and the appropriate variability -
factor and accuracy correction factor. The calculation of the resulting BDAT treatment
standard for ethyl acetate (0.34 ppm) is described in Section 5.0 and is shown in
Table 5-3.
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NEMOVAL
_JecHNOLOGY 2% FACRITYY __ (opb) -1 oo 08 PNEPRRBNCE
*A8 Sench 200 1000-10000 .00 %4 weRL
WOx Post Dmpre 120 €30000-770000 90.000 wWAO
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3311 Etkyl benzene

The data available for ethyl benzene were compiled from the WERL
database, BDAT Solvents Rule data, and PACT* and WOx data from literature. These
data are presented in Table 3-15. Technologies for which dzata are available include AL,
AL + AS, AS, API + DAF + AS, AS + Fil, AirS, AirS + GAG, BT, CAC, GAC,
PACT®, RO, SS, TF, UF, and WOx. The treatment performance data represent bench-,
pilot-, and full-scale studies with resulting effluent concentrations ranging from 0.020 ppb
to 30,000 ppb. ' B - |

BDAT for ethyl benzene was identified as BT. BT was selected as BDAT
because it represents full-scale data developed from EAD sampling and was used as part
of the BDAT Solvents Rule. The effiuent concentration achievable by this technology is -
* supported by similar effluent concentrations from the WERL AS treatment performance
data. The BDAT treatment standard for ethyl benzene was calculated using the effluent
wncemﬁmoprpbandtheappropﬁate'vaﬁabiﬁtyfactorandmmqurecﬁm
factor. The calculation of the resulting BDAT treatment standard for ethyl benzene
(0.057 ppm) is described in Section 5.0 and is shown in Table 5-3.
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‘ TABLE 818
WASTEWATER TREATMENT PERFORMANCE DATA

"
[N

FOR ETHYL BENZENE
RANGE AVERAGE
DETECTION INFLUENT  NO.OF  EFFLUENT
{ TECHNOLOGY . UMIT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY _ SIZE FACLITY  (ppb) _(ppb) _____ PONTS {ppb) o8 00 REFERENCE
AL Pliot 2004 100-1000 14 12.000 ® WERL
AL Pt 200 100-1000 14 . 21.000 78 WERL
AL Full 18 0100 4 10.000 ™ WERL
AL+AS Ful 2330 1000-10000 2 4.000 %9  WERL
APL+DAF+AS  Full 14820 10000-100000 ) 3.300 %98  WERL
AS Bench 2008 100-1000 ) 0.700 9080  WERL
AS Full 2018 0100 1 €.000 =8 WERL
AS Pliot 2088 0100 20 0.200 978  WERL
AS Full ™ 100-1000 s 10.000 982 WERL
AS Full 2%A 0100 3 0.500 072 WERL
AS Pt 240A 0-100 14 1.000 8.4 WERL
AS Full ™ 100-1000 2 10.000 944 WERL
A8 Full 234A 0100 0200 014  WERL
AS Full 244 0100 0200 02 WERL
AS Bench 2020 10000-100000 £0.000 %87 WERL
AS Full ] 1000-10000 4 10.000 90.47 WERL
AS Full 7s8 1000-10000 8.000 1 WERL
AS Ful 18 0100 s 9.000 9.7 WERL
AS Full o738 100-1000 10.000 %4 WER
AS Full 18 0-100 s 3.000 ™ WERL
AS Plot 2418 100-1000 s 5.000 7.8 WERL
AS Full 1 0-100 3 8.000 » WERL
AS Full 1" 5100 s 1.000 8.1 WERL
AS Full 18 0-100 ‘. 1.000 .7 WERL
AS Full 18 0-100 s 5.000 ™ WERL
AS Full " 1000-10000 s 25,000 %87 WERL
AS Foll 18 0-100 - 3 3.000 6.4 WERL
AS Full o758 0-100 8.000 % WERL
AS Pliot 2034 ‘ 100-1000 14 £.000 940 WERL
AS Pliot REF2 23500 . 308.000 BOAT #
AS Full ] 100-1000 (] 4.000 s WERL
AS Full 18 100-1000 3 2000 90.28 WERL
AS Full ) 100-1000 s 1.000 %17  WERL
AS Bench 2008 0100 Y 0.500 %5 WERL
AS ™ 100-1000 7 10.000 79 WERL
AS Full - 100-1000 18 10.000 1) WERL
AS Full - 100-1000 » 10.000 974 WERL
AS Ful n 0100 ) 8.000 ® WERL
AS Ful « 10000-100000 7 10.000 8097  WERL
AS Bench 2008 100-1000 12 0.600 %3 WERL

# EAD Data presarted in the BCAT Soivents Rule F001-+005 Background Document
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TABLE 3-18 (Continued)
WASTEWATER TREATMENT PERFORMANCE DATA
FOR ETHYL BENZENE

RANGE AVERAGE
DETECTION INFLUENTY NO. OF EFFLUENT
CONCENTRATION DATA CONCENTRATION RECOVERY WAL

|

TECHNOLOGY SZE FACLITY _ (ppb) _{pp) POINTS (ppb} %) %)
AS+Fil Full 8- - 0100 185 10.000 %0 WERL
AS Piot 2248 0-100 1 0.500 o9 WERL
AIrS Full oA 0100 0.300 94.1 WERL
AS+QAC Full 220A 0100 [ 1.000 © WERL
*BT Full P11 12923-80000 7 10.000 BDAT #*
*gT Full P24 10-3080 £ 10.000 BOAT #*
*8T Full P21 10140 3 10.000 BOAT# *
.87 Ful ) 2287-3508 2 10.000 BOAT #
«BT Full P23 2203360 2 10.000 BOAT # ¢
°gT Full P18 5644180 3 10.000 BOAT #*
ogT Full P22 190583 2 10.000 BOAT#*
«BT Ful Pas4 €08 1 10.000 BOAT # ¢
8T Full P57 633048 z 12.000 BOAT #
*gT Full P22 98508 ) 10.000 BOAT #*
.gT Full P2% 101-3040 18 10.000 BDAT#*
*gT Full P299 222% 18 10.000 BDAT #*
egT Full P251 12361360 3 10.000 BDAT#°*
*BT Full P28S 10144 2 10.000 BOAT #°¢
CAC Piot 203A 100-1000 " 73.000 - WERL
GAC Ful 14210 0100 0.100 7 WERL
PACT Bench 242 0100 5.000 78 WERL
PACT Bench Tmpro 188 1 1.000 9.5 WAO
PACT Bench 2008 0100 " 0.400 90.57 WERL
PACT Bench Zmpro 21 1 8.000 7 WAO
RO Piiot 180A 0100 0.020 7 WERL
RO Piot 2508 0100 5.000 =9 WERL
RO Full 2508 1000-10000 170.000 w” WERL
ss Pict REF2 23500 s 208.000 BOAT #
T Pt 240A 0-100 14 1.000 9.4 WERL
¢ Piot 203A 100-1000 14 31.000 72 WERL
21 Fal 18 100-1000 4 11.000 0.8 WERL
T Full T 6100 4 4.000 0.9 WERL
uF Piot 2808 100-1000 70.000 % WERL
WOx Full 2mpre %0 19000-27000 2 3650.000 WAO
WOx Ful 22E 1000-10000 21.000 90.05 WERL
WOx (8] Bench 10848 1000-10000 500.000 e WERL
WOx [B] Bench 10848 100000-1000000 30000.000 ] WERL

"% Data used In developing revised treaiment standard.

# EAD data presented in the BDAT Solvenis Rule FOO1-008 Background Document.
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3312 EthviEther

The data available for ethyl ether were eoinpiled from the WERL database
and are presented in Table 3-16. The only technology for which data were available was
full-scale RO treatment. The resulting effluent concentrations ranged from 17 ppb to
24 ppb. : ‘

BDAT for ethyl ether was identified as RO. RO was selected as BDAT
because it represents full-scale demonstrated treatment with a high removal efficiency.
The BDAT treatment standard for ethyl ether was calculated using an effluent
concentration of 20.5 ppb (which represents the average of the data presented) and the
appropriate variability factor and accuracy correction factor. The calculation of the
resulting BDAT treatment standard for ethyl ether (0.12 ppm) is described in Section 5.0
and is shown in Table 5-3. |

proviploprny | 3.38



. TABLE 3-18
- WASTEWATER TREATMENT PERFORMANCE DATA

FOR ETHYL ETHER
RANGE AVERAGE
DETECTION INFLUENT NO.OF  EFFLUENT
TECHNOLOGY uMT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE FACLITY _ (ppb) {pobd) POINTS (ppb) %) (%) REFERENCE
*RO Full 2508 100-1000 ) 17.000 ) WERL *

. *RO Full 2508 © - 100-1000 24.000 © 928 - WERL®

* Deta used in developing the revised trestment standard.
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3313 Isobutyl Alcohol

The data available for isobutyl alcohol include leachate treatment perfor-
mance data submitted by industry. These data are presented in Table 3-17. BT was the
only technology for which data were available. The resulting average efﬂuent
concentration was 2,000 ppb.

Based on industry-submitted leachate data available for isobutyl alcohol,
BDAT for isobutyl alcohol was identified as BT. The BDAT treatment standard for
isobutyl alcohol was calculated using the effluent concentration of 2000 ppb and the
appropriate variability factor and accuracy correction factor. The calculation of the
resulting BDAT treatment standard for isobutyl alcohol (5.6 ppm) is described in Section
5.0 and is shown in Table 5-3.

NRI/NW-0354



N S
oY o 2000

3-41




33.14 Methagol

The data available for methanol were compiled from the WERL database,
PACT* data from literature, and leachate treatment performance data submitted by
industry. These data are presented in Table 3-18. Technologies for which data are
available include PACT*, SS, WOx, and BT. The treatment performance data represent
bench-, pilot-, and full-scale studies. The resulting effluent concentrations ranged from
10 ppb to 290,000 ppb.

Based on industry-submitted leachate data available for methanol, BDAT
for methanol was identified as BT. The BDAT treatment standard for methanol was
calculated using the effluent concentration of 2000 ppb and the appropriate variability
factor and accuracy correction factor. The calculation of the resuiting BDAT treatment
standard for methanol (5.6 ppm) is described in Section 5.0 and is shown in Table 5-3.
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. i TABLE 318
s WASTEWATER TREATMENT PERFORMANCE DATA

FOR METHANOL
RANGE AVERAGE
DETECTION INFLUENY NO.OF  EFFLUENT
TECHNOLOGY LT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY . SRE FACRITY ___ (ppb) _{ppb) POINTS e
PACT Bench Zmpro 208000 1 10.000 90.00 WAO
‘“m Pt .  1082E ) 1000000 230000.000 o
Ful 242E 1000000 210000000 gl WERL
g Bench 780 1000000 290000 . WERL
i oo ’ 2000.00 723 LEACHATE
¥ Data used in developing the revieed treatment standard.
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33.18 Methylene Chioride

The data available for methylene chloride were compiled from the EAD
and WERL databases, BDAT Solvents Rule data, aid WOx and PACT* data from
literature. Technologies for which data are available include AS, AS+Fil, AirS,
AirS+GAGC, BT, BT+AC, CAC+AIirS, GAC, PACT*, RO, SS, TF, and WOx. These
data are presented in Table 3-19. The treatment performance data represent bench-,
pilot-, and full-scale studies. |

The treatment performance data available from the EAD database weré
used to determine BDAT treatment standards for this constituent for the following
reasons:

(1) The EAD data represent treatment performance data from the
OCPSF sampling episodes. The data collected by EAD include
long-term sampling of several industries, therefore, the Agency
believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of unknown
characteristics.

(2) The EAD data were carefully screened prior to inclusion in the
OCPSF database. These datawereusedmdetermlmnga
promulgated EAD limit.

3 A pronmlgated EAD limit represents data that have undergone
further review, and have received acceptance by both EPA and
industry.

_ BDAT for methylene chloride was identified as SS (steam stripping). The
BDAT treatment standard was calculated using the EAD median long-term average
effluent concentration of 22.956 ppb and the EAD Option 1 variability factor (32). The
calculation of the resulting BDAT treatment standard for methylene chloride (0.089
ppm) is described in Section 5.0 and is shown in Table S-3.
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.. The treatment standard for methylene chloride in the pharmaceutical
industry wastes is not being revised. ‘It Will remain 0.44 mg/L. -
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= % TABLE 3-19
WASTEWATER TREATMENT PERFORMANCE DATA

FOR METHYLENE CHLORIOE
RANGE AVERAGE
* DETECTION INFLUENT NO. OF EFFLUENT
TECHNOLOGY T CONCENTRATION OATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SZE____FACRITY __ (ppb) {ppb) POINTS (ppbd) 06) %) _ REFERENCE
AS Full 18 0-100 3 23.000 [ WERL
AS Full 18 0-100 3 17.000 72 WERL
AS Full 18 0-100 T4 , 31.000 31 WERL
AS Full ZA 0-100 2.000 83 WERL
A8 - Full 2018 0-100 o 48.000 81 WERL
AS Full o758 0100 0.430 ] WERL
A8 Full 18 : 0100 3 9.000 75 WERL
AS Full 18 100-1000 ] 48.000 ® WERL
AS Full 18 100-1000 8 130.000 7} WERL
AS Full 18 0-100 4 23.000 87 WERL
AS Full 8 0-100 s 10.000 .77 WERL
AS Full 18 0-100 4 61.000 7] WERL
AS Ful 238A 0-100 3 11.000 7 WERL
'AS Full 23A 0-100 4.900 58 WERL
AS Bench 2020 100000-1000000 $10.000 90.72 WERL
AS Full - sTsE 0100 Y 10.000 ® WERL
AS Full B 1000-1000¢ 40 54,000 8.8 WERL
AS Ful 18 0-100 [ ] 16.000 72 WERL
AS Full ™ 1000-10000 10 31.000 90.53 WERL
AS Full 18 0-100 3 23.000 74 WERL
AS Full ] 1000-10000 3 10.000 90.74 WERL
AS Ful 18 0100 (] 17.000 ” WERL
AS Full 19 1000-10000 s $6.000 978 WERL
AS . Full ] 0-100 10 13.000 » WERL
AS Full 18 100-1000 s $00.000 3 WERL
A8 Pllot 2088 100-1000 20 4,000 8.8 WERL
AS Full 1160 10000-100000 $20.000 28.4 WERL
AS Full Z34A 100-3000 0.800 %3 WERL
AS Full 1B 10000-100000 s 12000.000 14 WERL
AS Full 18 0-100 4 17.000 7] WERL
A8 Piiot T 2418 100-1000 s 110.000 7 WERL
AS Full L) 0-100 7 5.000 ] WERL
A9 Full 1 0-100 ] 61.000 7 WERL
AS Ful e ’ 1000-10000 7 $8.000 99.3 WERL
AS Full 18 1000-30000 [ ] 2000.000 s WERL
A8 Full 8 0-100 s 2.000 ] WERL
A8 Full STSE 0-100 4 20.000 o WERL
AS+FY Full ] 0100 ° 29.000 -] WERL
A8 Pt 2088 100-1000 3.000 %8 WERL
A Pliot 13826 100-1000 ] 5.300 T o WERL
ArS+QAC Full 220A 100-1000 19 1.000 0.8 WERL




-, TABLE 3-18 (Continued)
S WASTEWATER TREATMENT PERFORMANCE DATA

FOR METHYLENE CHLORIDE
RANGE AVERAGE
DETECTION INFLUENT NO, OF EFFLUBNT
TECHNOLOGY uMr . CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

TECHNOLOGY SZE FACLITY ppd) {ppb) POINTS lopd %) %) REFERENCE
ar full P48 7-3907 13 11.000 . BOAT ¢
1] Full P2os $00-750 ] 27.000 BOAT ¢
BT+AC Full pass 108850 28 10.000 BDAT ¢

CAC+AIS Full 18330 0-100 23 2.400 2.3 WERL
GAC Full 2488 100-1000 1 10.000 ® WERL
GAC Full 237A 100-1000 1 10.000 "4 WERL
PACT Bench A28 0100 20.000 78 WERL
PACT Bench Qmpro 1 20.000 76 WAO
RO Full 2508 100-1000 80.000 o8 WERL
RO Full 2808 10000-100000 15000.000 44 WERL

* 88 Full 728 10 108100 13 217.300 EAD*

o -] Fult s 10 200-10400 14 10.000 EAD *

*g8S Full 4187 10 198-12100 18 10.500 EAD®
SS Full ] 1000-10000 18 10.000 90.52 WERL
-] Full 818 1000-10000 10 . 10.000 90.17 WERL
88 Full 2518 1000000 10 11.000 100 WEPRL
s8 Full a8 1000-10000 9 78.000 98.1 WERL
S8 Full P12003 : 225000-12000000 ] 24413.000 BDAT #
ss Full a8 100-1000 2 10.000 0 WERL
ss Full P2s4 19812100 13 10.000 BOAT #
TF Full 18 0-100 8 20.000 o7 WERL
TF Fult 0-100 7 12.000 8 WERL
TF Full 18 0100 3 23.000 » WERL
TF Full 18 0100 8 $8.000 -] WERL
TF Full 18 0-100 - 21.000 1 (4 WERL
TF Full 18 : 100-1000 [ ] 16.000 » WERL
TF Full 18 100-1000 4 120.000 56 WERL
TF Full e 100-1000 7 21.000 ®» WERL
TF Full 18 100-1000 ] 37.000 o8 WERL
WOx REF10 15000-3600000 3 $000.000 BDAT #
WOx Plot Zmpro 60000 | 10.000 0.9 WAQ
WOx Pliot ™0 10-100 10.000 90.98 WERL
WOx Full 242 - 100000-1000000 84.000 90.90 WERL

“F EAD data presented In the BUAT Solvents Fuule F001-F008 Background Dooument.

* Data used in deveioping revieed Yrestment standard.
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33.16 Methyl Ethyl Ketone

The data avallable for methyl ethyl ketone were compiled from the
NPDES and WERL databases, PACT®* and WOx data from literature, EPA WAO test
data, and leachate treatment performance data submitted by industry. These data are
presented in Table 3-20. Technologies for which data were available include AS,
PACT®, WOx, WOx+PACT®*, and BT. The treatment performance data represent
bench-, pilot-, and full-scale studies with resulting effluent concentrations ranging from
0.01 ppb to 27,000 ppb. ‘

Based on industry-submitted leachate data available for methyl ethyl
ketone, BDAT for methyl ethyl ketone was identified as BT. The BDAT treatment
standard for methyl ethyl ketone was calculated using the effluent concentration of 100
ppb and the appropriate variability factor and accuracy correction factor. The
calculation of the resulting BDAT treatment standard for methyl ethyl ketone (0.28 ppm)
is described in Section 5.0 and is shown in Table 5-3.
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TABLE 3-20
WASTEWATER TREATMENT PERFORMANCE DATA

FOR METHYL ETHYL KETONE
RANGE AVERAGE
DETECTION INFLUENT  NO.OF  EFFLUENT
TECHNOLOGY UMT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY _ SZE  FACILTY  (pph) (ppt) ____POINTS (ppb) (%) ()  REFERENCE,
" NY0096782 -8 - 3,400 _ NPDES
NY0072231 10 20.400 NPDES
INOG38072 14 779.300 NPDES
NHO001503 ; 1 27000.000 NPDES
AS Pilot 2418 100-1000 s £.000 Y WERL
AS Phiot 2508 100000-1000000 . 900.000 %7 WERL
AS Pllot 2806 10000-1U0000 7 $00.000 % WERL
PACT Bench Zmpro 2300 1 14.000 939 WA
PACT Bench Zmpro 208 1 1.000 Y WAO
PACT Bench Zmpro 300 1 0.010 9.9 WAO
WOx Pllot Zmpro 6000000 1 1000.000 9.9 WAO
WOx Ful 226 1000000 2300.000 09 WERL
WOx+PACT  Pliot Zmpro 100 130000-250000 3 100.000 . 909 WAO
WOx (8] Bench 780 1000000 1000.000 %9 WERL
~ wox (B} Benoh 780 100000-1000000 1000.000 2.6 WERL
oQT cwM 100 2000-19000 3 100.000 9878  LEACHATE
*BT Bench cWM 100 ~7087 3 100.000 9030  LEACHATE

" Data used In developing the revised treatment standard.
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3317 Methyl Isobutvl Ketone

The data available for methyl isobutyl ketone were compiled from the
WERL and NPDES databases, BDAT Solvent Rule data, EPA WAO test data, and
leachate treatment performance data submitted by industry. These data are presented in -
Table 3-21. Technologies for which data were available include AS, RO, SS, WOx,
WOx+PACT*, and BT. The treatment performance data represent pilot- and full-scale
studies. The resulting effluent concentrations ranged frgm 5 ppb to 70,900 ppb.

~ Based on industry-submitted leachate data available for methyl isobutyl
ketone, BDAT for methyl isobutyl ketone was identified as BT. The BDAT treatment
standard for methyl isobutyl ketone was calculated using the effluent concentration of 50
ppb and the appropriate variability factor and accuracy correction factor. The
calculation of the resulting BDAT treatment standard for methyl isobutyl ketone (0.14
ppm) is described in Section 5.0 and is shown in Table 5-3.

pdiploiont 3-50



TABLE 3-21
WASTEWATER TREATMENT PERFORMANCE DATA

S FOR METHYL ISOBUTYL KETONE
RANGE AVERAGE
DETECTION INFLUENT NO.OF  EFFLUENT
TECHNOLOGY UMIT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SZE FACLITY _ (opb) _(ppb) POINTS (opb)_ %) (%)  REFERENCE
NHO0Q1503 1 70800.000 NPDES
AS Pliot REF2 76400 ] 41817.000 BOAT ¢
AS Pliot 2018 100-1600 4 €.000 8.1 WERL
RO Full 2508 100-1000 15.000 ®e WERL
ss Pict REF2 76400 ] 10.000 , BOAT #
WOx Full 2426 1000001000000 8.000 9080  WERL
WOx+PACT Pt -  Zimpre %0 €20000-830000 3 80.000 WAO
*gT oMM % 1400-7800 s 50.000 8.1 LEACHATE
*gT Bench WM % ~167 3 $0.000 97.00 LEACHATE
"7 EAD data presented In the BOAT Solvents Rule F001-F008 Background Document.

* Data used in developing the revised treetment standard.
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3318 Nitrobenzene

The data for nitrobenzene were compiled from the EAD and WERL
databases, BDAT Solvents Rule data, and WOx data from literature. These data are
presented in Table 3-22. Technologies for which data are available include AL, AS,
AirS, BT, BT+AC, chemical oxidation (ChOx), liquid-liquid extraction (LL), LL+SS,
LL+SS+AC, PACT", SCOx, SS, SS+AC, and WOx. The treatment performance data
represent bench-, pilot-, and full-scale studies.

The treatment performance data available from the EAD database were
used to determine the BDAT treatment standard for this constituent for the following
reasons:

(1) The EAD data represent treatment performance data from the
- OCPSF sampling episodes. The data collected by EAD include
long-term sampling of several industries; therefore, the Agency
believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of unknown
characteristics.

(2) The EAD data were carefully screened prior to inclusion in the
OCPSF database. These data were used in determining a
promulgated EAD limit.

(3) A yromulgated EAD limit represents data that have undergone
further review and have received acceptance by both EPA and
industry.

BDAT for nitrobenzene was identified as steam stripping followed by
activated carbon (SS+AC). The BDAT treatment standard was calculated using the
EAD median long-term average effluent concentration of 14 ppb and the EAD Option 1
variability factor (32). The calculation of the resulting BDAT treatment standard for
nitrobenzene (0.068 ppm) is described in Section 5.0 and is shown in Table 5-3.

NRI/NW-054 ‘
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TABLE 3-22

WASTEWATER TREATMENT PERFORMANCE DATA

oerscnoumumr

AVERAGE
NO. OF EFFLUENT

TECHNOLOGY CONCENTRATION DATA CONCENTRAION RECOVERY REMOVAL
TECHNOLOGY __ SIZE FACRITY m (ppb) ___POINTS (ppb) o) (%) REFERENCE
AL Bench o 1000-10000 69.000 077 WERL
AS Ful - 9758 100-1000 . 98.000 72 WERL
AS Full 8 1000-10000 3% 120.000 . 981 WERL
" AS Fol ™ 10000-100000 3 150.000 Y WERL
AS Bench 2020 10000-100000 2200.000 078 WERL
AS Bench 2008 100-1000 16 3.000 975 WERL
AS Ful o758 100-1000 3.400 N4 WERL
AS Full 8 1000-10000 > 14.000 %978  WERL
AS Pt 2418 100-1000 4 10.000 23 WERL
AS Fol 1 100-1000 1 23.000 o WERL
AS Pilot 2018 100-1000 10 22000 28 WERL
ArS Bench 13008 100000-1000000 s £6000.000 1 WERL
8T Ful ) 021-55%9 14 737.000 BDAT #
BT+AC Full P28 #21-90800 10 © 297.000 BOAT #
Chox Bench 9758 0100 2000 989 WERL
uw Full Kios 0 2200000-3900000 8 2420000000 118 BOAT
T Ful Kios 30 - 1500000-3000000 6 2200000000 118 BDAT
LL+S8 Full KIOWK104 30 1500000-3900000 8 2400000 118 BOAT
LL+SS+AC  Full K10/X104 30 1500000-3900000 4 000 118 BOAT
PACT Bench 1906 100-1000 21.000 9 WERL
PACT Full e 1000-10000 4 14.000 988 WERL
PACT Bench 9758 100-1000 2000 98.3 WERL
PACT Bench 2008 100-1000 12 3.700 987 WERL
SCOx Pliot ) 1000000 22000 696  WEAL
ss Ful pPas7? $7000-X30000 10 11793.000 BOAT #
ss Full P2 $1200-1905780 18 251325.000 BOAT #
*$S4+AC Full 500 14 14-8460000 2 520.300 EAD
*SS+AC Full 2000 14 #7000-330000 10 712,000 EAD*
SS+AC Full ps?  §7000-330000 10 713.000 BOAT #
WOx Bench Zmpro 5125000 1 255000.000 [ WAO
—EE—__M presentad in the BDAT Solvents Fiule FOO1-FO08 Back( mwmﬁaum

* Data used in developing the revised treatment standerd.
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33.19 Pyridine

The data available for pyridine were compiled &6m the WERL database
and EPA WAO test data. These data are presented in Table 3-23. Technologies for
which data are available include AS, AnFF, and WOx + PACT®. The treatment perfor-
mance data represent bench-, and pilot-scale studies. The resulting effluent
concentrations ranged from 0.900 ppb to 1900 ppb.

BDAT for pyridine was identified as AnFF. AnFF was selected as BDAT
since this demonstrated biological treatment technology showed substantial treatment to
levels below pyridine’s detection limit. The BDAT treatment standard for pyridine was
calculated using an effluent concentration of 2.4 ppb (the detection limit for pyridine)
and the appropriate vasiability factor and accuracy correction factor. The calculation of
the resulting BDAT treatment standard for pyndme (0.014 ppm) is described in Section
5.0 and is shown in Table 5-3.
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TABLE 323
WASTEWATER TREATMENT PERFORMANCE DATA

coE FOR PYRIDINE
RANGE AVERAGE
DETECTION INFLUENT  NO.OF  EFFLUENT
TECHNOLOGY UMIT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE FACLITY (epb) (ppd) _ POINTS (ppb) %) (%) __ REFERENCE
. A8 Bench 1084 1000-10000 ‘ 1900.000 2 WERL
* AnFF Piliot 2380 1000-10000 . 0.900 ** 0.9 WERL
WOx + PACT Plict Zmpro >180000 E 148.000 0.9 wag

“*Data used In developing the fevised standard.
** Quantified below the detection limk 2.4 ppg).
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3320 Tetrachloroethylene

The dat; for tetrachloroethylene were compiled from the EAD and WERL
databases, BDAT Solvents Rule data, and PACT® data from literature. These data are
prese;lted in Table 3-24. Technologies for which data are available include AL,' AS, '
AS+Fil, AirS, AnFF, BT, CAC+Air$, ChOx, Chred, GAC, PACT*, RO, S§, TF, UV,
agd WOx. The (reatinent performance data represent bench-, pilot-, and full-scale
studies. '

The treatment performance data available from the EAD database were
" used to determine the BDAT treatment standard for this constitueni for the following
reasons: '

(1) The EAD data represent treatment performance data from the
OCPSF sampling episodes. The data collected by EAD include
long-term sampling of several industries; therefore, the Agency
believes these data are representative of the total organic chemical
industry and can adequatcly represent a wastewater of unknown
characteristics. :

(2) The EAD data were carefully screened prior to inclusion in the
OCPSF database. These data were used in determining a
promuigated EAD limit.

(3) A promulgated EAD limit represents data that have undergone
further review, and have received acceptance by both EPA and
industry.

BDAT for tetrachloroethylene was identified as SS (steam stripping). The

BDAT treatment standard was calculated using the EAD median long-term average
effluent concentration of 10.4 ppb and the EAD Option 1 variability factor (32). The
calculation of the resulting BDAT treatment standard for tetrachloroethene (0.056 ppm)
is described in Section 5.0 and is shown in Table §-3.

NRI/NW-054
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. TABLE 3-24
= WASTEWATER TREATMENT PERFORMANCE DATA
FOR TETRACHLOROETHYLENE

TECHNOLOGY LUMT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
_TECHNOLOGY ___ SZE FACRITY _ (ppb) ] POINTS ____ (ppb) (]
AL Ful 18 0100 e 10.000 0
AS Full 18 0-100 3 10.000 o
AS Full . 0100 s 2000 s
AS Full 8 0100 4 0.000 -
AS Ful 230A 0-100 3 2100 o
AS Full 1587E 0100 0870 s
AS Full 23 0100 22000 -
AS Ful 238A 0100 s 1.000 ”
AS Full 18 0100 4 1.000 9
AS Ful 24A 100-1000 3900 9.7
AS Ful 18 0100 s $.000 s
AS Full 18 100-1000 s 8.000 9.7
AS Full 18 0-100 3 22000 I
AS Ful 18 0-100 6 28.000 n
AS Pilot 2418 100-1000 s 11.000 883
AS Ful 18 1000-10000 ¢ 440,000 "
AS Full 2018 0-100 . 8.000 %S
AS Full 18 0100 4 €.000 a
AS Ful 18 100-1000 s 48.000 ”
AS Full 18 100-1000 e 28.000 7
AS Ful 23A 0-100 0.800 %9
AS Ful 18 0100 e 8.000 P
AS Ful 18 0100 s 14.000 74
AS Fud ®B 100-1000 s 100.000 "
AS+AI Full o8 10000-100000 3 230.000 90.04
AS+Fi © Full s 100-1000 18 11.000 9.7
NS Pilot 218 6100 1 0.500 %8
ArS Pliot 710 0100 1 - 0200 9.7
NS Full 100-1000 1 0.800 20.43
AIS L™ 228 0100 1 0200 94.3
AvS Pilot 278 100-1000 1 0.500 %0.73
ArS Piot 2078 0100 1 0.500 %3
AVS Full oA 0100 0960 984
AS Pilot 2208 0100 1 0200 9.78
A8 Pllot 2008 0100 1 0200 90.17
AirS Pilot 13838 0100 0200 9.1
AlrS * Piot 2148 100-1000 1 0.900 90.31
AVS Full 1042E 100-1000 0.500 9.7
AlrS Full 3228 100-1000 ® 1200 2.78
AS Pliot 1962€ 1000-10000 3 5.000 99.74
AnFF Bench 7240 10000-100000 4.400 90.99

§ SREED BAEAN AAREA AAAA DIAAD BANRN AEANA RSN |
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. TABLE -4
s WASTEWATER TREATMENT PERFORMANCE DATA
FOR TETRACHLOROETHVLENE

RANGE AVERAGE
osracnon INFLUENT uo.ormwmr

TECHNOLOGY CONCENTRATION DATA CONCENTRATION m REMOVAL
TECHNOLOGY SZE FACLITY m _ppb) _POINTS (pd) %) ) REFERENCE
BT Full P22s - 96-31800 18 47.000 BOAT #
BT Full P200 110-1748 7 ‘ 10.000 BDAT ¢
aT Full REFe a2 1. 7.300 BOAT #
CAC+AKS Full 16330 0-100 7 Q.100 » WERL
ChOx Pt 2028A 0-100 4 2.000 % WERL
ChOx Plict AWCA . 0-100 4 1.700 “ WERL
Chred Benoh 230 1 . 8.000 ART
GAC Full 12048 . Q100 . 1.000 8.2 WERL
QAC Full 2458 1000-10000 1 10.000 98.13 WERL
GAC Full KA 100-1000 1 10.000 0.3 WERL
PACT Banch 242€ 100-1000 10.000 T ] WERL
PACT Bench Tmpro 04 1.000 9.7 WAO
PACT Bench dmpro 13 1 10.000 "8 WAO
RO Pliot 238 0-100 1 30.000 & WERL
- RO Plict 180A o100 0.250 )] WERL
*88 Full s 10 10800-241000 14 18.400 EAD*
S8 Full_ + &8 1000-10000 10 10.000 %28 WERL
S8 Fal 68 10000-100000 e 10.000 90.95 WERL
TF Full 18 0100 8 12.000 [ ] WERL
TF Full 18 100-1000 s 26.000 { ) WERL
TF Full 18 0-100 ] 18.000 84 WERL
TF Full 18 0-100 4 1.000 988 WERL
T Full 18 ©-100 [ ] 6.000 7 WERL
TF Full 18 . 0100 8 3.000 .3 WERL
uvie] Bench 1138E . 0100 1 7.500 ] WERL
WOx REF10 41000 1 1000.000 BOAT #
WOx Pllot 780 1000000 900.000 20.08 WERL

# EAD data presenied in the BOAT Solvents Rule FO01-F008 Background Document.
* Data used in developing the revised treatment standard.
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3321 - Toluene

The data available for toluene were compiled from the EAD and WERL
databases, BDAT Solvents Rule data, WOx and PACT® data from literature, and EPA
WAO test data. These data are presented in Table 3-25. Technologies for which data
are available include AL, AL+AS, API+DAF+AS, AS, AS+Fil, AirS, AirS+GAC, BT,
BT+AC, GAC, PACT*®, RO, SS, SS+AC, TF, UF, WOx+PACT*, and WOx. The
treatment performance data represent bench-, pilot-, and full-scale studies.

A The treatment performance data available from the EAD database were
used to determine the BDAT treatment standard for this constituent for the following
reasons: '

(1) The EAD data represent treatment performance data from the
OCPSF sampling episodes. The data collected by EAD include
long-term sampling of several industries; therefore, the Agency
believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of- unlmown
characteristics.

(2) ° The EAD data were carefully screened prior to inclusion in the
OCPSF database. Thesedatawereusedmdeteamninga
promulgated EAD limit.

(3) A promulgated EAD limit represents data that have undergone
further review, and have received acceptance by both EPA and
industry.

' BDAT for toluene was identified as SS (steam stripping). The BDAT
treatment standard was calculated using the EAD median long-term average of 10 ppb
and the EAD Option 1 variability factor (32). The calculation of the resulting BDAT
treatment standard for toluene (0.080 ppm) is described in Section 5.0 and is shown in -
Table §-3. ‘
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: TABLE 3-28
WASTEWATER TREATMENT PERFORMANCE DATA

FOR TOLUENE
RANGE ‘ AVERAGE
DETECTION INFLUENT NO. OF EFFLUENT

. ’ TECHNOLOGY LT CONCENTRATION OATA CONCENTRATION RECOVERY REMOVAL

FACRITY __ (ppb) _ippb) POINTS fepb) ) 00  REFERENCE
AL: Full e 100-1000 3 10.000 82 WERL
AL Beroh o 1000-10000 90.000 2 WERL
AL Full 18 ' 100-1000 6 32.000 98.1 WERL
AL+AS Full 23%0 1000-10000 4] 4.000 90.05 WERL

API+DAF+AS Full 14820 10600-100000 4 11.000 90.93 WERL
AS Bench 2020 10000-100000 o 10.000 90.98 WERL
AS Full &8 10000-100000 3 73.000 90.84 WERL
AS Full (] 1000-10000 3 10.000 9%.57 WERL
AS Ful o758 1000-10000 12.000 90.68 WERL
AS Full 8 10000-100000 3 76.000 99.90 WERL
AS Bench 2008 100-1000 10 0.800 0.3 WERL
AS Full [ ] 1000-10000 ™ 10.000 90.73 WERL
AS Full 18 1000-10000 ¢ $.000 20.81 WERL
AS Full 8 1000-10000 18 10.000 20.08 WERL
AS Full e 1000-10000 3 24.000 90.78 WERL
AS Full 9758 1000-10000 200.000 9.3 WERL
AS Full e 1000-10000 7 10.000 08 WERL
AS Full 9758 100-1000 23.000 o WERL
AS Full e8 1000-10000 3 20.000 90.9 WERL
AS Plict 2268 100000-1000000 7 . 300.000 90.85 WERL
AS Full 68 100-1000 4. ~ 10.000 748 WERL
AS Full 8 100-1000 4 10.000 976 WERL
AS Full 18 0100 8 4.000 L WERL
AS Full 9738 100-1000 7.600 90.04 WERL
AS Full 18 100-1000 ] 4.000 90.48 WERL
AS Ful 240 0100 0.700 .1 WERL
AS Ful 18 0-100 4 3.000 90.6 WERL
AS Full 15876 0-100 6.100 0 WERL
AS Full 2018 100-1000 a2 §7.000 - 14 WERL
AS Full 18 100-1000 $ 12.000 9.9 WERL
AS Full 18 0100 4 1.000 % WERL
AS Full 234A 0100 . 0200 962 WERL
AS Full 8 100-1000 4 4.000 984 WERL
AS Full 18 0-100 -] 2000 976 WERL
AS Full 20A 0100 3 6200 K7 WERL
AS Full (] 100-1000 3 10.000 ¥ ) WERL
AS Full 18 0-100 L] 2000 7.1 WERL
AS Full 18 0-100 4 4.000 ] WERL
AS Pliot 2418 100-1000 8 4.000 08¢ WERL
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TABLE 325 (Continued)
WASTEWATER TREATMENT PERFORMANCE DATA
FOR TOLUENE
RANGE AVERAGE
osracnou INFLUENT NO.OF  EFFLUENT
TECHNOLOGY CONCENTRATION DATA CONCENTRATION RECOVERY mAL
_JTECHNOLOGY SZE FACRITY Jzﬁ (opb) POINTS (epb) %) (%) __ REFERENCE
AS Full 24 - 0:100 : ' 0.200 989 WERL
AS Ful 18 0-100 ] 3.000 ] WERL
AS Full 18 1001000 ] 20,000 (] WERL
AS Full 18 0-100 e 1.000 7.3 . WERL
AS Full 18 0-100 s 1.000 7.4 WERL
AS Full 2%A 0-100 . 0.200 977 WERL
AS - Full s 0-100 (] 2000 983 WERL
AS Full : 18 ) 100-1000 8§ $8.000 28 WERL
AS Pilot 2088 100-1000 20 0.000 99.78 'WERL
AS Ful 18 100-1000 s 10,000 0.4 WERL
AS Full 24A 100-1000 0.200 909 WERL
AS Full ] ] 100-1000 e $1.000 8.4 WERL
AS Pilot REF2 92000 ] 23487.000 BDAT #
AS + Fil Full [ 10000-100000 3 10.000 - 99.98 WERL
AirS Full 26 100-1000 7 3 0.0%0 90.77 WERL
AirS Piiot 13826 0-100 3 1.700 953 WERL
AIrS Bench 13208 10000-100000 s 2800.000 %24 WERL .
AirS Ful 00A 0-100 0.940 7 WERL
AirS Fulf 228 0100 s 2000 7.4 WERL
A8 Piiot 248 0-100 1 0.500 % WERL
AIrS Full 228 1000-10000 [ ] 34.000 $0.18 WERL
AiS Ful 228 10000100000 ] 114.000 90.33 WERL
AirS+GAC Full 2294 0-100 19 1.000 ] WERL
14 Full P08 83457478 10 1401.000 BOAT #
BT Ful P21 11544000 7 10.000 BOAT #
13 Full pP202 60158 20 10.000 BDAT #
ar Ful P24 1100 1 10.000 BOAT #
1) Full P210 138-.5008 2 10.000 BDAT #
BY Ful ] 99208 3 10.000 BOAT #
8T Full 217 34400-00000 s 73.000 BOAT #
(13 Full P24 2350-35000 2 21.000 BDAT #
(13 Full P242 - 1200-1633 2 10.000 BOAT #
BT Full L 10323 [ ] 10.000 BDAT #
8T Full P208 140-840 14 10.000 BOAT #
BT Full P20 22700 1 10.000 BOAT #
1 Full ] 7712098 ] 430.000 BOAT #
ar Full P28 15640-20080 3 10.000 BOAT #
8T Full P53 08230 3 103.000 BOAT ¢
(13 Full pas? 1730-12800 24 12.000 BDAT ¢
.13 Full p2es 37730-50000 3 10.000 BDAT #

7 EAD deta presented in the BOAT Soivents Fule FOO1-FO08 Background Dooument,
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TABDLE 3-28

(Continued)
" WASTEWATER TREATMENT PERFORMANCE DATA
. FOR TOLUENE

TECHNOLOGY LUMT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
_TECHNOLOGY SIZE FACLITY (ppb) {ppb) POINTS {ppb) (%) __ REFERENCE
er -Full P28e 24000-160000 ] 76.000 BDAT #
8T Full - PAS 3300-4550. o 10.000 BOAT #
BT Ful P2%0 3803-30347 18 10.000 BDAT #
BT Ful REF4 680 1 4.000 BDAT #
8T+AC Full P248 771289 10 113.000 BOAT #
GAC Pilot 4388 10000-100000 10.000 90.06 "WERL
GAC Ful 2488 10000-100000 1 10.000 $0.94 WERL
QAC Piiot REF7 120 1 0.300 4 BOAT #
PACT Bench 2008 100-1000 13 0.300 90.78 WERL
PACT Bench 242E 0100 8.000 92 WERL
PACT Bench Zmpro %0 1 1.000 9.9 WAO
PACT Bench Zimpro s7 1 8.000 o WAO
RO Full 2508 100-1000 20.000 s WERL
RO Pilot 2508 0100 12.000 ”» WAL
RO Full 2508 1000-10000 420,000 4.7 WERL
*sg : 0415 10 18300-29000 3 12.000 EAD*
ss Ful oa 1000-10000 2 10.000 0.7 WERL
ss Full ea 10000-100000 | 12.000 90.96 WERL
*s8 0418* 10 2570-42% 4 22.300 EAD*
ss Plict REF¢ 92000 s 42.000 BDAT #
ss Ful P248 s768 4 10.000 BDAT #
SS+AC Full P27 640-0080 3 11.000 BOAT #
TF Full ] 100-1000 3 10.000 983 WERL
T Full 18 0100 . ] 10.000 » WERL
13 Full 18 0-100 ] 7.000 o WERL
¥ Full 18 ©-100 ] 2000 972 WERL
TF Ful 18 0100 (] 1.000 902 WERL
¥ Full 18 100-1000 4 7.000 978 WERL
UF Pilot 2508 100-1000 84.000 ] WERL
WOx REF10 8500000 1 200000.000 - BOAT #
WOx Bench Zmpro 4330000 - 1 12000.000 9.7 WAO
WOx Bench Zmero 5000 1 500.000 ] WAO
WOx Pliot Zmpro 30000 1 $00.000 2.3 WAO
WOx Full Zmpro 50 €2000-82000 2 10980.000 WAO
WOx Full 20E 100-1000 §7.000 ” WERL
WOx Pliot 70 10000-100000 800.000 9.3 WERL
WOx + PACT  Pllct 2mpro 8 130000-180000 s 8.000 909 WAO
WOx[B] Bench 780 1000-10000 800.000 20 WERL
wox{B] Bench 700 10000-100000 1000.000 o8 WERL
WwOx(8] Bench 10848 10000-100000 $00.000 %9 WERL
wox{B] Bench 1084E. 1000000 . 220000.000 987 WERL

“# EAD deta presented in the BOAT Soivents Ruie FOO1-008 Background Document.

* Data used in developing the revieed treatment standard.
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3322 LL1-Trichloroethane

The data available for 1,1,1-trichloroethane were compiled from the EAD
and WERL databases, BDAT Solvents Rule data, and WOx and PACT* data from
literature. These data are presented in Table 3-26. Technologies for which data are
available include AL, AS, AirS, BT, GAC, PACT*, RO, SS, TF, UV, and WOx. The
- treatment performance data represent bench-, pilot-, and full-scale studies.

The treatment performance data available from the EAD database were
used to determine the BDAT treatment standard for this constituent for the following
reasons: | ' ’

(1) The EAD data represent treatment performance data from the
OCPSF sampling episodes. The data collected by EAD include
~ long-term sampling of several industries; therefore, the Agency
believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of unknown
charactensncs '

(2) The EAD data were carefully screened pnor to inclusion in the
OCPSF database. These data were used in determining a
promulgated EAD limit.

(3) A promulgated EAD limit represents' data that have undergone
further review, and have received acceptance by both EPA and
industry.

BDAT for 1,1,1-trichloroethane was identified as SS (steam stripping). The
BDAT treatment standard was calculated using the EAD median long-term average
effluent concentration of 10 ppb and the EAD Option 1 variability factor (32). The
calculation of the resulting BDAT treatment standard for 1,1,1-trichloroethane (0.054
ppm) is described in Section 5.0 and is shown in Table S-3.



. TABLE 3-28
=5 WAST!NATER TREATMENT PERFORMANCE DATA
FOR 1,1,1-TRICHLOROETHANE

RANGE AVERAGE

osm'mon INFLUENT  NO.OF  EFFLUENT
TECHNOLOGY CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
_JECHNOLOGY ___ SRZE FACIITY JEE! —{ppb) POINTS (ppY) %) (%)  REFERENCE
AL Ful 18 0100 s 10.000 0 WERL
AS Full 2018 0100 e 21.000 ” WERL
AS Ful 18 2-100000 4 10.000 » WERL
AS Full 234A 1000-10000 1.300 90.08 WERL
AS Ful 18 1000-10000 e #50.000 o WERL
AS Full 18 0100 s 9.000 (Y WERL
AS Full 18 0100 4 10.000 “ WERL
AS Full 8 0100 s 10.000 o WERL
AS Full 18 1001000 e 12,000 0 WERL
AS Full e 100-1000 3 10.000 8.9 WERL
A3 Full aTsE 0100 7 1.000 Y WERL
AS Full Y : o100 . 4 12.000 7 WERL
AS Full 9758 100-1000 4.000 98.4 WERL
AS Full 234A 0100 1.000 578 WERL
AS Pliot 2068 100-1000 2 . 0.300 9%.77 WERL
AS Full B 100-1000 s $4.000 ) WERL
AS Full 1B 100-1000 e 5.000 8.2 WERL
AS Full 1 0100 e 30.000 % WERL
AS Ful 18 0100 4 5.000 98 WERL
AS Fl 1B 100-1000 e 28.000 943  WERL
AS Full 2344 0100 1.300 7 WERL
AS Full 238A 0100 3 2200 e WERL
AS Full 244 0-100 _ 1.300 7 WERL
AS Full 18 0100 | 2,000 %58 WERL
AS Full 238A 0100 3 2900 (4 WERL
AS Full 1507E 100-1000 0270 90.73 WERL
AS Full 1 1001000 5 100.000 ) WERL
AS Full a7sE 0100 7 1.000 =3 WERL
AS Full 18 0100 ) 7.000 ™ WERL
AS Full 18 0100 3 8.000 “ WERL
AS Full 18 0100 3 2,000 T WERL
AS Pliot 2418 © 1001000 s 8.000 72 WERL
AS Ful 18 0100 s 1,000 98.4 ' WERL
AS Full 18 0100 3 4.000 ™ WERL
AS Fult 23A 0100 : 1.300 » WERL
AS Bench 2020 100000-1000000 1600.000 sse WERL
AS Pilot AEFS 257 1 23.000 BOAT #
AS Phot REF2 150000 e 48883.000 BOAT #

“FEAD data presentsd In the GOAT Soivents Fiule F001-F008 Background Dooument.
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= T TABLE 3-28
WASTEWATER TREATMENT PERFORMANCE DATA
FOR 1,1,1-TRICHLOROETHANE

RANGE AVERAGE
DETECTION  INFLUENT  NO.OF  EFFLUENT

: TECHNOLOGY LUMIT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY __ SIZE FACLITY _ (ppb) {opb) POINTS ppb) o) %) _ REFERENCE
AiS Pilot 2118 0100 1 .. 1000 908 WERL
Al Pliot 2078 0100 1 0.500 978 WERL
A8 Pliot 812 1000-10000 48.000 98.9 WERL
Al Pllot 2228 100-1000 1 1.100 075 WERL
A8 Pliot 812E 0100 2000 29 WERL
AIS Pllot 218 100-1000 1 1.700 995 WERL
NS Pliet 13826 1000-10000 3 130.000 as WERL
NS Piiot o12E 1001000 12,000 ® WERL
AS Pliot 778 0100 1 0.300 o7 WERL
A8 Pliot 206E 100-1000 7.000 98 WERL
Ars Ful 13u4E 102-1000 0200 %98  WERL
AS Pllot 2198 0100 1 0.500 987 WERL
BT Ful P240 10218 s 10.000 WERL
GAC Benoh 13626 10-100 1.000 990  WERL
aAc Ful 12848 0100 _ 1000 8.8 WERL
aac ., Full 12048 : 100-1000 - 1.000 2035  WEAL
aAc Prot s12E 100-1000 1.000 9008  WERL
PACT Bench 212 100-1000 25.000 28 WERL
PACT Bench Zimpro ) 1 1.000 %9  WAO
PACT Bench Zmpro 408 1 25,000 %8 WAO
RO Piiot 180A 0-100 0.0 982 WERL
RO Full 100-1000 36.000 956 WERL
RO Piot 3238 0100 1 2000 978 WERL
RO Full 2508 100-1000 10.000 98 WERL
ss Ful ™ 10000-100000 10.000 094  WERL
*58 . Fu 93 10 1190036000 14 10.000 EAD*
ss Pllot REF2 150000 5 483.000 BDAT #
™ Full arse 0-100 7 1.000 0 WERL
" Fol 8 0100 5 2000 e WERL
¥ Ful 18 100-1000 o 2000 983 WERL
T Full 18 0100 ] 5.000 %22 WERL
uvie] . Bench 11308 0-100 v 30.000 4 WERL
WOx _ REF10 370000 1 1000.000 BOAT #
WOx Full Jmpre 0 0500-9000 2 : "~ WAO
WOx Ful 2028 100000-1000000 400.000 2998 - WERL

““Data used in developing the revieed Yeatment standard.
# EAD data presented in the BDAT Solvents Rule FO01-F008 Background Dooument.
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3323 Trichloroethylene

The data available for trichloroethylene were compiled from the EAD an¢

WERL databases, BDAT Solvents Rule data, and PACT* and WOx data from literature
| These data are presented in Table 3-27. Technologies for which data are available
include Chred, AS, AirS, BT, BT+AC, CAC+AirS, ChOx, GAC, PACT*, RO, SS, TF,
UV, and WOx. The treatment performance data represent bench-, pilot-, and full-scale
studies. '

The treatment performance data available from the EAD database were
used to determine the BDAT treatment standard for this constituent for the following
reasons:

(1) The EAD data represent treatment performance data from the
OCPSF sampling episodes. The data collected by EAD include .
long-term sampling of several industries, therefore, the Agency
believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of unknown

(2) The EAD data were carefully screened prior to inclusion in the
OCPSF database. These data were used in determining an EAD
promuigated limit.

(3) A promuigated EAD limit represents data that have undergone
further review, and have received acceptance by both EPA and
BDAT for trichloroethylene was identified as SS (steam stripping). The
BDAT treatment standard was calculated using the EAD median long-term average of
10 ppb and the EAD Option 1 variability factor (32). The calculation of the resulting
.BDAT treatment standard for trichloroethylene (0.054 ppm) is described in Section 5.0
‘and is shown in Table 5-3. '

NRI/NW-054



) TABLE 3-27
WASTEWATER TREATMENT PERFORMANCE DATA

FOR TRICHLOROETHYLENE
RANGE AVERAGE
DETECTION INFLUENT NO.OF  EFFLUENT

, TECHNOLOGY LUMT = CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

. TECHNOLOGY SZE . FACLITY  (ppb) {ppb) POINTS {ppb) (%) (%) __REFERENCE
AS Bench 2020 10000-100000 210.000 920.78 WERL
AS Ful X 18 . 0-100 4 8.000 » WERL
AS Full 18 100-1000 e 2000 023 WERL
AS Full [ ] . 100-1000 3 10.000 94.1 WERL
AS Full 1S87E 0100 0.100 987 WERL
AS Full . S7SE 0100 7 2.500 ss WEFRL
AS Full 18 0100 e 1.000 9.7 WERL
AS Piliot 20088 100-1000 20 1.500 98.6 WERL
AS Full 238A 0100 3 2100 90.8 WERL
AS Full 1B 100-1000 4 3.000 973 WERL
AS Pilct 2418 1001000 s 7.000 987 WERL
AS Fult 18 100-1000 8 64.000 74 WERL
- AS Full 234A 0-100 0.700 n WERL
AS Ful 2018 0-100 s 13.000 o WERL
AS Ful 18 0100 e 2.000 978 WERL
AS Full B 0100 s 1.000 9.8 WERL
AS Full e8 ; 0100 8 10.000 ® WERL
AS Full 238A 0100 ] 0.500 48 WERL
AS Full 234A 0100 0.700 223 WERL
AS Full 1B 100-1000 -] 31.000 74 WERL
AS Ful 18 100-1000 e 67.000 4 WERL
AS Full 18 0-100 4 4.000 %.7 _WERL
AS Full 1B 100-1000 8 $7.000 %2’ WERL
AS Full 18 0-100 ] 16.000 72 WERL
NS PRot 13828 1000-10000 3 1.000 96.94 WERL
A8 Pliot 2008 100-1000 1 0.800 90.58 WERL
AiS Full 1908 100-1000 1.300 90.73 WERL
AirS Pllot 20A 100-1000 27.000 | 74 WERL
Alr'S Pliot 2168 100-1000 1 2100 90.9 WERL
AlS Pliot 2198 ~ 100-1000 1 0.500 90.58 WERL
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_ TABLE 3-27 (Continued)
= "% WASTEWATER TREATMENT PERFORMANCE DATA

FOR TRICHLOROETHYLENE
. RANGE AVERAGE
DETECTION INFLUENT NO.OF  EFFLUENT
TECHNOLOGY uMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOQY SIZE FACLITY (ppb) fpob) POINTS _{ppb) ) (%)  REFERENCE
T A8 Pliot 306A 0-100 0.300 00.44 WERL
AVS Plict 218 . 100-1000 1 . 3100 988 WERL
AirS Pliot 205E . 0100 1.000 972 WERL
AIrS Pliot 208 * 100-1000 1 0.200 90.52 WERL
A Pllct 278 . 100-1000 1 1.200 90.80 WERL
ArS Ful 228 100-1000 10 0.629 20.91 WERL
" AS Phot 1327€ 1000-10000 190.000 013 WERL
AIS Pliot i 0100 1 0.400 T ) WERL
Al Full 2238 . 0100 1 0.500 962 WERL
AiS Ful 60A 0100 1.400 . 90.1 WERL
AlS Pliot 300A 0-100 3.000 932 WERL
AS Pliot 218 0-100 1 0.500 90.44 WERL
AS Pliot 1585E 0100 1 4.300 (14 WERL
Alr3 Pllot 13838 100-1000 8.000 971 WERL
A8 Plict 1327€ 0-100 : 4.300 (74 WERL
AlrS Plot 2118 1000-10000 1 7.700 20.3 WERL
A8 Full 1042E 0100 0.300 $9.08 WERL
A8 Pt 2158 0100 L 0.5%00 98 WERL
AkS Pt 2088 0-100 1 0.700 99.03 WERL
A8 Piiot 2228 0-100 1 0.300 e WERL -
AlS Ful 228 1000-10000 7 11.000 20.77 WERL
AIS Pict 1588E 1000-10000 1 170.000 . o WERL
AlS Plict 710 100-1000 1 8.000 985 WERL
AlS Pilot 2078 0-100 1 0.500 987 WERL
8T Ful REF4 0 1 8.800 BDAT #
1 Full P213 1678 3 10.000 BDAT #
BT Ful P217 98224 3 10.000 BOAT #
8T Full p23s 44 1 16.000 BOAT #
BT+AC Full P48 w0 s 10.000 BDAT #
CAC+ANS Full 18330 0-100 20 0.200 90 WERL
ChOx Pt 2028A 0-100 4 3700 082 WERL
“# EAD data presented in the BDAT Solvents Rule FOO1-FOOS Background Document.
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TABLE 3-27 m
WMMMWMDATA
L " FORTRICHLOROETHYLENE
RANGE AVERAGE

. DETECTION INFLUENT NO. OF EFFLUENT

TECHNOLOGY LT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SZE __ FACHTY (ppb) (ppb) POINTS fopb) o) 06  REFERENCE
ChOx Plict 2028A 100-1000 ‘ 7.100 V] WERL
Cheed - Pilot 200 1 8.000 ART
Chred Bench 200 . R} 3.900 ART
Chred Bench 300 1 0.400 ART
QAC Fus * 12048 100-1000 1.000 WERL
GAC Full 12048 0-100 1.000 ¥ WERL
QAC Full 2468 100-1000 1 10.000 s WERL
GAC Full 12048 0-100 1.500 %s WERL
GAC Full 2458 1000-10000 1 . 10.000 20.40 WERL
QAC Full 237A 100-1000 | I 10.000 1) WERL
GAC Piot REFY 1m 1 0.500 BOAT #
PACT Bench 2M42€E 0-100 10.000 [ WERL
PACT Bench ZJmpro 20 1 ' 1.000 0.7 WAQ
PACT Bench Jmpro 0 1 10.000 [ ] WAOD
PACT Bench Jmpro 28 1 0.008 20.08 "WAD
A0 Full 2508 100-1000 110.000 » WERL
RO Ful 2508 0100 5.800 ™ WERL
RO Pliot 2% . 0100 1 88.000 0 WERL
g9 Full “s 10 5010300 ) 18 18100 EAD*
Full 2518 1000-100U0 10 8.000 90.91 WERL
s Ful B 1600-10000 14 16.000 9920 ° WERL
ss Full 8 10000-100000 2 10.000 0.97 WERL
88 Full 2518 1000-10000 10 10.000 90.79 WERL
*8S Fult ns 10 22900-82700 14 10.000 EAD*
‘88 Full P284 10-10300 18 16.000 8DAT #
113 Full 18 0-100 8 1.000 - ¥ ] WERL
TF Fult 18 100-1000 5 1.000 $9.33 WERL
T Full 18 0100 S 1.000 [ 1] WERL
) 1 Full 18 0100 8 1.000 984  WERL
\ 1 Ful 18 ’ 0-120 e 8.000 9.2 WERL
ws) Bench 11388 0-100 22.000 58 WERL
WOx Bench Zmpro 500000 1 1700.000 9.7 WAO
WOx Bench 2mpro 300000 1 2000.000 9.3 WAO
WOx [B] Bench 780 100000-1000000 1700.000 - 99.08 WERL
'ﬂnmmhhmm”mmiﬂmm

~mmmmmmmm
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3324 Txichloromonofiuoromethane

The data available for trichloromonofluoromethane were compiled from
the_ WERL and NPDES databases, the BDAT database, and BDAT Solvents Rule data.
These data are presented in Table 3-28. Technologies for which data are available
include AS, AirS+GAC, BT, LL, LL+5S, LL+SS+AC. The treatment performance
data represent full-scale treatment. The resulting effluent concentrations ranged from 1
ppb to 2,400 ppb.

BDAT for trichloromonofluoromethane was identified as LL + SS + AC.
LL + SS + AC was selected as BDAT since this treatment train had the best removal
for those data developed using BDAT guidelines. The BDAT treatment standard for
trichloromonofluoromethane was calculated using the effluent concentration of 7 ppb
and the-appropriate variability factor and accuracy correction factor. The calculation of
the resulting BDAT treatment standard for trichloromonofluoromethane (0.020 ppm) is
described in Section 5.0 and is shown in Table 5-3.

NRI/NW-054 . ‘
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TABLE

WASTEWATER TREATMENT PERFORMANCE DATA

. TECHNOLOGY - UMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SRE FACLITY (opd) (7). POINTS _(ppt) %) (%)  REFERENCE
KY0003603 1 64.000 NPDES
NYO157112 1 30.000 NPDES
NY0157112 1 30.000 NPOES
NJO028291 2 1.000 NPDES
NY0002101 8 8.7%0 NPDES
NYO186371 19 2000 NPDES
NY0002101 - (] e.128 NPDES
LAOOSSS01 s 10.000 NPOES
AZ0000108 1 1.000 NPDES
AZ0000108 11 1.000 NPDES
LADOBB43S 13 4846 NPDES
AZ0000108 1" 1.7% NPDES
NYO005008 1 10.000 NPOES
NY0005008 13 10.000 NPOES
NYO007048 9 1.000 NPDES
NYO177482 ] 3.200 NPDES
A8 Ful 1) 100-1000 1 4.000 979 WERL
ANS+GAC Full 229A 0-100 1 1.000 088 WERL
ar Full LADOS8245 4 18541 NPOES
BT Full REF4 920 1 13.000 BOAT #
w Full K10¢ s 250-20000 s 2400.000 BDAT .
L Full K103 5 25005000 s 1250.000 BOAT
LL+SS Full KIoAKIo8 S 250-20000 8 108.000 BOAT
*LL+SS+AC Full K10/Ki04 S 25020000 4 7.000 BDAT *

# EAD dats presented in the BDAT Solvents Fule FOO1-FO05 Backpround Dooument.

* Data used In developing the revieed treatment standard.
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332§ Ll12-Trichloro-12.2-trifluorocthane

The data available for 1,1,2-trichloro-1,2,2-trifluoroethane were compiled
from the WERL and NPDES databases. ‘These data are presented in Table 3-29. The
technology for which data were available was WOx. The treatment performance data
represent pilot-scale studies with data effluent concentrations ranging from 1 ppb to
2,000 ppb.

Upon further evaluation of this data, EPA does not believe that the
effluent concentrations in the WOX test represent BDAT effluent values that are

achievable. Treatment performance data were therefore transferred to 1,1,2-trichloro-
1,2,2-triﬂuoroeth5.ne from hexachloroethane, which was judged to be most similar to
1,1,2-trichloro-1,2,2-triffuoromethane .in elemental composition and functional groups.
The treatment performance data that were transferred from hexachloroethane are
presented in Table 3-30. BDAT for 1,1,2-trichloro-1,2,2-trifluoroethane was determined
to be AS + FIL. A treatment standard of 0.057 ppm was calculated as described in
Section 5.0 and shown in Table 5-3.
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TABLE 320
WASTEWATER TREATMENT PERFORMANCE DATA
FOR 1,1,2-TRICHLORO-1,2.2- TRIFLUOROETHANE

RANGE AVERAGE

DETECTION INFLUENT  NO.OF  EFFLUENT
TECHNOLOGY UMIT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

TECHNOLOGY _ SIZE  FACLIY  (ppb) (ppb) POINTS ) ) (%) REFERENCE
NY0005008 : 14 10.000 NPDES
NNY0003306 3 5.000 NPDES
NY0005860 s 10000 NPOES
NY0005860 1 1.000 - . NPDES
NYO0088680 17 1.000 ) NPDES
NY0005360 ) 3100 NPDES
NY0107409 2 1.000 NPDES

WOx Piiot 780 1000000 2000.000 00.83 WERL
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. 3326 Xylenes

The data available for xylenes were compiled from the NPDES and WERL
databases, BDAT Solvents Rule data, and WOx and PACT* data from literature. These
data are presented in Tabies 3-30, 3-31, 3-32, and 3-33. Technologies for which data
were available included AS, AirS, PACT®, RO, GAC, and WOx. The treatment
performarice data represent bench-, pilot-, and flill-scale studies. The resuiting effluent
concentrations ranged from 0.40 ppb to 20,000 ppb. .

The BDAT treatment standard for xylenes was determmed using the
combmed data for the ortho and meta isomers. The hierarchy used to evaluate the data,
as described in Section 2.3.2, deviates for xylenes because the BDAT Solvents Rule data
represent pilot-scale data and the WERL database represents full-scale data. Therefore,
data from the WERL database were used to determine the BDAT treatment standard
for xylenes. WOx and an achievable effluent of 56 ppb (the average of the data
available for WOx full-scale studies) were selected. WOx and RO were the only full-
scale data available with higher inﬂ(xent concentrations. The RO technology was not
able to achieve effluent concentrations as low as those achieved by the WOx technology.
Therefore, WOx was selected as BDAT. The resulting BDAT treaunent standard for
xylenes is 0.32 ppm, as shown in Table 5-3.

NRI/NW.0S4
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TABLE 3-30
WASTEWATER TREATMENT PERFORMANCE DATA
FOR 12-XYLENE

RANGE AVERAGE
DETECTION INFLUENT NO. OF EFFLUENT

TECHNOLOGY LIMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY  SZE  FACLITY _ (ppb) (et PONTS ed (%) (%) _ REFERENCE
NYO183828 ) 3 198.330 NPOES
AS Ful 1587E 0100 0.100 %86 WERL
AS Bench 2008 100-1000 18 . 0.900 902 WERL
AlS " Phot 2248 0100 1 0.500 s WERL
PACT Bonch 242 0100 5.000 8.7 WERL
PACT Bench Zmpro 7 1 $.000 4 WAQ
RO Full 2508 10000-100000 300.000 7.8 WERL
* WOx Full 2426 10000-100000 79.900 90.92 WERL *
“F Data used in deveioping the revised treatment standerd.
TABLE 331
WASTEWATER TREATMENT PERFORMANCE DATA
FOR 1,3-XYLENE
RANGE AVERAGE
: DETECTION INFLUENT NO.OF  EFFLUENT
TECHNOLOGY UMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE FACLITY _ (ppb) (o) POINTS (Ppd) (%) (%)  REFERENCE
NY0183628 s 193,330 NPDES
AS Foll 1887E 0-100 : 0.100 %8s WERL
AlS Pliot 2248 0100 1 _ 0.500 72 WERL
GAC Full 14210 0-100 0.130 20 WERL
PACT Bench 242E 0-100 10.000 7 WERL
PACT Bonch Zmpro 3 1 10.000 7 WAO
* WOx Full 24%E 10000-100000 33.000 0.7 WERL *
" Data used in developing the revised treatment standerd.
TABLE 3-32 :
WASTEWATER TREATMENT PERFORMANE DATA
FOR 1,6 XYLENE
RANGE AVERAGE
DETECTION INFLUENT NO.OF  EFFLUENT
TECHNOLOGY LT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SZE FACRITY __ (ppb) (ppd) PONTS __~  (ppb} 00 (%) _ REFERENCE
' NYO183628 s 198.330 ' NPDES
AlS Piiot 2248 0-100 1 0.800 20 WERL
GAC Ful 14210 0100 0.040 7 WERL
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TABLE 333
WASTEWATER TREATMENT PERFORMANCE DATA

FORXYLENE
RANGE AVERAGE
DETECION  INFLUENT  NO.OF  EFFLUENT

. BOAT#
e 1 500.000 : BOAT #
! . 908 WAQO
7RG T preseriad e BOAT Satver e Fooi-Fo08 Background Dosirnar
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4.0 SELECTION OF CONSTITUENTS FOR REVISED REGULATION

This section presents the methodology and rationale for the selection of
organic constituents for revised regulation in nonwastewater and wastewater forms of
F001-F00S. The Agency selected all 26 constituents in F001-F00S for revised regulation
of wastewater forms of these wastes, and all but carbon disulfide, cyclohexanone, 'nd
methanol for revised regulation of nonwastewater forms. The 26 waste constituents
selected for revised regulation are listed in Table 4-1.

Revised treatment standards based on F039 data are not being |
promulgated for carbon disulfide, cyclohexanone, and methanol in nonwastewater forms
of F001-F00S, primarily due to difficulties associated with the analyses of these constitu-
‘ents in nonwastewater matrices. The Agency belicves that treatment of carbon disulfide
is provided concurrently with treatment of halogenated aliphatic and aromatic solvents,
including the following constituents that are being regulated in F001-F00S: carbon
tetrachloride, methylene chloride, tetrachloroethylene, 1,1,1-trichloroethane, and
trichloroethylene. For cyclohexano:ie and methanol, the Agency believes that treatment
" is provided concurrently with treatment of oiygenated wastes, including the following
constituents that are being regulated in F001-F00S5: acetone, n-butanol, ethyl acetate,
ethyl ether, isobutanol, methyl ethyl ketone, and methyl isobutyl ketone.

Therefore, the Agency is neither setting concentration-based treatment
standards, nor treatment standards expressed as method of treatment for these three
constituents, with one exception. This exception applies when carbon disulfide, _
cyclohexahone, or methanol is the only hazardous constituent present in a nonwastewater
form of F001-F005. In such instances, the constituent will retain its November 8, 1986
treatment standard as measured by analysis of the TCLP extract. The November 8, 1986
TCLP treatment standards for carbon disulfide, cyclohexanone, and methanol in
nonwastewater forms of F001-F005 are: 4.8 mg/L, 0.75 mg/L, and 0.75 mg/L,

respectively.

NRJ/NW-054
0603-02.nej . 4-1



’Table 4-1

Regulated Constituents

Acetone

n-Butyl Alcohol
Carbor Disulfide*
Carton Tetrachloride
Chlorobenzene
Meta/Para-Cresol
Ortho-Cresol
Cyclohexanone*
1,2-Dichlorobenzene
Ethyl Acetate

Ethyl Benzene

Ethyl Ether

Isobutyl Alcohol
Methanol*

Methylene Chloride
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Nitrobenzene
Tetrachloroethylene
Toluene .
1,1,1-Trichloroethane
Trichloroethylene
Trichloromonofluoromethane .
1,1,2-Trichloro-1,2,2-trifluoroethane
Xylenes

*These constituents were not selected for regulation in nonwastewater forms of spent
solvent wastes.
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50 CALCULATION OF REVISED BDAT TREATMENT STANDARDS

The Agency based concentration-based treatment standards for regula;ed ‘
constituents on the performance of well-designed and well-operated BDAT treatment
systems. Specifically, the calculation of BDAT treatment standards involved three steps:
(1) accuracy correction of the treatment performance data to account for analytical
interferences with the chemical make-up of the samples; (2) determination of a
variability factor, sbeciﬁc to each constituent, to correct for normal variations in the
performance of a treatment technology; and (3) calculation of the treatment standard,
which is equal to the average effluent concentration multiplied by the accuracy correc-
tion factor and the variability factor. The revised treatment standards that were calcu-
lated for each BDAT List constituent being regulated in nonwastewater and wastewater
. forms of F001-F00S are presented in Table 5-1 and Table 5-3, respectively. The revised
nonwastewater and wastewater treatment standards were calculated for the selected
constituents using the available treatment performance data discussed in Section 3.0.

The Agency aclmowleéges that in certain instances, compliance with the
BDAT treatment standards cannot be demonstrated due to azalytical difficulties in the
analysis of certain wastes. In such instances, if the waste has been treated with a
combustion BDAT process and an analytical sensitivity (i.e., detection limit) within an
order of magnitude of the treatment standard has been achieved, the Agency will
consider that compliance with the treatment standard for the respective constituents in
the waste has been demonstrated (33).

5.1

The revised treatment standards for nonwastewater forms of F001-F00S are
based on treatment performance data available to EPA from 11 of the 14 EPA-con-
ducted incineration tests. Treatment standards for the majority of the regulated

NRI/NW-034
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constituents in nonwastew- ter forms of F001-F005 were calculated using the methodo-
logy summarized in Section 5.1.1. Treatment standards for the remaining regulated
constituents in nonwastewater forms of F001-F00S were calculated using the method-

ology described in the Methodology for Developing Treatment Standards using data
transferred from F, K, and D wastes. This methodology is described in Section 5.1.2.

5.1.1

Treatment standards were calculated for constituents in FO01-FOO0S that are
amenable to quantification in hazardous waste matrices based on incineration
performance data compiled from the BDAT database. Specifically, the Agency
considered constituent concentrations in incinerator ash from 11 of the 14 incineration
tests listed in Table 3-1. As discussed in Section 3.0, data from Tests 3, S, and 6 were
not used in calculating treatment standards for constituents in F001-F005.

Concentration-based treatinent standards for waste constituents selected for
regulation were calculated by multiplying the constituent detection limit in ash by an
accuracy correction factor and a variability factor. The following section and Sections
5.2.1 and 5.2.2 discuss these three components of the treatment standard calculations.
These calculations are summarized in Table 5-1. |

Detection Limits

. Detection limits from the analyses of the incinerator ash residuals from the
11 incinerator tests were used to calculate treatment standards for constituents regulated
in nonwastewater forms of F001-F00S. Table 3-2 presents the detection limits used in
the calculation and Table 3-3 presents the treatment performance data for those tests
where each constituent was detected.

NRI/NWOS4



The following hierarchy is a summary of the methodology used to
determine which detection limit was used in the calculation of each treatment standard,
with the noted exception regarding acetone (see Exceptions to the Methodology):

(1)

@

)

If the constituent was detected in the untreated waste, the standard
was calculated from the highest detection limit for that constituent
of those incineration tests where the constituent was detected in the
untreated waste.

If the constituent was not detected in the untreated waste and was
detected in the treated waste, the standard was calculated from the
highest detection limit for that constituent of those incineration tests
where the constituent was detected in the treated waste.

If the constituent was not detected in either the untreated or the
treated waste, the standard was calculated from the highest

- detection limit for that constituent of all"11 incineration tests.

For example, 1,1,1-trichloroethane was detected in the untreated waste of
two treatment tests (4 and 14), as indicated in Table 3-3. The higher detection limit for
1,1,1-trichloroethane in the ash sami;les from those two tests was 2 ppm in Test 4.
Therefore, 2 ppm is shown in Table 5-1 as the detection limit for 1,1,1-trichloroethane
and was used to calculate the applicable nonwastewater treatment standard. |

As a second example, isobutyl alcohol was not detected in the untreated or
treated waste of any of the 11 incineration tests and, therefore, does not appear in Table
3-3. Detection limits for this constituent in ash ranged from 0.2 ppm to 60 ppm, as
indicated in Table 3-2. Therefore, the detection limit of 60 ppm from Test 10 is shown
in Table 5-1 as the detection limit for isobutyl alcohol and was used to calculate the
applicable nonwastewater treatment standard.

NRI/NW-054
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Exceptions to the Methodology

With the exception of acetone, all treatment standards for constituents in
nonwastewater forms of F001-F005 were calculated according to the methodology de-
scribed above. These treatment standards are presented in Table 5-1. Acetone was
detected in the untreated waste in 3 of the 11 incineration tests, Tests 9, 11, and 13.
According to the methodology described above, the highest detection limit for acetone in
the ash from Tests 9, 11, and 13 should have been used to calcﬁlate the treatment
standard. However, the highest detection limit for acetone in Tests 9, 11, and 13 was
0.01 ppm. The Agency believes that this detection limit is too low to be achieved
routinely in ash by analytical laboratories. Therefore, the highest detection limit for
acetone from all 11 incineration tests, S0 ppm from Test 2, is shown in Table 5-1 and
was used to calculate the treatment standard. ‘

5'12

The treatment standards for FOU1-FO00S solvent constituents that do not
have a corresponding U or P waste code were calculated using the methodology
described in the Methodology for Developing Treatment Standards (2). This includes
1,1,2-trichloro-1,2,2-trifluoroethane and ethyl benzene. The treated waste concentration
data for each of these constituents were corrected for accuracy. The average of the
accuracy-corrected treatment values was then multiplied by a variability factor to
determine the treatment standard. The treatment standards calculated for these constit-
uents are presented in Table 5-2.

Treatment pexformance data for these constituents were transferred from
regulated K wastes, as indicated in Table 5-2. Detailed information on the treatment
performance data and the methodology used to calculate the treatment standards for

NRINWOS4
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these constituents can be found in the appropriate background document for each K
waste.

52

The revised treatment standards for wastewater forms of F001-F00S are
based on tréannent performance data available to EPA from wastewater treatment units.
The long-term average effluent concentration for each constituent was multiplied by an
accuracy correction factor and a variability factor to determine the treatment standard.
The treatment standards calculated for wastewater forms of the constituents in F001-
FOQS are shown in Table 5-3. '

52.1 " Accuracy Correction Factors

Accuracy correction factors account for analytical interferences associated
with the chemical matrices of the samples. The accuracy correction factor is
incorporated into the determination of treatment standards by multiplying it (and a
variability factor when appropriate) by the constituent’s detection limit. An accuracy
correction factor was determined for each of the constituénts by dividing 100 by the
matrix spike recovery (percent) for each constituent.

The matrix spike recoveries are devéloped by analyzing a sample of a
treated waste for a constituent and then re-analyzing the sample after the addition of a
known amount of the same constituent (ie., spike) to the sample. The matrix spike
recovery represents the total amount of constituent recovered after spiking, minus the
initial concentration of the constituent in the sample, and the result divided by the spike
concentration of the constituent. Duplicate matrix spikes were performed for some
BDAT List constituents. If a duplicate matrix spike was performed for a constituent, the
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matrix spike recovery used for that constituent was the lower of the two values between
the first matrix spike and the duplicate spike.

An accuracy correction factor of 1.00 was used when both the matrix spike
and duplicate matrix spike recoveries exceeded 100 percent; so that the data were not
adjusted to concentrations below the detection limits. Matrix Spike values of less than 20
percent are not acceptable and were not used to correct detection limits, nor included in
calculating average matrix spike recoveries. |

EAD variability factors already contain accuracy correction measures.
Therefore, to avoid over-correcting the data, accuracy correction factors were not used in
cases where EAD variability factors were used. In cases where an EAD variability factor
was not used, an accuracy correction factor was determined as described above and
included in the treatment standard calculation.

As described above, matrix spike recovery data are'routinely used in
determining accuracy correction factors; however, these data were not available for most
of the treatment performance data examined. Consequently, matrix spike data were
pooled from BDAT and leachate data sources. Leachate matrix spike data were used to
determine an accuracy correction factor in cases where leachate treatment performance -
data were used to establish a treatment standard; BDAT matrix spike data were used in
all other cases. Where an accuracy correction factor was not available for a specific
constituent, an average accuracy correction factor was determined, as presented in
Tables 5-6 through 5-9. '

§22 = Variability Factors
A variability factor accounts for the varibility inherent in treatment system

performance, treatment residual collection, and analysis of the treated waste samples.

NRI/NW.0S4
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Variability factors are calculated as described in EPA’s Methodology for Developing
BDAT Treatment Standards (2) and are presented in Tables 5-4 and 5-5.

Original effluent data points were not always available. Therefore,
variability factors for some constituents were not calculated as described in Reference 2.
For example, effluent data in the WERL database were presented as averages; since
actual effluent data points were not available, it was not bossible to calculate a
variability factor specific to each of these constituents.

The variability factor calculated during the EAD regulation effort was used
for those constituents for which a treatment standard was based on an EAD effluent
limitation (i.e., selected volatile and semivolatile organics).

One of two options was used for constituents where a vanabihty factor was
unknown or could not be calculated.

1 Use of average.variability factors that were generated from the
EAD variability factors and were specific to the type of constituent
under consideration.

(2) Use of a variability factor of 2.8 for constituents that were not
volatile or semivolatile organics.

The average volatile organic variability factor is an average of the
volatile organic variability factors from EAD data as presented in
Table 6-2. The average semivolatile organic variability factors are
averages of the semivolatile organic variability factors from EAD
data as presented in Table 6-3. The procedure for determination of

* these average variability factors was similar to the procedures used
by EPA in previous Land Disposal Restrictions rulemakings to
determine average accuracy correction factors.

A variability factor of 2.8 was used to calculate treatment standards
for constituents for which the long-term average effluent
concentration was based on detection limits only. This variability
factor has been used by EPA in past Land Disposal Restrictions
rulemakings where variability factors could not be calculated.
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Table 51

TREATMENT STANDARDS CALCULATIONS FOR NONWASTEWATER FORMS OF F001-F008
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TABLE 53
B0DAT TREATMENT STANDARDS FOR WASTEWATER

FORMS OF FOO1-FOOS
LONG TERM
AVERAGE EFFLUENT . BOAT TREATMENT
CONSTITUENTS CONCENTRATION V¢ ACF STANDARD
(ppem) —
Acetone 0.10 28 1.01 028
n-Butyl alochol 2.0 28 1.0 6
Carbon disuifide 0.0080 28 1.0 0.014
Carbon tetrachioride 0.010 87 0.087
Chiorobsnzene 0.010 87 0.087
meta/pare-Cresol 0.17 4.4 077
ortho-Cresol 0.02% 4.4 0.11
0.10 28 13 0.3
1.2-Dichioroberzene o.018 S5 0.008
Ethyl scotate 0.000 87 0.34
Ethyl berzene 0.010 87 0.067
Ethyl ether 0.021 8.7 0.12
lscbuty! aicohol 20 28 1.0 s8
Methano! 20 28 1.0 se
Methyiene chicside 0.023 39 0.000
Mathy! sthy! ketone .10 28 10 028
Methy! iscbutyi ketone 0.080 28 1.0 Q.14
Nitrobenzene .04 48 0.088
Pyridine : 0.0024 87 0.014
Tetrachiorosthyiene 0.010 53 0.058
Toluene 0.010 8.0 0.080
1,1,1-Trichiorosthane 0.010 83 0.054
Trichlorosthylene 0.010 53 0.054
Trchloromonofiucromethane 0.0070 28 1.0 0.020
1,1,2:Trichioro-1,2.2-
triflucrosthane 0.010 87 0.087
Xylone(s) 0.088 87 o
T VF - Availablilty Factor
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TABLE 5-4 .
VOLATILE CRGANIC VARIBILITY FACTOR CALCULATION

VOLATILES EAD VARIABLITY
FACTOR

Aorylonivile 453048
Benzene 13.02%
Chiorosthane . $.34300
Chioroform 4713
Chicromethane 37128
1,1-Olchlorosthane 500983
1,2-Dichiorcsthane . 8.22587
1,1-Dichiorosthens . 24743
Trane-1,2-Dichicrosthens 8.34808
Methyiene Chioride 300018
Tetrachiorosthylers 5.34008
Toluens 79008
1.1,1-Trichiorosthane 5.34008
1,1,2-Trichicrosthane 5.34800
Trichicrosthylens §.34008
Vinyt Chioride 5.34008

AVERAGE = 8.7310

VOLATILES VF = §.7310
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TABLESS
SEMVOLATILE VARIABILITY FACTOR CALCULATION

VOLATLLES EAD VARIABLLITY
FACTOR

ACID EXTRACTABLES

2.4-Dimethyiphenci 32508
4,6-Dinltro-o-cresol 11.5417
2.4-Dinlirophenci 245842
4&-Nitrophenol . 247783
Phenol . 245708

AVERAGE = 44403

ACID-EXTRACTABLE SEMIVOLATILES VF = 4.4463

BASE NEUTRAL EXTRACTABLES

Acenaphthalene ' 5.00128
Acenaphthene . 880128
Anthracens 8.00128
Benzo (e} anthracene 800128 .
Serzo (s} pyrene sas
Berzo () Sucranthens 500128
Sie(2-sthythexy) phthalate ) se91788
Cheysene 8.00128
Disthy! phthalate 4.75081
Dimethy! phthelate 4053833
Di-n-butyl phvihalate 323768
Flucranthene . 580128
Fluorens 5.00128
Nephthelene s.00128
Nivoberzene 4.83048
Phenanthrene S80128
Pyrene s.00128

mmmmsmnaw-m
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TABLE 88

. AVERAGE ACF FOR VOLATILE ORGANICS = 1.0

NOTES: ¥ Percent Recovery ls less than 20% that velue
Is not included in the ACF celoulation because & doss not mest the
quallty control eriteria for the BOAT program (36).

¥ Percsnt Recovery is greater than 100% thet

recovery is set at 100% 80 that the daia are not adjusted to

below the detection fimile.

To delermine an Accuracy Cosrection Faoclor [ACF] for
volatiie organics, the average of the lowest recoveries

for each volatile organic constient is calouleted

ACF = 100/ avg. low velue.

VOLATE OBGANIC ACCURACY CORRECTION FACTOR CALCULATIONS - EPA BDAT DATA
PERCENT RECOVERY

: : LOWEST

VOLATLES WAO TEST A WAOT?;T 8 K10WK104 RECOVERY
Motrix Matyix Mabrix Matrix Motrbx Matrix
Spike Splke Splke Spike Spike Spike
Duplicate Duplicate Duplicate

n-Butancl 2 o4 L ] - ] 2

fecbutanol 7 ®° 102 » 20

Methanol 3 o 0 o8 [
3-Chioropropionitrile 1% 1N 2 12 1%

1,4-Dicxane = 153 18 153 52

2-Ethaxyethanol 157 172 181 181 187

Ethylene axdde 103 %4 80 2 =

Methacrylonitrile 150 158, 16 160 180

Trichiorosthene o » o7 [ 74

1,1-Dichiorosthene 108 110 120 120 168

Benzene 108 190 110 120 76 o4 70

Chiorobenzene o8 110 s 90 ' ]

Toluene o7 20 [ 74

AVERAGE » 10823

SETAT = 100
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. TABLE 87
- SEMNOLATILE ACCURACY CORRECTION FACTOR CALCULATIONS - EPA DATA

—_PERCENT RECOVERY_
Low
SEMIVOLATILES WAOA WAOB K103/K104 VALUE ACF
Matrix  Malrix Matrix  Matrix Matrix  hlatrix
ACID SXTRACTABLE ‘Spike  Splke Spike Spike Spike Spike
. Dupiicate Dupiioate Duplicate
p-Chiore-m-crescl 1 12 S8 21 48
2-Chiorophencl 8 S8 a8 -] 18
Pantachiophenol L] 0 s 15
4-Nirophenol 2 13 43 20 80
Phenol o4 @ 2 8 21 48
AVERAGE = 7
AVERAGE ACF FOR ACID EXTRACTABLE SEMIVOLATLLES = 100/37 = 2.7
BASE NEUTRAL EXTRACTASLES ‘
Acenaphthens 72 o8 ” 72 1.4
1,4-Dichiorcbenzens e 74 - - 2 1.9
2,4-Dinitrotoluene 7% 112 % ) 15
N-niroso-di-n-propylamine 79 82 ] 81 20
Pyrene e &7 s 4 1.8
1,2,4-Trichlorobenzene 78 &7 81 et 1.8
Nirobenzens 115 118 18 1.0
Aniitne " o 1.1
AVERAGE = T T3

AVERAGE ACF FOR BASE NEUTRAL SEMIVOLATLES = 100/72.3 = 1.30

NOTES: N Percent Recovery is less than 20% thet value
" In not included in the ACF calculation because &t doss not meet the
Quallty control criteria for the BDAT program (38).

¥ Percent Recovery ls grester than 100% thet
recovery is set at 100% o0 thet the data are not adjusted o
beiow the detection lmile.

To determine an Acouragy Correction Factor [ACF) for

volatile organice, the average of the lowest recoveries -
. for sach volatiie organic constitent is onlculeted.

ACF = 100/ avg. low value.
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TABLE 58
mmmwmrmmm

FOR DOW LEACHATE DATA
— PERCENT RECOVERY.
Matrix :
Matrix Spike Low

VOLATLES Spiks Ouplicate VALUE ACF
Methanol . 100 100 100 10
fsobutyt alochol ) 101 101 20 " 10
nbutyl aloohol ’ 108 [ % 1.01
1,1-Dichicrosthene 10 12 130 1.0
Trichiorosthene ™ o4 o4 1.08
Chiorobenzens % o8 o 1.04
Toluene 100 ’ 100 100 1.0
Benzene L ) 4 4 1.08

AVERAGE = 10178

SETAT = 100

AVERAGE ACF FOR YOLATR.E ORGANICS = 100/100 = 1.00

NOTES: ¥ Percent Recovery is less than 20% that value
bmmmnmmmnmmmu
MWM&”!DA‘I‘mm

¥ Peroent Recovery is greeter than 100% thet
recovery is set at 100% so that the deta are not adjusted te
below the deteclion limils.

To determine an Acouracy Correction Factor {ACF] for
volatile organics, the average of the lowest recoveries
for sech volatile organie constitent s celouleted.
ACF = 100/ avg. low velue.

-
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TABLE 5-9
- vgammhmmncvcommrmmm

FOR CWM LEACHATE DATA
 PERCENT
VOLATLES REMOVAL ACF
Acstone % 1.01
n-Butyl Alochol "z 1.0
leobutyi Aloohol 12 1.01
Methy! B! Ketone ) 101
Methanol 12 1.0
Metiwi lscbutyl Kelone L 1.0
AVERAGE = 1088
SETAT = 100

AVERAGE ACF FOR VOLATLE ORGANICS = 100/100 = 1.00

. NOTER: ¥ Percent Recovery is less than 20% that vaiue
Is not included in the ACF celculation because &t doss nat mest the
quallly control oriteria for the BOAT program 398).

¥ Parosnt Recovery is greeter than 100% thet
recovery is set at 100% eo that the data are not adijusted o
below the detection limia.

To determine an Acouracy Correction Fector (ACF] for
volatile organics, the average of the lowest resoveriss
for sach volatile organic consthent is calov’ed.
ACF = 100/ avg. iow veiue.
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| APPENDIX A |
ACCURACY CORRECTION OF DATA |

The treatment performance data and detection limit data used to _
determine treatment standards were adjusted to account for analytical interferences
associated with the chemical matrices of the samples. Generally, treatment performance
data were corrected for accuracy as follows: (1) a matrix spike recovery was determined
for each BDAT List constituent; (2) an accuracy correction factor was detemnned for
each of the above constituents by dividing 100 by the matrix spike recovery (percent) for
that eonstituent, and (3) treatment performance data or detection limit data for each -
BDAT List constituent were corrected by multiplying the data for each constituent by its
correspondmg accuracy correction factor. The procedure for accuracy correction of the
data is described in further detail below.

Mamxspikereeovenaaredevelopedbyanalyzmgasampleofatreated

for a constituent and then re-analyzing the sample after the addition of a known
amount of the same constituent (i.e., spike) to the sample. The matrix spike recovery
represents the total amount of constituent recovered after spihng. minus the initial
concentration of the constituent in the sample, and the result divided by the spike
concentration of the constituent. Duplicate matrix spikes were performed for some
'BDAT List constituents. If a duplicate matrix spike was performed for a constituent, the
matrix spike recovery used for that constituent was the lower of the recovery values from
the first matrix spike and the duplicate spike. L

Inmwhereamacixspike.wasﬂotperformedfprawasteéomﬁmentin
_the treatment test from which the detection limit was taken, the matrix spike recovery
from & similar constituent from the treatment test was transferred to the constituent.

For some F001-FO0S solvent cbnsﬁments, treatment performance data were
transferred from K wastes. In these cases, when a matrix spike was not performed for a

NRI/NW-0S4 : .
00030228 . ' A-1



particular constituent, the matrix spike recovery for each constituent was derived from
the average matrix spike recoveries of the appropriate analytical fraction (e.g, volatile or
semivolatile organics) for which recovery data were available. First, the matrix spike
recéveries for all volatile or semivolatiles from the first matrix spike were averaged. An
average matrix spike recovery was then calculated for the duplicate matrix spike
recoveries. The lower of the two average matmspiketecoveneswasusedtoealctnate
the accuracy correction factor for the constituent.

Anamacjreorrecﬁonfactormsdetermin’edforuchconstimentby ’
dividing 100 by the matrix spike recovery (percent) for that constituent. An accuracy
correction factor of 1.00 was used when both the matrix spike and duplicate matrix spike
recoveries exceeded 100 percent, so that the data were not adjusted to concentrations
below the detection limits. Matrix spike values of less than 20 percent are not
acceptable and were not used to correct detection limits, nor included in calculating
average matrix spike recoveries. '

Table A-1 presents thé matrix spike recoveries obtained in each of the 11
incineration tests. Matrix spike recoveries and accuracy correction fictors used for each
F001-FO0S solvent constituent included in this document are presented in Tables 5-1 and
52 ’ |
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