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1.0 INTRODUCTION

In accordance w1th the amendments to the Resource Conservation and
Recovery Act (RCRA) enacted in the Hazardous and Solid Waste Amendments _
(HSWA) of November 8, 1984, the Environmental Protection Agency (EPA or the
Agency) is estai)ﬁshjng Best Démonstrated Available Technology (BDAT) treatment
standards for organic Toxicity Characteristic (TC) wastes identified in Title 40, Code of

- Federal Regulations, Section 261.24 (40 CFR 261.24) as D018-D043. Compliance with

these treatment standards is a prerequisite for land disposal of restricted wastes, as
defined in 40 CFR Part 268. EPA may grant a variance from the applicable treatment
standards under 40 CFR 268.44 and under 40 CFR 268.6. EPA may grant waste- and

 site-specific waivers from the applicable treatment standards in 268.41-268.43.

On May 19, 1980, under RCRA, the Agency instituted a framework for
identifying hazardous waste (45 FR 33084). Under this framework, the Agency defines
which solid wastes are hazardous by either identifying the characteristics of hazardous

waste or listing particular hazardous wastes. EPA’s approach for defining hazardous .

waste characteristics was to determine which properties of a wastg would result in harm
to human health or to the environment when improperly managed, and then to establish
test-methods and regulatory levels for each characteristic property. The Extraction
Procedure (EP) Toxicity Characteristic was one of four hazardous waste characteristics
that EPA identifiéd and promulgated in May 1980 (40 CFR 261.24). A solid waste was
classified as EP toxic if the liquid waste extract obtained using the EP contained any of
14 specified toxic constituents at concentrations equal to or greater than the
corresponding regulatory level. These constituents consisted of eight metals, four
insecticides. and two herbicides, which were assigned the hazardous waste codes
D004-DO017. A list of constituents regulated in D004-D017 wastes and their

corresponding regulatory levels are presented in Table 1-1 at the end of this section.

NRJO73
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On March 29, 1990, EPA promulgated the Toxicity Characteristic (TC)
rule, which replaced the EP with the Toxicity Characteristic Leaching Procedure (TCLP)
and added 26 organic chemicals (corresponding to hazardous waste codes D018-D043) to
the 14 existing toxic constituents of concern (55 FR 11798). The TC rule established

that a solid waste is considered a hazardous waste if the waste leachate generated using
the TCLP contains any of these 40 (26 + 14 = 40) constituents at concentrations equal
to or greater than the regulatory levels. The list of the constituents regulated in the final
TC rule and their corresponding regulatory levels are also included in Table 1-1.

Treatment standards based on BDAT for D004-D017 wastes were
promulgated in the Land Dlsposal Restrictions (LDR) for the Third Third scheduled
wastes on June 1, 1990 (55 FR 22520)

This Background Document provides the Agency‘s rationale and technical
support for developing BDAT treatment standards for both nonwastewater and
wastewater forms of the 26 organic TC wastes (D018-D043). The BDAT treatment
standards for wastewater forms of D018-D043 wastes dlscussed in this document are -
applicable to wastes managed in systems other than those regulated under the Clean
Water Act (CWA), those regulated under the Safe Drinking Water Act (SDWA) that
inject TC wastewaters into Class I injection wells, and those zero discharge facilities that
_ engage in CWA equivalent treatment im'or to land disposal. This document also
provides revisions to the nonwastewater BDAT treatment staridard for D015 and
treatment standards for newly identified D012-D017 wastes. Newly identified D012~
D017 wastes are defined as those D012-D017 wastes identified as hazardous by the
TCLP but not by the EP leaching procedure. These wastes are not currently subject to

the existing treatment standards for D012-D017 wastes.

The Agency’s legal authority and the petition process necessary for

requesting a variance from BDAT treatment standards are summarized in EPA’s Final

Best Demonstrated Available Technology (BDAT) Background Document for Quality

\RJ-073 >
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Assurance, Quality Control Procedures. and Methodologies (Methodology Background

Document) (4). The methodology used for estai)lighmg BDAT treatment standards for
- the TC wastes is summarized in Appendix A and Appendix B of this Background

Document.

Section 1.1, below, provides a discussion on the regulatory background for
D004-D043 wastes. Section 1.2 presents a summary of the D012-D043 wastes BDAT

treatment standards, and Section 1.3 briefly summarizes the contents of this document.

1.1 - Regulatory Background

ThlS section presents the regulatory background for the Toxicity
‘ Characteristic‘ wastes (D004-D043). The TC regulatory levels and leachate proéedure, as
well as the BDAT treatment standards for these ‘wastes, are gliscuSsed in this section. A
list of the Federal Register notices related to the development of the Toxicity
Characteristic regulations is presented in Table 1-2, several of which are describ.ed'

below.
1.1.1 - Toxicity Characteristic Regulatory Levels

On May 19; 1980 (45 FR 33084), the Agency instituted the Extraction
Procedure (EP) leaching pi'ocedure to identify wastes which pose a hazard to human -
health and the environment due to their potential to leach significant concentrations of a
hazardous constituent. The Agency identified eight metal (D004-D011) and six pesticide
" TC constituents (DOIZ-D017) that, if present in the EP waste extract in excess of
specified concentrations,' caused the waste to be idéhtified as hazardous. The regulatory
concentration levels were determined by the multiplication of constituent-specific chronic
toxicity levels (the National Interim Primary Drin}ging Water Standards (DWS)) by a

generic dilution/attenuation factor of 100, to reflect both the concentration at which the.

. NRIOT3 ~
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constituent is harmful to human health and the environment and the fate of the
constituent in the environment.

On January 14, 1986, the Agency proposed a framework for a regulatory
program to implement the Congressionally mandated Land Disposal Restrictions (51 FR
1602). This framework required a leaching test, known as the Toxicity Characteriétic '
Leaching Procedure (TCLP), for use in the LDR program in developing hazardous waste
treatment standards and determining whether these standadrds have been achieved. The
TCLP was intended to serve as an improved leaching method that would be sultable for

use in evaluating wastes contmmng both organic and i morgamc constituents.

On June 13, 1986 (51 FR 21648), the Agency proposed to revise the
existing hazardous waste identification regulations by (1) expanding the list of Toxicity
Characteristic constituents, (2) replacing the EP leaching method with the TCLP, and (3)
applying constituent-specific dilution/attenuation factors (DAFs) for each organic
constituent included on the TC list, while retaining the 100-fold DAF.for the metal and
pesticide constituents (D004-D017). The proposal specifically identified regulatory
concentration levels for 52 TC constituents, including the existing 14 metal and pesticide
constituents and 38 additional organic constituents. The Agency used a subsurface fate
and transport model to develop the constituent-specific DAFs for the oréanic TC
constituents. The subsurface fate and transport model, named EPASMOD, was a
modification of the model used to develop the regulatory levels for solvents and dioxins -
in the January 14, 1986 proposed rule. This model was based on 2 mismanagement
scenario of co-disposal of TC wastes with muriicipal wastes in a Subtitle D sanitary
landfill. The Agency also identified chronic toxicity reference levels for these 38 .
additional compounds, which, when multiplied by the DAF, determined the regulatory

cencentration level. EPA promulgated the TCLP for use in developing BDAT treatment
standards and momtormg BDAT compliance for certam spent solvent wastes and dioxin-
contaminated wastes (51 FR 40572, November 7 1986). The Agency chose not to

NRJO73
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amend the Tox1c1ty Characteristic rule by replacing the EP with the TCLP and including
additional constituents in that final rule

Three additional notices published concerning this proposed rule are
described below. On May 18, 1987, the Agency published a Supplemental Notice of
Proposed Rulemaking (52 FR 18583) in response to numerous comments on the June,
1986 proposal concerning the application of the revised Toxicity Characteristic rule to
wastewaters. The main concern of the commenters was that it may be ihappropriate to
apply the TC mismanagement scenario (cb-disposa.l of hazardous wastes with municipal
wastes in an unlined landfill) to wastewaters managed in surface impoundments. The
Supplemental Notice outlined several alternatives fdr the appﬁcation of the TC to
wastewaters that would result in a separate set of regulatory levels for these wastes. The
alternative scenario for wastewaters assumed that the subject wastes would be managed

in an unlined impoundment instead of being co-dlsposed ina mumcxpal landfill.

The Agency then published a Notice of Data Avaﬂabi]ity and Request for

Comments on May 19, 1988 (53 FR 18024) as a result of commenters’ concern about
uncertainties and fechnical difficulties associated with developing sufﬁcienﬂy
representative DAFs for the 38 organic constituents. The Agency proposed two
alternative approaches for establishing DAFs for these constituents. The first alternative
involved setting the DAFs in two-phases that would initially bring into the hazardous -
waste regulatory system the wastes with the highest concentrations of hazardous
- constituents. In the first phase, the Agency would use genéric DAF:s for all 38 new

~organic TC constituents while the development of the constituent-specific DAFs
proceeded: once the development of these constituent-specific DAFs was completed, they
would be implemented as the second pi?ase. The Agency also considered, as the second
alternative. to promulgate the 38 organic TC constituents in one phase, using a generic
DAF. The Agency specifically requested comment on the use of a generic DAF for the-
two-phased approach. The Agency also updated the chronic toxicity reference levels for

a number of constituents based on newly available information.

NRJ-OT3 >
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On: August 1, 1988, the Agency published a Supplement to the Proposed
Rule (53 FR 28892), introducing potential modifications to the subsurface fate and
transport model used to calculate the constituent-specific DAFs. In addition, the Agency

presented currently available hydrogeological data on municipal waste landfills and
proposed to modify the subsurface fate and transport model to more accurately reflect
conditions in municipal waste Iandfills. |

The Agency promulgated the revisions to the Toxicity Characteristic rule
on March 29, 1990 (55 FR 11798). The final rule retained many of the features of the
June 13, 1986 proposal. The Agency repiaced the EP leaching test with the TCLP
added 26 organic eompounds to the list of TC constituents (1dent1fied as D018-D043
‘wastes), and established regulatory concentration levels for these orgamc constltuents
based on health-based concentration thresholds and a genenc DAF that was developed
using a subsurface fate and transport model. In response to the comments received on
the proposed rule and related notices, the final rule incorporafed a number of |
modifications to the leaching procedure, the list of TC constituents, the chromc toxicity
reference levels, and the fate and transport model.

1.1.2 Treatment Standards for Toxicity Characteristic Wastes .

The Agency first proposed treatment standards for the Toxicity
Characteristic wastes under the LDR program in the Third Third proposed rule on
November 22, 1989 (54 FR 48372). The proposed treatment standards were expressed
as methods of treatment and concentration levels for wastewater and npnwaStewéter
forms of the metal characteristic wastes (D004-D011), respectively. The Agency:
proposed two options for treatment standards for the pesticide TC wastes (D012-D017):
the first option consisted of concentration-based tréa;ment standards based on
incineration treatment performance data, and the second option limited the treatment
standards for D012-D017 wastes to their respeciive regulatory éoncentration, or

characteristic, levels.

NRJ-073 ~ ,
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The Agency promulgated treaiment standards for D004-D017 wastes in the
Third Third final rule on June 1, 1990 (55 FR 22520). These treatment standards were .
applicable to only those wastes previously identified as hazardous by the EP leaching
procedure and remaining hazardous by the new TCLP. The Agency did not identify
treatment standards for wastewater forms of D004-D017 wastes at constituent
concentrations below the corresponding characteristic level. The Agency determined |
that treatment standards promulgated below the characteristic level would cause
significant disruption to the existing regulatory programs adopted pursuant to the Clean
Water Act and Safe Drinking Water Act. Treatment standards were established as
concentrations equivalent to the charactéristié level for wastewater forms of D004-D011

wastes and as methods of treatment for wastewater forms of D012-D017 wastes.

~ The Agency determined that BDAT for nonwastewater forms of the metal
TC wastes (D004-D011) was vitrification or stabilization, and promulgated treatment
standards as concentrations equivalent to the characteristic level except for selenium
~wastes (D010). The Agency pfomul'gated the treatment standard for D010 wastes, based
on the performance of stabilization, at a concentration greater than the characteristic
level. The Agency beliéved, based on the matrix-dependent applicability of this
“technology, that D010 wastes could not consistently bé -treatéd to concentrations less. than
the characteristic level. For nonwastewater forms of the pesticide TC wastes (D012-
DO017), the Agency promulgated treatment standards less than the characteristic levels
based on the concentrations that could be achieved by incinefation. The Agency
determined that fh‘e applicability of incineration is not matrix-dependent and treatment
by incineration can reduce hazardous constituent concentrations to concentrations that

are orders of magnitude below the characteristic level.

On October 24, 1991 (56 FR 55160), in an Adva,nced(Notice of Proposed
Rulemaking. the- Agency discussed pdtemial treatment standards for the newly identified
TC organic wastes (D018-D043) and newly identified inorganic wastes (D012-D017).

Newly identified D012-D017 wastes are defined as those wastes identified as hazatdous |

~
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by the TCLP but not by the EP leaching procedure and are not currently subject to the
existing D012-D017 wastes treatment standards. The Agency introduced treatment
standard options for these wastes, which are discussed in this document.’

12 Summary of BDAT Treatment Standards

The Agency is establishing BDAT treatment standards for nonwastewater
forms of newly identified pesticide TC wastes (D012-D017) and for both rionwastewater
and wastewater forms of the organic TC wastes (D018-D043). This section discusses the
BDAT treatment standards for these wastes.

"As éiscussed above, in the final rule for the Third Third wastes (55 FR
22520), the Agency promulgated treatment standards for those D012-D017 wastes
identified as hazardous using both the TCLP and EP leaching procedures Wastes
identified as hazardous by the TCLP but not by the EP leaching procedure are
considered to be newly identified D012-D017 wastes and not currently subject to BDAT
treatment standards. The Agency is estabhshmg the existing treatment standards for
D012-D017 wastes, except for nonwastewater forms of D015 wastes, as the treatment
standards for all newly identified D012-D017 wastes. The Agency is changing the
treatment standard for nonwastewater forms of D015 wastes to be based on treatment
. performance data that account for both isomers of the constituent from which the
treatment performance data were transferred; chlordane. The treatment standards and
constituents regulated in nonwastewater forms of D012-D017 wastes are presented in
Table 1-3.

The Agency is establishing treatment standards for both wastewater and
nonwastewater forms of D018-D043 wastes as numerically equivalenf to the universal
treatment standards (i.e., universal standards). A universal standard is a single treatment
standard established for a specific constituent regardless of the waste matrix in which it -

is present, i.e., the same treatment standard applies to a particular constituent in each

NRJOT3 .
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waste code in which it is regulated. The treatment standards for wastewater forms of
D018-D043 wastes presented in this document are applicable to wastes managed in
systems other than those regulated under the CWA, those regulated under the SDWA

" that inject TC wastewaters into Class I injection wells, and those zero discharge facilities
‘that engage in CWA equivalent treatment prior to land disposal. The treatment
standards and constituents reQulated in nonwastewater and wastewater fonr"ls of D018-
D043 wastes are presented in Tables 1-4 and 1-5, respectively.

The universal standards for nonwastewater forms of wastes were developed
using BDAT treatment performance data from the First, Second, and Third Thirds and ‘
Phase I rulemaking efforts. A summary of the development of universal standards for
the constituents regulated in nonwastewater forms of D018-D043 wastes is presented in
Appendix A of this document. A more detailed discussion of the Agency’s rafionale and
technical support for establishing unive'rsal standards for nonwastewater forms of wastes

is prov1ded in its Final Best Demonstrated Avaﬁable Technology (BDAT) Background
Document for Universal Standards, Volume A: Umversal Standards for Nonwastewater

Forms of Llsted‘Hazardous Wastes (16).

The universal standards for wastewater forms of wastes are based on
treatment performance data from several sources, including the BDAT database, the
NPDES database, the WERL database, EPA-collected WAO/PACT® data, the EAD
database, industry-subnzit;ed leachate treatment performance data, data submitted by the
Chemical Manufacturers Association’s Carbon Disulfide 'I"ask Force, data submitted by
the California 'i'oxic Substances Control Division. data in literature that were already not
part of the WERL database; and data in literature submitted by industry on the WAO .
and PACT® treatment processes. These standards reflect fhe performance of numerous .
industrial wastewater treatment systems. A summary of the ldevelopment of uﬁiversal
standards for the constituents regulated in wastewater forms 6f DO018-D043 wastes is
preSented in Appendix B of this document. A Imore detailed discussion of the Agency’s
rationale and technical support for establishing universal standards for wastewater forms

N
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of wastes is provided in its Final Best Demonstrated Available Technology (BDAT)

Background Document for Universal Standards. Volume B: Universal Standards for

Wastewater Forms of Listed Hazardous Wastes (23).

1.3 Contents of This Document

Section 2.0 of this document describes the industry affected by the land
disposal restrictions for D018-D043 wastes. This section also présents current treatment
and management practices and information on environmental releases of constituents of
concern. These data were acquired from a survey of facilities _which manage TC wastes
and from the Agency’s Toxic Release Inventory (TRI) database. Sections 3.0 and 4.0
present the BDAT treatment standards for nonwastew;iter and wastewater forms,
respectively, of D018-D043 wastes based upon universal treatment standards. These
sections also discuss the treatment technologiés that are applicéble and demonstrated for

treatment of nonwastewater a.ﬁd wastewater forms of D018-D043 wastes, the

. identification of BDAT, and the determination of the treatment sté,ndards for those
newly identified wastes. Section 4.0 presents the determination of the treatment
standards for nonwastewater forms of newly identified D012-D017 wastes. References

are presented in Section 6.0 and acknowledgements are presented in Section 7.0.

All tables and figurés are located at the end of each section. References
used in preparation of this Background Document are cited throughout this document

" within parentheses, e.g., (1). .
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Table 1-1 -

- Toxicity Characteristic Constituents and Regulatory Levels®

" . o o T % ] Regulatory Level "
Waste Code ___ Regulated Constituent |~ CAS'Number = |~ (mg/L)

I D004 Arsenic 7440-38-2
D005 Barium o © 7440-39-3 100
D006 Cadmium ' 7440-43-9 1.0

h( D007 Chromium ‘ 7440473 | . 50
D008 Lead : 7439-92-1 50
D009 | Mercury ' | 7439976 02
D010 Selenium 7782-49-2 10
Do011 Silver 7440-22-4 50

R Do12 Endrin® 72-20-8 | 0.02
DO13 Lindane | 3 58899 © 0.4
D014 Methoxychlor R + T2-43-5 : 100
DO1S | Toxaphene ' 8001352 | ' 05
D016 2,4-Dichlorophenoxyacetic 94-75-7 : - 10.0

: Acid (2,4-D) _

D017 24,5-TP (Silvex) _ 93-72-1 1.0
D018 Benzene 71432 0.5
D019 - Carbon Tetrachloride 56235 | 0.5
D020 Chlordane = 1 s77a9 o3
D021 Chlorobenzene 108-90-7 ‘ 100 -
~Do22 - | Chloroform 67-66-3 -~ 60
D023 -0-Cresol 95-48-7 200° -
D024 m-Cresol : l 108-39-4 200°
D025 p-Cresol ; 106-44-5 | 20
D026 Cresols (total) : _' e © 2000
D027 1,4-Dichlorobenzenc ’ 106-46-7 7.5
D028 - 1,2-Dichloroethanc | © 107-06-2 05!

| - .
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Table 1-1

(Continued)
E . , L Regulatory Level Il
Waste Code Regulated Constituent CAS Numbeér (mg/L)
H D029 1,1-Dichloroethylene 75-35-4 07 u
D030 24-Dinitrotoluene 121-14-2 0.13
' D031 Heptachlor 76-44-8 0.008
D031 Heptachlor Epoxide 1024-57-3 0.008
D032 Hexachlorobenzene 118-74-1 0.13 f
D033 Hexachlorobutadiene 87-68-3 0.5
D034 Hexachloroethane 67-72-1 3.0
D035 Methyl Ethyl Ketone 78-93-3 200 -
| D036 Nitrobenzene 98-95-3 20
D037 Pentachlorophenol 87-86-5 100
D038 Pyridine - 110-86-1 50
D039 Tetrachloroethylene 127-18-4 0.7
D040 Trichloroethylene 79-01-6 05
D041 2,4,5-Trichlorophenol 95-95-4 400
Do42 2,4,6-Trichlorophenol 88-906-2 20
D043 Vinyl Chloride 75-01-4 0.2 "

*Source: USEPA. 55 FR 11798.

*If 0-, m-. and p-cresol concentrations cannot be differentiated. the total cresol (D026) concentration is used.

NRI-073
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Federal Register Notices Discussing Toxicity Characteristic Regulations

Federal ‘Register Notice

Table 1-2

Topic

BDAT
Treatment
‘Standards

May 19, 1980, 45 FR 33084

Final Rule for Identification and
Listing of Hazardous Waste: Use of
EP Toxicity Test Procedure

January 14, 1986, 51 FR 161)2

Proposed Land Disposal Restrictions
Framework: Use of TCLP for
Compliance with Treatment Standards

June 9, 1986, 51 FR 24856

Notice of Availability of Reports
Which Support the TCLP

June 13, 1986, 51 FR 21648

Proposed Revisions to the
Identification and Listing of Hazardous

"Waste: Use of the TCLP and

Addition of Constituents to the
Toxicity Characteristic

November 7, 1986, 51 FR 40572

Final Land Disposal Restrictions .
Approach: Use of the TCLP for
Compliance with Treatment Standards

May 18, 1987, 52 FR 18583

Supplemental Notice of Proposed
Rulemaking: Consideration of
Separate Wastewater TC

NRJ-O73
0727-03.n6j
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* . Table 1-2

(Continued)

Treatment
Standaxds

Federal Register Notice . : Topic ' . CTRLs*

May 19, 1988, 53 FR 18024 Notice of Data Availability and X X X
Request for Comments; Supplement to
Proposed Rule: Use of a Generic
DAF and Chronic Toxicity Reference
Level Revisions ,

May 24, 1988, 53 FR 18792 Proposcd Revisions to TCLPto X
Replace Particle Reduction Step

Augugl 1, 1988, 53 FR 28892 Proposcd Modifications to X
Groundwater Model

November 22, 1989, 54 FR 48372 | Proposed Land Disposal Restrictions , X
» . for Third Third Scheduled Wastes - |

March 29, 1990, 55 FR 11798 Identification and Listing of Hazardous X X X X
- ' Wastes: Toxicity Characteristic '
Revisions, Final Rule

June 1, 1990, 55 FR 22520 Final Rule for Land Disposal X
’ Restrictions for Third Third Scheduled i
Wastes

June 29, 1990, 55 .f_R_ 26986 Corrections to March 29, 1990 Toxicity X
Characteristic Revisions

NRJ-073
0727-03.01




Table 1-2

(Continued)

i

*CIRLs - Chronee Toxiaty Reference { evels

*Model - Giroundwater Fate and Fransport Model,

“FCLP/EP - Toxicity Characteristic | caching Procedure or Extraction Procedure Leaching Test.

Sources: References 1-3, 5-15. .

NRIJ073
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Regulatory Cdii:iionent
= ' BDAT
Treatment
Federal Register Notice " Tepic CTRLs* | Model® Standards
October 24, 1991, 56 FR 55160 ANPRM and Request for Comment X
: and Data for the Approach for
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Standards for D004-D043
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Table 1-3

BDAT Treatment Standards for
Nonwastewater Forms of D012-D017 Wastes

Waste Code

Maximnm For Apy Single Grab

1

‘otal Composition (mg g

Regulated Constituent
D012 "Endrin 0.13
l ‘ D013 Lindane 0.066
H D014 Methoxychior 0.18
D015 Toxaphene 26
D016 2,4-Dichlorophenoxyacetic Acid .10
(24-D) '
| pow 24,5-TP (Silvex)’ N
Source: Reference 17.
NRJ-O73 - 116
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BDAT Treatment Staiid'ards for
Nonwastewater Forms of D018-D043 Wastes

Table 1-4

Maxnnum for Any

Waste Code Regulated Constituent | °  (mg/kg)
D018 Benzene 10
D019 Carbon Tetrachloride 6.0
D020 Chlordane 0.26
D021 Chlorobenzene 6.0
D022 Chloroform 6.0
D023 o-Cresol 56
D024 m-Cresol 56
D025 p-Cresol 56
D026 Cresols (total) 56
D027 1,4-Dichlorobenzene 6.0
D028 1,2-Dichloroethane 6.0
D029 1,1-Dichloroethylene 6.0
D30 2,4-Dinitrotoluene 140
DO31 Heptachlor 0.066
D031 Heptachlor Epoxide 0.066
D032 chachlnrohcnzcnc' 10
D033 Hexachloro-1.3-butadiene 5.6
D034 Hexachlorocthane 30

 DO3s Methyl Ethyl Kctone 36
'DO036 Nitrobcnzene 14
D037 Pentachlorophenol 7.4

D038 Pyridinc 16
D039 Tetrachlorocthylene T 6.0
~ 1-17




Table 1-4

(Continued)

.. Maximum for Any
Single Grab Sample
(Total Composition

Concentratien) .
H D040 Trichloroethylene 6.0
D041 - 2,4,5-Trichlorophenol 74
D042 2,4,6-Trichlorophenol 74
D043 - Vinyl Chloride . o 6.0
ot
NRIOT3 :
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~ Table 1-5

BDAT Treatment Standards for
Wastewater Forms of D018-D043 Wastes*

Waste Code Regulated Constituent " (mg/L)
" D018 Benzene . "0.14 u
I D019 - Carbon Tetrachloride | - 0057 H
D020 Chlordane 0.0033
D021 Chlorobenzene c 0.057
D022 Chloroform , 0.046
D023 o-Cresol : 011"
D024 m-Cresol - om f
D025 p-Cresol - 077 H
. D026’ Cresols (total) © 088 ﬁ
D027 1,4-Dichlorobenzene 0.090
D028 1,2-Dichloroethane 0.21
D029 1,1-Dichloroethylene 0.025
D030 : 2,4-Dinitrotoluene ' 032
D031 Heptachlor . 00012
D031 Heptachlor Epoxide 0.016
D032 . Hexachlorobenzene : - 0055
D033 . { -Hexachloro-1.3-butadiene , 0.055 ‘
D034 H_cxachloroclhaﬁc 0.055 |
D035 " | Methyl Ethyl Ketone - 0.28 q
. D036 ‘ Nitrobenzene | 0.068
D037 Pentachlorophenol : 0.089
D038 Pyridine ‘ 0.014
D039 Tetrachlorocthylene . 0056

NRJ-073 ~
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Table 1-5

(Continued)

|  Maximum for Any

D040 Trichloroethylene : 0.054

D041 2,4,5-Trichlorophenol - 0.18

D042 2,4,6-Trichlorophenol 0.035

D043 Vinyl Chloride 027 ﬂ

*These treatment standards for wastewater forms of D018-D043 wastes are applicable to those wastes .
managed in systems other than those regulated under the CWA, those. regulated under the SDWA that inject
TC wastewaters into Class I injection wells, and those zero discharge facilities that engage in CWA
equivalent treatment prior to land disposal. ‘

NRJOT3
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2.0 INDUSTRY AFFECTED AND WASTE CHARACTERIZATION

This section describes the industries potentially affected by the BDAT
treatment standards for D018-D043 wastes and presents available characterization data
for these newly identified organic TC wastes. This section also presents current waste
mariagemént and treatment practices and information on the environmental releases of
the constituents of concern from these wastes. These data were acquired from a survey
of facilities which manage TC wastes and from the lToxic Release Inventory (TRI)

~ database.
2.1 Industries Affected

The Agency obtained information on the facilities which generate and/or
manage D018-D043 wastes from a survey, referred to as the TC survey, conducted by the
Office of Solid Waste, Waste Management Division, Capacity Programs Branch in
January 1992. The pﬁrpose of the survey was to evaluate the total national capacity
available for use in complying with the Land Disposal Restrictions and meeting
treatment standards for D018-D043 wastes. The Agency surveyed those facilities that it
believed land disposed the newly identified organic TC wastes. These facilities included
those which landfill hazardous wastes and those which filed perﬁxit modifications to
‘include D018-D043 wastes after these wastes were listed as hazardous. Of the 135
surveys sent to industry, 131 were returned. Eleven of these surveys wére returned as
Confidential Business Information (CBI) and are not represented in the data included in

this section.

From the TC survey, the Agency estimates that at least 75 facilities in the
United States generate D018-D043 wastes. Table 2-1 presents the numbers and location
of these 75 facilities which produce each organic TCl,waste, by waste code. Table 2-2
summarizes the numbers of these facilities by EPA region. The total number of facilities

generaiing organic TC wastes differs between Tables 2-1 and 2-2 because some of these_

NRIJ-073 ~
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facilities produce more than one organic TC waste. The majority of the facilities
identified in the TC survey were petroleum refineries that generate wastes that exhibit
the characteristic of toxicity for benzene (D018). '

- Additional information on the facilities which potentially generate D018-

D043 wastes was obtained from the Regulatory Impact Analysis (RIA) for the TC Rule
(19). This a.nal);sis was conducted by EPA to evaluate the costs and benefits of
developing the TC rule, in accordance with the requirements of Executive Order 12291.
As part.of the RIA, the Agency characterized the affected wastes and facilities to sefve_
as a basis for estimating costs, economic impacts, and benefits of the TC ﬁule. EPA
completed detailed profiles of 15 major industrial sectors which it identified as the most
likely to generate large quantities of wastes potentially affected by the TC Ruleé.

In the RIA, the Agency éstimated the number of facilities which gerierate
wastes that would exhibit the TC based on constituent concentration data. EPA divided
the facilities potentially generatmg each waste into large and small facility size
categories, using a cutoff of 50 employees to separate large from small facilities. To
estimate the number of facilities that may potentially generate a TC waste, the Agency
multiplied the number of facilities that they believed may generate potentially hazardous
waste streams by the percéntage of the total waste stream quantity which would exhibit
the TC for each facility size category. The results of this analysis were evaluated by
industrial classification and are presented in ranges from minimum to maximum in Table‘
2-3. An evaluation of these data indicated that small wholesale petroleum marketing
facilities represent the majority of the facilities potentially affected by the TC rule, All
of the petroleum refineries and large wholesale petroleum marketing facilities may also
be affected by the TC. Other industries with large facilities that may be affected include '
organic chemicals, textile mills (including wool dyeing and finishing, hosiery and knit
fabric finishing, and woven fabric finishing), plastics and resins, miscellaneous peiroleum

and coal products, pulp and paper mills, and pharmaceuticals.

NRJ-073 ~
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The Agency also estimated, based on constituent concentration data, the
quantity of each waste stream type (i.e., wastewaters or nonwastewaters) that would
exhibit the TC. The RIA indicated that wastewaters wﬁuld account for over 99% of the
total quantity of affected wastes. These data were further analyzed by industrial
classification. The petroleum refining industry is expected to generate the largest
quantity of affected wastewaters (69%); the majority of these wastes are expected to be
classified as D018 wastes (benzene). A second indﬁstry identified as potentially
generating a large quantity of TC wastewaters is the organic chemicals industry. The
majority of these wastewaters are expected to be classified as D018 (benzene), D019
(carbon tetrachloride), D022 (chloroform), D030 (2,4~d1mtrotoluene) D035 (methyl ethyl
ketone), and D043 (vmyl chloride) wastes.

Finally, an analysis of the RIA indicated that the petroleum reﬁning
industry accounts for the largest quantity (44%) of nonwastewater forms of potential TC -
- wastes. Most (88%) of the nonwastewater matrices in this industry that are expected to |
be impacted by the TC are sludges from primary wastewater treatment. The other
industry identified as a significant potential generator of TC nonwastewaters was the

pulp and paper mill industry.

22 Waste Management Practices

From the TC survey, the Agency identified facilities which manage newly
identified D018-D043 wastesl.. Some of these facilities generaté and manage the wastes
on site while others receive the wastes from off site. Table 2-4 presents a summary of
management practices at these facilities by wéste_managemént type (e.g., storage,
disposal, or treatment) and land disposal unit type (i.e., landfill, land treatment unit,
surface irﬁpoundmenp, or underground injection well). Results from the TC survey
indicate that most 'organic TC wastes are currently managed by disposal in either

landfills or underground injection wells.
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Following the promulgation of treatment standards for D018-D043 wastes,
some of the facilities identified by the TC survey indicated that they plan to treat, on-
site, organic TC wastes that are currently managed in land disposal units. From the TC
survey, the Agency also identified treatment or recovery systems presently used for D018-
D043 wastes. The Agency, for the purpose of the TC Survey, defined treatment systems
as each treatment or recovery system used or planned to be used by each facility for
managing the newly identified organic TC wastes. Table 2-5 presents the types and
numbers of treatment systems 'currently used to manage each of the organic TC wastes.
The Agency identified 63 treatment systems that are currently used to treat D018-D043

wastes, some of which are used to treat more than one waste.

For each treatment system identified in the TC survey, the Agency
requested information concerning the ability of the treatment system to reduce the
concentration of the haza.rdous constituents in the waste(s). The Agency specxﬁcal]y
requested information as to whether the treatment system, as currently operated, could
treat D018-D043 wastes to concentrations equivalent to the characteristic level and to
the F039 treatment standards for the corresponding constituents (i.e., to coﬁcentrations
below the characteristic level). The responses to these requests from the facilities

currently treating D018-D043 wastes are summarized in Table 2-6.

- Of the 63 treatment systems identified by the TC survey, facilities indicated
that 52 of the systems could treat D018-D043 wastes to concentrations equivalent to the
characteristic level, 7 could not treat to the characteristic level, and 4 were unsure: In
response to the survey request regarding the ability of the system to treat D018-D043
wastes to concentrations below the characteristic level, facilities indicated that 36 of the
systems could treat D018-D043 wastes to concentrations below the characteristic level, 12
could not treat to below the characteristic level, and 15 were unsure. Since some of
these treatment systems treat more than one organic TC waste, these numbers do not -
correspond to the sum of the responses for the individual wastes as presented in Table
2-6.

NRJA73 '
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23 Waste Characterization

Wastes exhibiting the characteristic of toxicity are identified as waste- codes
D004-D043. A waste is considered to exhibit the Toxicity Characteristic if the leachate
generated using the TCLP contains constituents at concentrations e:qixal to or greater
- than the regulatory levels listed in Table 1-1. Awvailable waste characterization data for
D018-D043 wastes w§re obtained from the TC survey. These data are presented in
Table 2-7. These data indicate that D018-D043 wastes represent a wide range of waste

matrices and that concentrations of the regulated constituents vary considerably.

24 ' Rgleases and Transfers of D018-D043 Wastes Reported in the TRI

The Toxic Release Inventory (TRI) daiabaée contains data én the
 environmental releases and transfers of chemicals reported annually_by‘lfacilities wnh
Standard Industrial Classification (SIC) codes 20 through 39 to EPA, as required by
Section 313 of Title HI to the Superfund Amendments and Reauthorization Act (SARA)
(Title I is also known as the Emergency Planning and Community Right-to-Know Act).
'The chemicals for which these data must be submitted are specified in 40 CFR 372.
These data are subsequéntly incorporated into a database of ‘relle'ases and transfers of
chemicals, known as the Toxic Release Inventory (TRI) database. Most of the organic
TC constituents regulated in DOlS—D043 wastes are included in this database. While the
TRI data do not reflect the generation and release of the specific TC wastes, the data
represent the releases and transfers of the specific chemical constituents selected for

regulation in D018-D043 wastes.

The 1990 TRI data for total environmental releases were available for 25
of the 27 constituents regulated in D018-D043 wastes; these data indicated that’
approximately 248 million pounds of these constituents were released to the
environment. Most (97%_) of 't1'1_e total releases ‘invol\./ed seven vqlatile organic

constituents. In descending order of total quantities released, these seven constituents
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were: methyl ethyl ketone, trichloroethylene, benzene, chloroform, tetraehloroethylene,
1,2-dichloroethane, and chlorobenzene. While the releases of these seven chemicals to
the environment were relatively large, the 'I'RI data indicate that the majority of these
releases (98%) were to air. This is supported by other EPA estimates indicating a rate
of 85% loss of volatile organics to air. An analysis of the TRI data indicated that the
magnitude of the generation of solid wastes containing these chemicals is expected to be
significantly lower than that implied by the TRI data.

The TRI database classified environmental releases into the following six
groups: air emissions, surface water discharges, underground injection, releases to land
transfers to POTWs, and tra.nsfers to other off-site facilities. In evaluating the releases

- of the TC constituents, the Agency categorized the constituents regulated in D018-D043

wastes as non-halogenated solvepts, halogenated solvents, and chlorinated phenolics and
pesticides based on similarities in chemical structure and usage. A list of the
constituents within each of these three groups is presented in Table 2-8. Figures 2-1, 2-2,
and 2-3 present the 1990 TRI estimates of releases and transfers for the non-halogenated
solvents, halogenated solvents, and chlorinated phenolics and pesticides groups,
respectively. The data for these groups indicate that the majority of releases and
transfers for the two solvent groups consisted of air emissions and transfers to off-site
facilities. A larger percentage of the non-halogenated solvents than the halogenated
solvents were disposed of by underground injection and releases to land, while a higher
percentage of the halogenated solvents than the non-halogenated solvents were
discharged to surface water. The TRI data for the chlorinated phenolics and pesticides
indicate that the majority of these constituents are trgnsferred for management off site.
The data also indicate that a large percentage of the releases for this group are to the

air.

The TRI data also provi;ied the total amouhts of ehernicals transferred to
off-site facilities for management and to Publiely-'Owned Treatment Works (POTWs).

The 1990 data for total releases indicated that approximately 44 million pounds of the .

~
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constituents regulated in D018-D(043 wastes were transferred off-site to management
facilities and POTWs. Most (91%) consisted of transfers to off-site management

facilities.

The Agency also evaluated the data on releases and transfers of TC
constituents in the TRI for calendar years 1987-1990. These data are presented in
Figures 2-4, 2-5, and 2-6. The data for the halogenated solvents, non-halogenated
solvents, and chlorinated phenolics and pesticides groups from 1987-1990 also indicate
that most of the environmental releases, of these constituents represent air emissions and
transfers to off-site facilities. Additionally, the data indicate a reduction in the

environmental releases of these constituents over this four year period.

Constituent-specific TRI data for the releases of the newly identified
organic TC constituents are presented in Appendix C:

NRIOT3
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Table 2-1

Numbers and Locations of Generators of D018-D043 Wastes by Waste Code

it "} EPA Reglons (Number of
" Waste Number of | States (Number of Facilities Where the Waste Is | ' Facilities Where the Waste
‘Constituent Code - Facilitles ' * Generated) - CodE S o is Generated)
Benzenc | Dpos 6 | ca(@,co),DE(),HI®1),IL@2),IN@Q), |H@)E),VE)
: LA (7), MI (3), MT (2), NI (2), NM (1), NV (1), | VI (38), VIl 4), IX (4),
NY (1), OH (3), OK (3), OR (1), PA (2), PR (3), | X (3)
TX QT VAQ,WAQ,WY (1.

Il Carbon Tetrachtoride D019 7 | LA @), NI, 0H (1), TX (3) 1), V (1), VI (5
Chlordane - _ D020 1 OH (1) va
Chlorohenzene Do21 3 LA (1), NJ (1), OH (1) 1 (1), V (1), VI (1)
Chioroform D022 3 LA (1), OH (1), TX (1) V1), VIQ)
o-Cresol D023 2 OH (1), TX (1) ' V (1), VI (1)
m-Cresol | D024 1 OH (1) Lo V(1)
p-Cresol - pos | 1 |om@ V(1)

I Cresol | - poxs 3 OH (1), OR (1), TX (1) | vy, Vi@, x @
1,4-Dichlorobenzene D027 1 |oH@w = . V(1) '
1,2-Dichloroethane | Do 4. . |LAQ@,NIQ,OHQ),TX () 1 (1), V (1), VI 2)
1,1-Dichloroethylenc ' D029 . 1 OH >(1) | 1vQ@
2,4-Dinitrotoluene D030 2 NN, OHQ Q) V(1)
Heplacﬁlor/Heplachlor Epoxide D031 . 1 OH (1) . V(@
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Table 2-1

(Continued)

‘ , : 1 Epa Regions (Number of
, Waste Number of | States (Number of Facilities Where the Waste is | Facilities Where the Waste
‘Constituent Code Facilities ' Generated) - - RN is Generated)
Hexachlorobenzene D032° 2 OH 1), TX (1) ' . V@), VviQ1)
Hexachlorobutadience D033 1 OH (1) : . ' V@)
Hexachlorocthane D034 1 OH (1) _ o 1v
“Methyl Ethyl Ketone D035 4 OH (1), OR (1), TX (2) ’ V), Vi@, xq
Nitrobenzene D036 4 NJ (1), OH (1), OR (1), TX (1) I (1), V (1), VI(1), X (1)
Pentachloruphenol 1 b | 3 OH (1), OR (1), TX (1) | V), VI, X1
Pyridine \ D038 1. |oHQ@ | V(1) ’
| Tetrachloroethylene . D039 6 | NJ(1), OH (1), OR (1), SC (1), TX (2) I (1), IV (1), V (1),

. ' - ‘ ‘ ' VI(2), X (1)
Trichloroethylene D040 ‘ '3 ' OH (1), OR (1), TX (1) V(Q),vid),X@
2,4,5-Trichlorophenol D041 2 OR (1), TX (1) VI (1), X (1)

'Viny! Chloride _ D043 3 LA (1), OH (1), PA (1) L (1), V (1), VI ()

Source: USEPA Survey for Facilities that Land Dispose Newly Identified Organic TC Wastes (Reference 22).

Note: Data from the TC survey did not identify any facilities which generate D042 wastes.
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Table 2.2

Numbers of Generators of D018-D043 Wastes by EPA Region

EPA Number of ~ T e
Region Facilities* Waste Codes (Number of Facilities Where the Waste is Generated)
' 7 D018 (6), D019 (1), D021 (1), D028 (1), DO30 (1), D036 (1), D039 (1)
o 6 D018 (5), D043 (1)
v 1 D039 (1) «
\' 9 D018 (9), D019 (1), D020 (1), D021 (1), D022 (1), D023 (1), D024 (1),
i D025 (1), D026 (1), D027 (1), D028 (1), D029 (1), D030 (1), D031 (1),
D032 (1), D033 (1), D034 (1), D035 (1), D036 (1), D037 (1), D038 (1),
D039 (1), D040 (1), D043 (1)
vi 41 D018 (38), D019 (5), D021 (1), D022 (2), D023 (1), D026 (1),
D028 (2), D032 (1), D035 (2), D036 (1), D37 (1), D039 (2), D040 (1),
D041 (1), D043 (1)
VI 4 D018 (4)
X 4 D018 (4)
X 3 D018 (3), D026 (1), D035 (1), D036 (1), D037 (1), D039 (1), D040 (1),
D041 (1)

*Some facilities produce more than one organic TC waste.

Source:

USEPA Survey for Facilities that Land stpose Newly Identified Organic TC Wastes
(Reference 22).

Notc: Data f;om the TC survey did not indicate that there are any facilities in EPA Regions I and VII
which generate D018-D043 wastes.
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" Table 2-3

Estimated Number of Facilities Which May Generate D018-D043 Wastes
by Industrial Classification

_ Large Facilities® Small Facilities* All Facilities®
Industrinl Classiﬁcatlon' ‘ Minimum Maximum M}nlmnm Maximum Minimum Maxlmun;
Wool Dycing-and Finishing : 39 48 0 0 39 48
, || Hosiery and Knit Fabric Finishing . - _ 170 440 330 830 500 1,300
Woven Fabric Finishing . 58 59 150 . 150 210 210
Sawmill and Planing Mills ' 18 18 59 | 59 - 77 T
Pulp and Paper Mills - | 49 9 8 8 57 57
Plastic Materials and Resins S 62 200 83 210 - 150 470
Synthetic Rubber 6 -6 9 - 9 15 15
Synthetic Fibers, Cellulosic _ T 16 | 0 0 16 16
Synthetic Fibers, Non-Ceilulosic . 4 4 1 3 5 7
Pharmaceuticals | | T 54 m | 1 220 220
Orgaﬁic Chemicals 62 260 88 340 150 600
Petroleum Reﬁnihg : ‘ 220 220‘ 0 0 220 220
Misccilaneous Petroleum and Coal Products 4 _ 61 210 370 240 430
Petroleum Pipelines 29 29 . 200 200 230 230
Wholcsale Petroleum Marketing - 310 3i0 ' 13,000 13,000 13,000 13,000
TOTAL* S LIO | 1,800 14000 | 16000 15,000 17,000

*Large and small facilities are differentiated based on a cutoff of 50 employees.
*Totals may not be equivalent to the sum of facilities due to rounding,
Source: Reference 19, :
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0727-03.0rj : 2-11




Waste Code

"Table 2-4

'Land Disposal Unit Type

Waste hianagemeni 'l‘,vpe

. Waste Management Practices Reported for D018-D043 Wastes

Number of Facllitles

0727-03.n1j -

2-12

Constituent

Benzene D018 Landfill Disposal 16
Land Treatment Unit Disposal 2
Treatment 9
Surface Impoundment Disposal 3
Storage .18
Treatment 22
Unspecified 5
Underground Injection Well | Disposal 10
| | Treatment 2
Carbon Tetrachloride D019 - Landfill Disposal 6
Land Treatment Unit Treatment 1
Surface Impoundment Treatment 2
_ Unspecified 2
Underground Injection Well | Disposal 3
- Tre;atmcnt ' 1
Chlordane D020 Landfill . Disposal 5
Underground Injection Well | Disposal 2

NRIO73 ‘.




Table 2-4

(Continued)
Constituent Waste Code Land Disposal Unit Type | Waste Management Type: Number of Facilities

‘ (Shltvf()bcnzcnc Dﬂ21 Landfill Disposal 3
Surface Impoundment Disposal ) 2

Undergroﬁnd Injection Well | Disposal 2

Chloroform D022 Landfill Disposal 3
Surface Impoundment Disposal 1

| Underground Injection Well | Disposal 5

Treatment 1

o-Cresol D023 “Landfil Disposal 2
Underground Injection Well | Disposal 4

m-Cresol D024 Landill | Disposal 1
Underground Injection Well | Disposal 1
p-Cresol D025 Landill | Disposal 1
. Underground injection Weli | Disposal 2

Cresol D026 Landfill Disposal 5
Underground Injection Well Disposal 3

1,4-Dichlorobenzene D027 Landfill Disposal 3
Underground Injection Well | Disposal 2

Treatment 1

NRJ-073
0727-03.nj
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Table 2-4

(Continued)
Constituent Waste Code Land Disposal Unit Type | Waste Management 'l‘ype Number of Facilities

1,2-Dichlorocthane D028 Landfill Disposal | 10
Sl'lrfa_ce Impoundment Disposal 1

Storage 1

Treatment 1

Undergro'mid Injection Well | Disposal .3

1,1-Dichlorocthylene D029 Landfill Disposal 3
“Underground Injection Well | Disposal 2

2.4-Dinitrotolucne D030 Landill Disposal 3
Underground Injection Well Disposal 2

' Treatment 1
Heptachlor/Heptachlor Epoxide D031 Landfill .Disposal 1
’ | ' Underground Injection Well ‘ Disposal 2
Hexachlorobenzene ‘ D032 Landfill -Disposal ' 4
Underground Injection Well | Disposal 2

Hexachlorobutadiene D033 Landfill Disposal 1
Underground Injection Well | Disposal 2

Hexachloroethane D034 Landfill . Disposal -1
Underground Injection Well | Disposal 2

NRJ-073 214
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Table 2-4

(Continued) _
Coastituent Waste Code Land Disposal Unit Type |- Waste Management Type Number of Facilities J
Mecthyl Ethyl Ketone D035 Landfill Disposal ' 8 : ’
| Surface Impoundment Disposal 1
| Treatment 1
Underground Injection Well | Disposal 6 |
' Treatment 1
Nitrobenzene D036 Landfill Disposal 5
Underground Injection Well | Disposal "4
Pentachlorophenol D037 Landfill Disposal 4
| Underground Injection Well | Disposal 3
Pyridine D038 Landfill Disposal 4
Surface Impoundment Disposal 1
Underground Injection Well | Disposal 3 "
'i:c!rach!oreclh;,'!ene D035 Landfiii Disposal 10
Land Treatment Unit Treatment 1
Surface Impoundment” - Disposal 1
| Treatment 1
Underground Injection Well | Disposal 4
) Treatment 1

NR1-073
0727-03.01j -
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Table 2-4

Source: -

NRJ-073

* 0727-03.nij

(Continued)
Constituent Waste Code Land Disposal Unit Type | Waste Management Type-|  Number of Facllities -
| Tri,chlor.nclhylcnc D040 Landfill Disposal ‘ 8 |
" Surface Impoundment Disposal 1 'l
Underground Injection Well | Disposal 3
2,4,5-Trichlorophenol i)_041 Landfill Disposal 2
' ) Undergroun(i Injection Well | Disposal 2
2,4,0-Trichlorophenol D042 Landfill Disposal 2
Underground Injection Well Di'sposal 1.
Vinyl Chloride D043 - Landfill | Disposal |

Surface Impoundment

Underground Injection Well
e

2-16

6
Storage : . 2
Disposal ' 2

USEPA Survey for Facilities that Land Dispose Newly Identified Organic TC Wastes (Reference 22).



- Table 2-5

Treatment Technologies Used to Manage D018-D043 Wastes

Number of
Waste — Treatment
Constituent .. : . | Code . = .. .. Treatment Technology . Systems

Benzene D018 | Air Flotation 1
Air Stripping 2
API Separator 2
Biologi@ Treatment 21
Biological Treatment/Carbon Adsorption 1
Boiler | 2 i
Equalization 1 H
Filtration/Underground Injection Well 1 H
Incineration 2
Land Treatment Unit 3
PACT® 1
Recovery 1
Sludge Dewatering 3
Soil Bioremediation 1
Stabilization 1

' Steam Stripping 4
- UV Oxidation , 1 i '

Wastewater Trcalment (AP], Biological 2.
Treatment, Air Flotation)

Carbon Tetrachloride _ D019 | Air Stripping 1 "

l Biological Treaimem 2
Filtration/Undecrground Injection Well 1 ‘
Incineration o 1
Industrial Furnace 1 I8
Stcam Stripping 1 H
NRJ-0T3 ® -
0727-03.01j i 2-17
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Table 2-5

(Continued)

' Number of
. Treatment
Constituent Code Treatment Technology Systems

Chlorobenzene D021 | Biological Treatment

Incineration

| Chioroform | D022 | Air Stripping

Biological Treatment

Filtration/Underground Injection Well

Incineration

Industrial Furnace

.} Steam Stripping

0-Cresol D023 | Biological Treatment

Incineration
m-Cresol " D024 | Biological Treatment
i p-Cresol D™25 | Biological Treatment
Cresol . D026 | Biological Treatment
Biological Treatment/Carbon Adsorptidn
Boiler -

Soil Bioremediation

! 1,4-Dichloroben~:ae D027 | Biological Treatment

Incineratior

1 Filtration/Underground Injection Well

| Stcam Stripping
ﬂ 1,2-Dichlorocthane D028 | Air Stripping .

Biological Treatment

Carbon Adsorption

Incineration

Industrial Furnace .

-t -b ~N [ -t N — -t [ puch b=t bt [aaad -t pud - Ll B b pb [y - N N

Steam Stripping

NRJ-O73
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Table 2-5

0727-03.ny

2419

(Continued)
Numoer of
Waste : Treatment
Constituent Code Treatment Technology Systems
1,1-Dichloroethylene D029 | Air Stripping | 1 |
Biological Treatment 1
Carbon Adsori)t.ion 1
' Incineration 1
H Steam Stripping 1
2,4-Dinitrotoluene , D030 | Biological Treatment/Sludge Dewatering 1
Incineration 1
Hexachlorobenzene D032 - Biol;)gical Treatment 2
o Incineration 1
Industrial Furnace 1
Steam Stripping 1 i
Hexachlorobutadiene ‘ D033 Biologicél Treatmént 1 u
Incineration 1
Steam Stripping 1
Hexachloroethane D034 | Biological Treatment 1
| Incineration 1.
) Industrial Furnace 1
Methyl Ethyl ..:tone D035 | Biologica' “reatment 1
| Boiler 1
Incinerator 1
Steam Stripping 1 "
Nitrobenzene D036 | Incincration 2 “
Steam Stripping ’ ) 1
Pentachlorophenol D037 | Biological Treatment 1
' Incincration 1 "
Land Treatment Unit 1 “
NRJ-073 ~




Table 2-5

(Continued)

I
|

) . Number of
Waste B Treatment
Constituent Code Treatment Technology .

Pyridine ‘ | D038 | Incineration _ , /

H Steam Stripping

I . —

Tetrachloroethylene D039 | Biological Treatment

Incineration

Industrial Furnace

Steam Stripping
Trichloroethylene " D040 | Air Stripping

Biological Treatment
Carbon Adsorption

Incineration N

Steam Stripping
i Vinyl Chloride Dr '3 | Air Stripping

Incineration

Industrial Furnace

| g
umuwu<uuu-unnwng

Sludge Dewatering

Source: USEPA Survey for Facilities That Land Bispose Newly Identified Organic TC Wastes
(Reference 22). :

PACT® = Powdered Activated Carbon Trcatment

Note: Data from the TC survey did not indicate trcatment systems currently used to treat D020, D031,
D041, and D042 wastes. .

Some treatment systems identificd by the TC Survey trcat more than one organic TC waste.

NRIO73 e
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Table 2-6

Levels Facilities Reported as Achievable for Treatment
of D018 D043 Wastes ,

Number of Treatment " . Number of Treatment
Systems Reportedly Able to. .| Systems Reportedly Able to
Treat Waste to TC' ~~ | = Treat Waste to Below TC
Regulatory Level : % Regulatory Level
. ‘Waste _ o
v Code- - £ Yes - Unsurejl

D018 33 6 2 23 10
Carbon Tetrachloride D019 4 1 0 2 1
Chlorobenzene b2 | 3 0 0 2 1 0
Chloroform Do’ 2 1 0 0 2 1
o-Cresol ‘ D023 1 0 0 0 1 0
m-Cresol D024 - 1 0 0 0 1 0
p-Cresol D025 1 0 0 . 0 1 0
Cresol D026 2 0 0 ‘0 1 1
14-Dichlorobenzene ' | D027 1 1 0 0 2 0
1,2-Dichloroethane , D028 3 0 1 1 2 1
1,1-Dichloroethylene D029 1 "0 1 0 1 1
2,4-Dinitrotoluene | Do3o 2 0 0 2 0 .0

Hexachlorobenzene D032 2 0 0 1 1 0
Hexachlorobutadiene D033 1 0 0 ‘0 1 0
Hexachloroethane D034 1 0 0 0 1 "0
Methyl Ethyl Ketone D035 : 3 0 0 2 1 0
Nitrobenzene D036 2 1 0 1. 1 1
Pentachlorophenol - D037 2 -0 "0 0 1 1
Pyridinc ) D038 2 0 0 1 1 0
Tclrachlor.()elhylene D039 3 0 0 1 '1 1
Trichlorocthylene D040 3 0 1 2 1 1
Vinyl Chloride D043 2 0 0 2 0 0

Source: USEPA Questionnairc for Facilities that Land stpose Newly Idenuﬁed Organic TC Wastes

(Reference 22).

Note: Data from the TC survey did not indicatc treatment systems currently used to treat D020 D031,
" DO041. and D042 wastes.
Some treatment systems identified by the TC Survey treat more than one organic TC waste.

NRIO73 - .
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Table 2.7

Waste Characterization Data for D018-D043 Wastes

Constituent Selected for‘ Concentration Range*
Waste Code Regulation {ppm)
D018 Benzene 0.5-200,000
D019 Carbon Tetrachloride 0.5-100,000
D020 Chlordane 4.38-1,000
D021 Chlorobenzene 100-5,000
D022 Chloroform 6-10,000
D023 0-Cresol " 200-10,000
D024 m-Cresol 200-10,000
D025 p-Cresol B 200-540
D026 Cresols (total) 250-10,000
D027 . 1,4-Dichiorobenzene 7.5-10,000
D028 1,2-Dichloroethane 0.5-64,000
D029 1,1-Dichloroethylene 0.7-20,000
D030 2,4-Dinitrotoluene 0.47-2,000
D031 Heptachlor/Heptachlor Epoxide 0.1-0.352
D032 ‘ Hexachlorobenzene 0.13-200
D033 Hexachlorobutadiene | >0.5
D034 Hexachloroethane 3-10
D035 Methyl Ethyl Ketone 200-350,000
D036 Nitrobenzene 2—14;060 '
D037 Pentachlordphenol " 100-950,000
D038 Pyridine 516,000
D039 Tetrachlorocthylene 0.7-10,000
D040 Trichloroethylene 0.5-500,000
D041 2,4,5-Trichlorophenol >400 .
D042 2.4,6-Trichlorophenol >2
D043 Vinyl Chloride 0.2-1,000

“The TC Survcy did not clearly identify whether these analytical results were based on total composmon or
TCLP waste cxtract analysxs

Source: USEPA Survey for Facilities that Land Dispose Newly Idennﬁed Orgamc TC Wastes’

(Reference 22).
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Table 2-8

TC Constituents Which Comprise the
Non-Halogenated Solvents, Halogenated Solvents, and
Chlorinated Phenolics and Pesticides Groups

Non-Halogenated Solvents

D018 - Benzene

D023 - o-Cresol

D024 - m-Cresol

D025 - p-Cresol :
D026 - Cresol (mixed isomers)
D030 - 2,4-Dinitrotoluene

DQ03S - Methyl Ethyl Ketone
D036 - Nitrobenzene

D038 - Pyridine

Halogenated vSolvents ‘

D019 - Carbon Tetrachloride
D021 - Chlorobenzene
D022 - Chloroform
D027 - 1,4-Dichlorobenzene .
D028 - 1,2-Dichloroethane
D029 - 1,1-Dichloroethylene
D032 - Hexachlorobenzene
D033 - Hexachlorobutadiene
. D034 - Hexachloroethane
D039 - Tetrachloroethylene
D040 - Trichloroethylene
D043 - Vinyl Chloride

Chlorinated Phenolics and Pesticides

D020 - Chlordane

D031 - Heptachlor

D031 < Heptachlor Epoxide
D037 - Pentachlorophenol
D041 - 2.4,5-Trichlorophenol
D042 - 2.4.6-Trichlorophenol

NRI073 ~
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1990 Releases 152 Million Pounds | 1990 Transfers 24.8 Million Pounds

Air Emissions - 147 million Transfers to POTWs 2.68 million
Surface Water 107,000 Transfers to Other 22.1 million
Discharges Off-site Locations ‘

Underground Injection 3.60 million
Releases to Land 816,000

k Off-site Transfers 12.5%
POTWs 1.5% -
Land 0.5%

Underground
Injection 2.0%

Surface
Water 0.1%

Air 83.4%

Releases
Surface water
Land. . Transters
Air POTWS

Linderground Bl Off-site Transters
Iniection

i3maon

Source: Reference 18 -
Figure 2-1

-

1990 TRI Releases and Transfers of Non-Halogenated Solvents
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1990 Releases 96.9 Million Pounds|{ 1990 Transfers 19.6 Million Pounds
Air Emissions - 946 million | Transfers to POTWs 1.55 million
Surface Water | 1.18 million Transfers to Other 18.0 million
Discharges Off-site Locations '
Underground Injection 1.01 million
Releases to Land 87,500
Off-site Transfers 15.5%
POTWs 1.33% -
Land 0.1%
Underground
Injection 0.9%
Surface Water 1.1%
Air 81.2%
Releases
O Surface water
O Land Transfers
E Arr POTWs
4 Underground Bl Ofi-site Transters
lmccm\r i

Source: Reference 18

F:gu_re‘ 2-2

1990 TRI Releases and Transfers of Halogenated Solvents
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1990 Releases 36,100 Pounds 1990 Transfers 165,000 Pounds
Air Emissions © 31,500 Transfers to POTWs 4,500
Surface Water 2,660 N Transfers to Other 161,000
Discharges . Off-site Locations '
Underground Injection 0
Releases toLand 1,940

Air 15.6%

Surface Water 1.3%

Land 1.0%
POTWs 2.2%
Underground
Injection 0.0%
Off-site
Transfers
79.9%
~ Releases
O Surméowatcr
O Land Transfers
B ar POTWs
Bl Underground 3 Off-site Transfers
trection . __]

Source: Reference 18 " Ficure 2-3
g J

1990 TRI Releases and Transfers of‘Chlorinated Phenolics and Pesticides
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1987 1988 . 1989 1990

Pounds  Pounds Pounds Pounds
Releases
Air Emissions 191 million 169 million = 163 million * 147 million
Surface Water 412,000 154,000 265,000 107,000
Discharges .
Underground Injection| 4.46 million 4.50 million ' 4.35million  3.60 million
Releases to Land 1.08 million 387,000 305,000 816,000
Transfers
Transfers to POTWs 291 million 4.21 miﬂion 4.65 million  2.68 million
Transfers to Other . 58.7million 36.6 million 33.6million 22.1 million
Off-site Locations :
Millions of Pounds

200
100
50 J
0] e
Air Surfacc  Underground Land POTWs Off-site
) Water Inwection . Transfers
0 1987 @& 1988 [ 1989 1990

Source: Reference 18

Figure 2-4-

1987-1990 TRI Releases and Transfers of Non-Halogenated Solvents
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1987 1988 1989 1990
Pounds Pounds Pounds Pounds
Releases
Air Emissions 132 million 130 million  118million  94.6 million
Surface Water 1.57 million 1.33million 1.60 million 1.18 million
Discharges : ' I
Underground Injection 198 million 175million 1.42million 1.01 million
Releases to Land 147,000 223,000 103,000 87,600
Transfers
Transfers to. POTWs 3.59 million 4.01 million 3.32million 1.55 million
Transfers to Other 38.4 million 27.7million 24.8million 18.0 million
Off-site Locations '
Millions of Pounds
200
150 ..

D

ke %i

L / /

|
Air Surfacc ~ Underground Land POTWs Off-site
Water Injection Transters
8 1987

A 1988

1989 1990

Source: Reference 18

Figure 2-5

1987-1990 TRI Releases and Transfers, of Halogenated Solvents
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1987 1988 . 1989 1990

Pounds Pounds Pounds Pounds
Releases :
Aif Emissions 32,100 64,000 18,700 31,500
Surface Water - 3,410 2,520 ) 6,080 2,660
Discharges :
Underground Injection 43,800 36,300 -0 0
Releases to Land . 65,200 3,720 7,160 ‘ 1,940
Transfers _
Transfers to POTWs 29,900 4,790 8,100 4,510
Transfers to Other 460,000 678,000 164,000 161,000
Off-site Locations : K

Thousands of Pounds

800
600

400

200

.

0 E_‘M . _ M= ' _

Water Injection

O 1987 1988 1989 1990

 Air Surface  Underground Land ’ POTWs -~

Off-site
Transfers

Source: Reference 18 e .
© Figure 2-6

- 1987-1990 'I‘Ri Releaées and Traﬁsfers of Chlorinated Phenolics

and Pesticides
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3.0 BDAT TREATMENT STANDARDS FOR NONWASTEWATER FORMS
OF D018-D043 WASTES -

This section discusses the identification of the Best Demonstrated
Available Technology (BDAT) for treatment of nonwastewater forms of D018-D043
wastes and présents development of the BDAT treatment standards for the regulated

-

constituents.
3.1 " Identification of BDAT

'I'hls section discusses the Agency’s determination of 1pphcable and
demonstrated technologles and BDAT for treatment of nonwastewa.ter forms of D018-
D043 wastes.

In order to establish BDAT, the Agency first identifies which technologies
are applicable for treatment of the waste of interest. To be applicable, a technology
must be usable, in theory, to treat the waste in question or a waste that is judged to be
similar in terms of parameters that affect treatment seiection. Detailed descriptfonsof ,
technologies that are applicable for the treatment of listed hazardous wastes are
provided in EPA’s Treatment Technology Backggounci Document (20). The ‘
identification of treatment technoioéies as applicable for treating listed hazardous wastes
is based on current waste management practices, current literature sources, field testing,
data submitted by equipment manufacturers and industrial concerns, plus the englneermg

judgement of EPA technical staff personnel.

The Agency next determines whlch of the apphcable technologles are
demonstrdted for treatment of the wastes. To be demonstrated, a technology must be
used in a full-scale operation for treatment of the waste of interest or a similar waste.
Technologies that are available only at pilot- or bench-scale operations are not

considered in identifying demonstrated technologies.

NRJ-073 o ~ :
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The Agency determines which of the demonstrated technologies is "best"
based on treatment performance data for the constituents of interest, and determines
whether this "best” demonstrated technology is also commercially "available.” If the
"best" demonstrated technology is considered to be "Available," then that technology is
determined to represent BDAT.

311 Applicable Treatment Technologies

Because nonwastewater forms of D018-D043 wastes contain orgamc
consntuents at treatable concentratlons apphcable treatment technologies include those
that destroy or reduce the total amount of various organic compounds in the waste. The
Agency has identified the following technologies as bemg applicable for treatment of

nonwastewater forms of these wastes:

Critical fluid extraction;

Fuel substitution;

High temperature thermal distillation;
Incineration;

Pressure filtration;

Solvent extraction;

Thermal desorption; and

Total recycle or reuse.

The concentrations and type(s) of constituents present in the waste
generally determine which technol'ogy is most applicable for treatment of that waste. A
brief discussion of each of the technologies identified as applicable for treatment of the

constituents in nonwastewater forms of D018-D043 wastes is given below (20).
Critical Fluid Extraction

Critical fluid extraction is a separation and recovery technology in which a_

solvent is brought to its critical state (liquefied gas) to extract organic constituents from a

NRJO73 :
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waste. The solvents used are usually gases whén at ambient conditions. For the

extraction procedure, the solvent is pressurized, which converts it from a gas to a liquid.

As a liquid, it dissolves the organic constituents and removes them from the waste .

matrix. After the extraction, the solvent is returned to its gaseous state; a small volume -
of extract remams which contains high concentrations of organic constituents. This
technology generates two residuals: a treated waste residual and an extract. The extract

is often recycled or treated by incineration.
Fuel Substitution

Fuel substitution is a destruction technology in which ﬁeat is transferred to
a waste to destabilize chemical bonds and destroy organic constituents. Fuel substitution
involves using hazardous waste as fuel in industrial furnaces and boilers. The hazardous
waste may be blended with other nonhazardous wastes (e.g., municipal slixdge) and/or
fossil fuels. Fuel substitution has been used in the treatment of industrial waste solvents,
refinery wastes, synthetic fibers/petrochemical wastes, waste oils, and wastes produced
during the manufacture of pharmaceuticals, pulp and paper, and pesticides. Fuel

substitution generates two residuals: ash and scrubber water.

High Temperature Thermal Distillation .

High temperature thermal distillation is a separation and recovery
technology that subjects hydrocarbon -bearing wastewaters to indirect, electncally-
generated heat in an inert atmosphere The process removes all toxic volatilized
hydrocarbon constituents from a waste: the constltuents can be recovered subsequently in
a reusable form by cooling the hydrocarbon-bearing inert gases at high pressure. Thls

process generates two residuals: a treated waste resndual and an extract.

NRJ-073 .
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Incineration

Incineration is a destruction technology in which heat is transferred to the
waste to destabilize chemical bonds and destroy hazardous organic constituents. Three
incineration technoldgies are applicable for organics in nonwastewaters: liquid injection,
rotary kiln, and fluidized bed. |

In a liquid injection incinerator, liquid wastes are atomized and injected
into the incinerator, where additional heat is supplied to destabilize chemical bonds in
the presence of air or oxygen. Once the chemical bonds are broken, these constituents
react with oxygen to form ca.rboﬁ dioxide and water vapor. I.;iqm'd injection is applicable
to wastes with low viscosity values, small particle size, and low suspended solids content.
Since only wastes with low or negligible ash contents are amenable to liquid injection
incineration, this technology does not normally generate an ash residual, but does

generate a scrubber water residual.

In a rotary kiln inciherator, solid and/or semi-solid wastes are fed into the
elevated slope end of the kiln. The rotation of the kiln mixes the waste with hot gases.
Eventually, the waste reaches its ignition temperature, and the waste is converted to gas
and ash through volatilization and combustion reactions. Ash is removed from the lower
slope-end of the kiln. Combustion gases from the kiln, coﬁtaining volatilized and
partially combusted waste constituents, enter an afterburner for further combustion to
complete the destruction of the orgahic waste constituents. Other wastes are often

injected into the éft_erbumer. ‘

In a fluidized-bed incinerator. solid and/or semi-solid wastes are injected
into a fluidized material (generally sand and/or incinerator ash), where they are heated
to their ignition temperature.- In the incinerator,‘the waste is converted to gas and ash
thrf)ugh volatilization and combustion reactions. Heat energy from the combustion

reaction is then transferred back to the fluidized-bed. The velocity of the combustion

NRJOT3 N
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gases is reduced in a wider space above the bed, known as the "freeboard," allowing
larger ash and unburned waste particles to fall back into. the bed. Ash is removed
periodically both during operation and during bed change-outs.

Combustion gases from all three types of incineration are fed into a
scrubber system for cooling and removal of any entrained pa.rncles and acid gases. In
general, with the exception of liquid injection incineration, two residuals are generated

by the incineration process: ash and scrubber water.

Pressure Filtration

Pressure filtration, also known as sludge filtration, sludge dewatering, or
cake-formation filtration, is a separation and recovery technology used for wastes that
contain high concentrations (>1%) of suspended solids. Filtration separates particles
from a fluid/particle mixture by passing the fluid through a medium that permits the
flow of the fluid but retains the particles. Sludge filtration is commonly applied to waste
sludges such as clarifier sludges; typically, these sludges can be dewatered to 20 to 50%
solids concentration using this technology. Pressure filtration generates two residuals:

dewatered sludge and water.
Solvent Extraction

~ Solvent extraction is a sepafation and recovery technology that removes
organic constituents from a waste by mixing the waste with a solvent that preferentially
dissolves and removes the constituents of concern from the waste. ‘Wastes commonly
treated by this technology have a broad range of total organic content; selecnon of an o
appropnate solvent is dependent on the relative solubilities of the constituents to be
removed and the other organic compounds in the waste. Orgamcs are removed from the

waste due to greater constituent solubility in the solvent phase than in the waste phase.

NRJ-073
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Solvent extraction generates two residuals: a treated residual and an extract. The

extract is often recycled or treated by incineration.

Thermal Désogg tion

Thermal desorption is a separation and recovery technology in which heat
is used to volatilize organic constituents from wastes. Thermal desorption has been
" defined as a thermal treatment that uses direct or indirect heat exchange to elevate the
temperature of a waste, thereby volatilizing the organic constituents. Thermal desorption
differs from thermal destruction (incineration) in the way in which the organic
constituents are treated. The objective of thermal desorption is to sufficiently elevate
the temperature of the organic constituents to effect a phase separation td a gaseous .
state without combustion; the objective of incineration is to combust the organic '
constituents. Thermal desorption units function by creating steam from the volatilization
of the moisture in the waste from heating. The steani tends to strip organic compounds
from the waste ana aids in the volatilization of organic compounds. Generally, this

technology generates two residuals: a treated waste residual and an extract.

Total Recycle or Reuse

. Total recycle or reuse of a waste within the same process or an external
process eliminates the generation of the waste and subsequently generates no treatment

residuals.
3.12 Demonstrated Treatment Technologies
-Demonstrated technologies are those which have been demonstrated on a

full-scale basis for treatment of the waste of interest or a similar waste. The Agency has

no available data for the treatment of nonwastewater forms of DOIS-D043 wastes as

NRJO73
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- The Agency believes that F039 wastes are similar to D018-D043 wastes.
F039 wastes are generated from many different sources and vary in concentration levels
much like the TC wastes. Addmonally, the F039 treatment performance database
represents most of the BDAT treatment performance data available to the Agency for
treatment of the drgantc Toxicity Characteristic constituents. The Agency believes that
since both F039 and D018-D043 wastes represent a wide range of waste matrices and
concentrations of the constltuents selected for regulatton in D018-D043 wastes, the
demonstrated teclinologies for FO039 wastes should also be considered demonstrated for
D018-D043 wastes. h "

" Since the Agency has no indication that any of the other applicable
technologles are demonstrated i in full-scale operatlon for. treatment of the wastes of .
interest or similar wastes, incineration is the only technology 1dent1ﬁed as demonstrated
' for treatment of nonwastewater forms of D018-D043 wastes

3.1.3 Identification of BDAT .
-The Agency deterrmnes BDAT based ona thorough review of all data on

the treatrnent of' e waste of coricern or ‘wastes judged to be snmlar Once. 1dent1f1ed

the "best", _' : demonstrated technology is evaluated to detenmne whether this

.treatnxent.; avarlable To be "available," a technology ( 1) must provide

substantial:ts
- e =

technology is "avai

d‘(Z) must be commercially available. - If the "best" demonstrated .

e 'f then the technology is deterrmned to represent BDAT.
The Agency has determined that ii;cineratio'n. the only technology

demonstrated provides substantial treatment of a similar waste, F039, based on the

reductlon of all organic constituents of interest to nondetectable concentrattons In

NRJ-073 : . . R ;
0727-03.01j . 3-7




addition to providing substantial treatment, incineration is commercially available,
meeting the second criterion of "availability." Therefore, incineration represents BDAT

for nonwastewater forms of D018-D043 wastes.

The Agency notes, however, that when it establishes concentration-based
treatment standards, the regulated community may use any non-prohibited technology to
treat the waste to meet the treatment standards. Compliance with a concentration-based
treatment standard requires only that the.effluent concentration be achieved; once
achieved, the waste may be land disposed. The waste need not be treated by the
technology identified as BDAT; in fact, concentration-based treatment standards provide
flexibility in the choice of a treatment technology. Any treatment, including recyciing or
any combination of treatment technologies, unless prohibited (e.g., impermissible
dilution) or defined as land disposal (e.g., land treatment), may be used to achieve these

standards.

32 Identification of BDAT Treatment Standards

The Agency is transferring universal standards to the constituents regulated
in nonwastewater forms of D018-D043 wastes. A universal standard is a concentration
limit established for a specific constituent regardless of the waste matrix in which it is
present. Table 3-1 presents the specific treatment performance data used to determine

the universal standards for the constituents regulated in these wastes.’

Universal standards for the constituents regulated in nonwastewater forms
of D018-D043 wastes were based upon incineration treatment performarice data. These
data represent BDAT for wastes included in previous rulemakings, and, therefore, have
been judged t6 meet the Agency's requirerﬁents of BDAT. Thus, incineration was
determined to be BDAT for the constituents of 'iﬁterest in universal standards. Because
incineration has been identified as BDAT for D018-D043 wasies, the Agency feels it is
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appropriate tor transfer universal standards to the constltuents selected for regulation in
nonwastewater; orms of D018-D043 wastes.

The treatment standards database and methodology for identifying
umversal standards for constituents in nonwastewater forms of toxicity characteristic
wastes are presented in Appendix A of this document. A more detailed discussion
concerning the determination of universal standards for nonwastewater forms of listed

hazardous wastes is provxded in EPA’s Final Best Demonstrated Avallable Technology

(BDAT) Background Document for Umversal Standards, Volume A: Universal
Standards for Nonwastewater Forms of Listed Hazardous Wastes (16). B
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Table 3-1

Determination of BDAT Treatment Standards for Nonwastewater
Forms of D018-D043 Wastes Based on Universal Standards

N ~ :I
Waste Code rom 3 - ' - ;
Which the 2 Accuracy : K
Usiversal Treatment Test Constitueat froms Which s Correction BDAT
Treatment from Which the Concentration in . Concentration Comstituent from Whick | Factor Trestmes
Waste Code 2nd Regulated Standard Data Performance Data® Treated Waste Was in Treated the Accuracy Correctiom- | (Matrix Spike % | Vaclability | Standaty
Constituent Were Transferred | Were Transferred Transferred Waste (mg/kg) Data Were Transferved Recavery) Factor (wglkg)
D018 - Benzene K083 K019 Benzene <20 " Benzene 1.18 (85) 28 10
D019 - Carbon Tetrachloride | K021, K073 Kol9 Carbon <20 Carbon 1.06 (94)* 2.8 60
Tetrachloride Tetrachloride
D020 - Chlordane , - - K032, K097 John Zink* Chlordane <0.026 Chlordane 3.57 (28)* 28 0.26
: ) (Test 2) (alpha and gamma) ‘ ‘
D021 - Chlorobenzene K019, F039, K019 Chlorobenzene | - <20 Chlorobenzene 1.01 (99) 28 6.0
U157 | .
D022 - Chloroform K9, Ko, |- K019 Chloroform <20 Chloroform 1.06 (99)* 28 6.0
K019, K029, '
F025, K021,
. KO3
D023 - 0-Cresol 'F039, U052 K019 o-Cresol © <20 p-Chloro-m-cresol 1(110) 28 56
D024 - m-Cresol : F039, U052 K019 m- and p-Cresol <20 p-Chioro-m-cresol . 1(110) 28 5.6
D025 - p-Cresol F039, U052 K019 m- and p-Cresol | <20 p-Chloro-m-cresol 1 (110) 28 56
D026 - Cresols (total)’ F039, U052 K019 0-Cresol <20 - p-Chloro-m-cresol 1 (110) 2.8 56
D027 - 1,4-Dichlorohenzene F039, U072 - K019 14- <20 1,4-Dichlorobenzene 1.11 (90) 28 6.0
‘ . : Dichlorobenzene

< - indicates a detection limit value; the concentration value represents the detection limit.

‘Performance data consist of the concentration in treated waste, accuracy correction factor, and variability factor.
YI'his number represents an average of matrix spike recovery values. -

“This test represented the incineration of waste code U127 and P059.

‘If m-, 0, and p-cresol concentrations cannot be differentiated, the total cresof (D026) concentration is used.
Suurce: Reference 16,
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 Table 3-1 -

(Continued)

Treatment Test | Constituent from Which
. . from Which |  the Concentration in Concentration
Waste Code and Regulated - Performance Data® | Treated Waste Was |~ in Treated
* Constituent - - red | Were 'l‘rmfened Transferved Waste (mg/kg) Y
D028 - 1,2-Dichlorogthang . | = K0i8,’K019, K019 1,2-Dichlorocthane <20 'l,2-Dichloroeihane 1.06 (94)*
’ , F025 .

D029 - 1,1-Dichlorocthylene K029, Fu25 K019 - 1,1-Dichloroethane <20 1,1-Dichloroethane 1.06 (94)° 238
D030 - 2,4-Dinitrotolucne F039, U105 ) K019 2,4-Diniirotoluene' <50 ' 2,4-Dinitrotoluene 1(107) 28
D031 - Heptachlor . F039, POSY, John Zink® Heptachlor <0.0066 Heptachlor - 357(28) 2.8 667
. - K032, Kuy? " (Test 2) ‘ ' : 1
D031 '-Hcplachlu[\l%myxidc' - F039, P59, John Zink® Heptachlor <0.0066 Heptachlor 357(8) 28 66! :

. N K032, K097 |~ (Test2) . ‘ 28
D032 - Hexachlorobenzene ~ Ko85 . . John Zink° Hexachlorobenzene | <0.33 ‘ Hexachlorobenzene 4.76 (21) 28 |
‘ . - : (Test 2) S : : i
D033 - H;xachlorobul‘adicne K016, K018, K019 Naphthalene . <20 Naphthalene 1(103) 28 56

e o K028, K030 . . : . ' , = il
D034 - Hexachlorgethane K016, K018, K019 Hexachloroethane <10.0 Hexachloroethane 1(103)* 28 30

= K073, K095 “ 1N ' : : e

D035 - Methyl ethyl ketone | F039, K086, K019  Methyl ethyl ketone <100 1,1-Dichloroethylene | 128 (78) 28 36 ?

g _ U159 o I

< - indicates a dctccuon limit valuc, the concentration value represents the detection limit.

*Performance data consist of the concentration in treated waste, Accuracy correction factor, and variability factor.
*This number represents an average of matrix spike recovery values.
“This test represented the incineration of waste code U127 and P0S9. .
“If m-, 0-, and p-cresol concentrations cannot be differentiated, the total cresol (D026) concemratlon is used

Sousce! Reference 16.
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. Table 3-1
(Continued)
Waste Code from
Whih the :
Universal Treatment Test | Coustituent from Which S BDAT
Treatmeat from Which the Concentration im Concentration Comstituent from Whick- Factor 1 "Treatment i}
Waste Code and Reguluted Standard Data | Performaace Dats® Treated Wante Was in Treated * | the Accuracy Corvection. | (Matrix Spike % | Variabllity |  Stendard
Constituent Were Transferred | Were Transfesred Transferred Waste (mg/kg) Data Were Trausfesreld | - Recovery) Faclor (mg/kg) :if
D036 - Nitrobenzene F039, K086, K019 Nitrobenzene <50 4-Nitrophenol 103 (97) . 28 14 }
U169 - ’ |
/ . - N ‘ f
K083 K019 Nitrobenzene <50 Nitrobenzene 1(103)* 28 |
D037 - Pentachlorophenol F039, Kool K001-PCP Pentachlorophenol <25 Pentachlorophenol 1.05 (95) 28 74
. . uosi ' |
D038 - Pyridine Fo39, U196 K001-PCP Pyridine <50 _ Benzene 1.14 (88) 28 16 -
D039 - Tetrachlorocthylene K019, K020, K019 Tetrachloroethylene <20 Tetrachloroethylene 1.06 (94)"° - 28 6.0
: - K028, K030, ’ .
K073, K095,
K096
D040 - Trichloroethylene F025, F039, K019 | Trichloroethylene <20 “Trichloroethylene 1(107) 28 6.0
K086, U228, . ‘ . .
K095, K096 . - 2
D041 - 2,4,5-Trichlorophenol F039 K001-PCP Pentachloréphenol <125 Pentachlorophenol 1.05 (95) 28 74
DO42 - 2,4,6-Trichlorophenol F039 K001-PCP Pentachlorophenol <125 Pentachlorophenol 1.05 (95) 28 74
D043 - Vinyl Chloride K029 K019 Chloroform <20 Chloroform “1.06 (94)° 28 6.0
< - indicates a detection limit value; the concentration valuc represents the detection limit. .
*Performance data consist of the concentration in treated waste, accuracy correction factor, and variability factor.
*This number represents an average of matrix spike recovery values.
“This test represented the incineration of waste code U127 and P059.
°If m-, 0-, and p-cresol concentrations cannot be differentiated, the total cresol (D026) concentration is used.
Source: Reference 16. :
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4.0 DAT TREATMENT STANDARDS FOR WASTEWATER FORMS OF

. mis-no43 WASTES

Thls section discusses the identification of Best Demonstrated Available
Technology (BDAT) for treatment of wastewater forms of D018-D043 wastes and
presents the development of the BDAT treatment standards for the regnlated
constituents. The treatment standards for wastewater forms of wastes are applicable to
wastes managed in systems other than those regulated under the CWA, those regulated
* under the SDWA that inject TC wastewater into Class I injection wells, and those zero
discharge facilities that engage in CWA eqttivalertt treatment prior to land disposal.

41 Identification of BDAT

This sectxon dlscusses the Agency’s determmatxon of apphmble and
demonstrated technologles and BDAT for treatment of wastewater forms of D018-D043 -
wastes. However any treatment technology which rednees the concentratton of
regulated consutuents to the level of the treatment standards and is not con51dered

3

1mperrm551ble dllunon is also acceptable

In order to estabhsh BDAT the Agency first 1dent1ﬁes wlnch technologxes
are apphcable" for treatment of the consntuents of i mterest An applicable technology is
‘ one which, in theory, can treat the waste in question or a waste s1m1lar to the waste in

identifying treatment technologles as applicable for treating BDAT List consntuents is

-evaluation of current waste managemem pracnces, current literature. sources, field
/
testmg data submttted by equipment manufacturers and mdustnal concerns, plus

engmeermg judgement of EPA technical staff }Sersonnel
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The Agency next determines which of the applicable technologies are
"demonstrated” for treatment of the wastes. To be designated as demonstrat;ed, a
technology must be used in a full-scale operation for treatment of the waste of interest
or a similar waste. Technologies that are.available only at pilot- or bench-scale

operations are not considered demonstrated technologies.

The Agency detérmines which of the demonstrated technologies is "best" by
comparing available treatment performance data from as many systems as possible for
the constituents of interest, and determines whether this "best” demonstrated technology
is also commercxally "available." If the "best" demonstrated technology is avallable,
then the technology is determined to represent BDAT.

4.1.1 Applicable Treatment Technologies

Because wastewater forms of D018-D043 wastes contain organic
-constituents at treatable concentrations, applicable treatment technologies include those
that destroy or reduce the total amount of organic constituents in the waste. The
technologies listed below are applicable for treatment of organic constituents in

wastewater forms of D018-D043 wastes:

. Blologlcal treatment (including aeroblc fixed ﬁlm, aerobic lagoon,
activated sludge, filtration, anaerobic fixed film, rotating biological
contactor, sequential batch reactor, and tncklmg filter technologles)

. Carbon adsorption (including activated carbon and granular
activated carbon technologies): ‘

[ Chemical oxidation;

. Chemically assisted clarification (including chemical precipitation
technology); :
’ ° PACT® treatment (including powdered activated carbon addition to-

activated sludge and biological granular activated carbon
technologies); ' :

NRJOT3
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®*  Reverse osmosis;
. Solvent extraction (including liquid-liquid extraction technology);

° Stripping treatment (including steam stripping and air stripping
technologles) and

. Wet air ondatxon'(inc}uding supercritical oxidation technology).-

The concentration and type(s) of waste constxtuents present in the waste

generally determine which technology is most apphcable. A brief discussion of each.of

the technologies identified as apphmble for the treatment of conshtuents m wastewater
forms of D018-D043 wastes is given below (20).

‘ Biological Treatment

- - Biological treatment includes aerobic fixed film, aerobic legoons activated
sludge, anaeroblc fixed film, rotatmg blologlcal contactor, 'sequential batch reactor, and
trickling filter technologles Biological treatment is a destruction technology in which
organic constituents in wastewaters are biodegraded. This technology generates two

treatment residuals: a treated effluent and a waste blosludge

| Ce.rboxi Adsfo:ptioh

Carbon adsorption is a separation technology in whlch hazardous organic
' constituents-in ‘wastewaters are selectively adsorbed onte actlvated carbon This

technology ge tes two treatment residuals: a treated effluent and spent activated

carbon. The spent activated carbon is often reactivated, recycled, or incinerated.

NRJ-073
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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, in the case of sulfides, sulfur. This

technology generates one treatment residual: treated effluent.

Chemically Assisted Clarification

Chemically assisted clarification, including chemical précipitation, is a
separation technology in which coagulating and flocculating chemicéls are added to form
insoluble solid precipitates with the organics or inorganics in the wastewatér. The solids
formed are then separated from the wastewater by settling, clarification, and/or polishing
filtration. This technology generates two treatment residuals: treated wastewatef
effluent and separated solid precipitate. The solid precipitate may require additional
treatment to meet the nonwastewater BDAT treatment standards.

PACT® Treatment

PACT® treatment is a combination of carbon adsorption and biological
treatment in which hazardous organic constituents are biodegraded or selectively
adsorbed onto powdered-activated carbon. This technology generates two treatment
residuals: a treated effluent and spent carbon/biosludge. The spent carbon is often

regenerated and recycled to the process or may be incinerated.

Reverse Osmosis
Reverse osmosis is a separation technology in which dissolved organics
(usually salts) are removed from a wastewater by filtering the wastewater through a

semipermeable membrane at a pressure greater than the osmotic pressure caused by the
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Solvent Extraction’

{

Solvent extractton isa separatlon technology in which organics are
removed from a waste due to greater constituént solubih'ty in the solvent phase than in
the waste phase. This technology generates two residuals: a treated waste residual and
-an extract. - - L , -

Strig'ginﬂg Treatment

. Stripping treatment is a separation technology Steam stnppmg isa
technology in which wastewaters containing volatile organics have the orgamcs removed
| by application of heat usmg steam as the heat source. Air stnppmg is a technology in
which wastewaters contaxmng volatile organics have the orgamcs removed by
volatilization. This technology generates one treatment residual: treated efﬂuent.
Emissions from stnppmg treatment may require further treatment,

WetAn'Oxf aati-gn-_ : : ' L L .

in'\oyastes ‘
presence.
7 ‘, p, to 10% total organic constltuents Wet air oxidation generates _
' one‘treatmen g treated efﬂuent The treated efﬂuent may require further
treatment for orgamc constxtuents by carbon adsorptlon or PACW treatment. Ermssmns
" froth wet air oxidation’ may also requxre further ztreatment R

; : o -
II

_NRIOT3 . A ‘ "
0727-03.0rj ‘ ~ 4-5 , :




412 Demonstrated Treatment Technologies

. Demonstrated treatment technologies are those which have been
demonstrated in full-scale operation for treatment of the wastes of interest or a similar
waste. The Agency has identified all of the applicable treatment technologies‘for
wastewater forms of D018-D043 wastes listed in Section 4.1.1 to be demonstrated
'technologies, from an anaiysis' of the available treatment performance data presented in
Appendix B. Treatment performance data for the constituents regulated in wastewater
forms of D018-D043 wastes, presented in Appendtx B, include data from bench-, pilot-,

and full-scale treatment using these technologies.
413 Identification of BDAT

The procedure used to identify BDAT for the wastewater forms of D018-
D043 wastes follows the niethodology described in EPA’s Methodology Background
Document (4). ‘All applicable and demonstrated treatment techxtologies are identified
for the wastes of interest, and treatment performance data are examined to 1dent1fy 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; ' '

. Whether sufficient analytical quahty assurance/quality control
measures were used to ensure the accuracy of the data; and

. Whether the appropriate measure of performance was used to assess
the performance of the particular treatment technology.

The Agency then determines whether the best demonstrated technology is "available."
To be “available," a technology (l) must provide substantial treatment and (2) must be

commercially available.
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. The Agency determined the best demonstrated technology for each

.consntuent se"' cted for regulation in D018-D043 wastes based on a thorough review of
all of the treatment performance data available for each constrtuent. Appendlx B
presents the treatment performance data evaluated by EPA for these constituents,

| The demorrstrated technologies identified and determined to be "best" for
. each constituent are all commercially available. In addition, treatment performance data
included in. Appendix B show substantial treatment of each constrtuent by the
corresponding technology identified as best. Therefore, the technologies selected as best
and demonstrated for each constituent are also considered to be available, and therefore,
BDAT for that constituent. The BDATSs for the constituents regulated in the wastewater
forms of D018-D043 wastes are shown in Table 4-1. '

42 Identification of BDAT Treatment Standards

The Agency is transfemng universal standards to the constituents regulated
in nonwastewater and wastewater forms of D018-D043 wastes. A universal standard is a
concentration limit established for a specific constituent regardless of the waste rnatnx in .
which it is present. Table 4-2 presents the specific treatment performance data used as
the basis of the universal standards for the constituents regulated in these wastes.

‘ Umversal standards in wastewater forms of wastes are based on treatment
performance data from several sources including the BDAT database, the NPDES
database, the WERL database, EPA-collected WAO/PACT® data, the EAD database,

‘ leachate treatment performance. data, data submitted by the Chemical

" Manufacture ;socmtron s Carbon Disulfide Task Force, data subrmtted by the
California Toxic Substances Control Dlvrsron data in literature that were not already
part of the WERL database and data in hteramre submitted by mdustry on the WAO
and PACT® treatment processes. Sinee these standards reflect the performance of

numerous industrial wastewater treatment systems, the Agency believes it is appropriate
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to transfer the universal standards for wastewaters to the constituents regulated in
wastewater forms of D018-D043 wastes. '

The treatment performance database and methodblogy for identifying
universal standards for constituent in wastewater forms of toxicity characteristic wastes
are presented in Appendix B of this document. A more detailed discussion concerning
the determination of the universal standards for nonwastewater forms of listed hazardous
wastes is provided in EPA’s Final Best Demonstrated Available Technology (BDAT

Background Document for Universal Standards, Volume B: Universal Standards for
Wastewater Forms of Listed Hazardous Wastes (23).
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Table 4-1

Best Demonstrated Available Technology (BDAT) for
Constituents Regulated in Wastewater Forms
of D018-D043 Wastes

Codei Regulated Constituent ‘ T
D018 Benzene . Steam Stripping (SS)
D019 Carbon tetrachloride Biological Treatment (BT)
D020 Chlordane Biological Treatment (BT)
D021 | Chlorobenzene Biological Treatment (BT)
D022 Chloroform Steam Stripping (SS)
D023 0-Cresol Biological Treatment (BT)
D024 | m-Cresol Activated Sludge (AS)
D025 p-Cresol Activated Sludge (AS)
D026 | Cresols (total) Activated Sludge and Biological Treatment (AS and BT)
D027 1,4-Dichlorobenzene Activated Sludge Biological Treatment (AS)
D028 1,2-Dichloroethane Steam Stripping (SS) '(
D029 1,1-Dichloroethylene Steam Stripping (SS)
D030 2,4-Dinitrotoluene Powdered Activated Carbon Addition to Actxvated
» Sludge (PACT®)
D031 Heptachlor Granular Activated Carbon (GAC)
D031 Heptachlor epoxide Biological Treatment (BT)
D032 Hexachlorobenzene Activated Sludge and Filtration (AS +Fil)
D033 Hexachloro-1,3-butadienc Activated Sludge and Filtration (AS + Fil)
D034 | Hexachloroethane Activated Sludge and Filtration (AS+!5il)
D035 Methyl ethyl ketone Biological Treatment (BT)
D036 Nitrobenzene Stcam Stripping and Activated Carbon. (SS+AC)
D037 Pentachlorophenol Ffllralion and Granular Activated Carbon (Fil+ GAC)
D038 | Pyridine Anacrobic Fixed Film (AnFF)
D039 Tetrachloroethylene Stcam Stripping (SS)
D040 | Trichloroéthylene Steam Stripping (SS)
NRIOT3 >
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Table 4-1

(Continued)
Code Regulated Constituent ' T BDAT
D041 2,4,5-Trichlorophenol Biological Treatment (BT)
D042 | 2,4,6-Trichlorophenol Biological Treatment (B’l").
D043 | Vinyl chloride ' " | Steam Stripping (SS)

Source: Reference 23.

NRJOT3 o
0727-03.nn » 4-10




Table 4-2

Determination of BDA'.I‘- Treatment Standards for Constituents in Wastewater
Forms of D018-D043: Wastes Based on Universal Standards

e — -
Average i BDAT
o S EfMuent Accuracy : _ Treatment -
Waste Regulated _Treatment Database - Concentration | Correction | Varlability | ~ Standard
Code Constituent Technology Reference (mg/L) Factor " Factor (mg/L)
D018 | Benzene sS EAD-OCPSF 0.010 - 14 0.14
D019 | Carbon tetrachloride BT EAD-OCPSF 0.010 - 517 0.057
D020 | Chlordane BT NPDES 0.00023 50 28 0.0033
D021 | Chlorobenzene BT EAD-OCPSF 0.010 - 5.7 0.057
D022 | Chloroform ss EAD-OCPSF 0.012 - 37 0.046
D023 | o-Cresol BT BDAT (F001-F005) 0.025 . 44 0.11
D024 | m-Cresol AS WERL 0.17 . 44 0.77
D025 | p-Cresol AS WERL 017 . a4 0.77
D026 | Cresols. (total) AS/BT BDAT (F001- 0.20 . 44 088
F005)/WERL ‘

" D027 | 1,4-Dichlorobenzene AS . WERL 0.016 - . 55 0.090
D028 | 1,2-Dichlorocthane SS EAD-OCPSF 0026 . 82 021 -
D029 | 1,1-Dichloroethylene SS EAD-OCPSF 10010 . 25 0.025
' D030 *| 2,4-Dinitrotoluene PACT® WERL 0.058 - 55 032
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Table 4-2

(Continued)

Average e BDAT -

Effluent - Accuracy g Treatment
Waste Regulated Treatment Database Concentration | Correction |  Variability Standard
Code Constituent Technology Reference . (mg/L) . Factor “ - Factor (mg/L)
D031 .| Heptachlor GAC WERL <0.000083 50 28 0.0012
D031 | Heptachlor epoxide BT NPDES 0.0011 50 28 0.016
D032 | Hexachlorobenzene AS+Fil WERL 0.010 - 55 0.055
D033 | Hexachloro-1,3- AS+Fil WERL 0010 - 55 0.055

’ butadicne

D034 | Hexachlorocthane AS+Fil WERL 0.010 - 55 0.055
D035 | Methyl ethyl ketone BT LEACHATE <0.10 1.0 2.8 0.28
D036 | Nitrobenzene SS+AC EAD-OCPSF 0.014 ) 48 0.068 -
D037 | Pentachlorophenol Fil+ GAC WERL 0.020 - 44 0.089
D038 | Pyridine AnFF WERL <0.0024 . 57 0014
D039 | Tetrachloroethylene SS EAD-OCPSF 0.010 - 53 0.056
D040 | Trichloroethylene SS EAD-QCPSF 0.010 - 53 0.054
D041 | 2,4,5-Trichlorophenol BT LEACHATE <0.050 13 28 0.18
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50 BDAT TREATMENT STANDARDS FOR NONWASTEWATER FORMS
OF NEWLY IDENTIFIED PESTICIDE TC WASTES, D012-D017

This section discusses the BDAT treatment standards for nonwastewater
forms of newly identified pesticide Toxicity Characteristic wastes (D012-D017). In the
final rule for the Third Third wastes (55 FR 22520), the Agency promulgated treatment
standards for only those D012-D017 wastes identified as hazardous by both the TCLP
and EP leaching procedures. Wastes identified as hazardous by the TCLP but not by the
EP are considered to be newly identified D012-D017 wastes and are currently. not subject
to the BDAT treatment standards. The Agency is establishing the exlstmg treatment
standards for nonwastewater forms of D012-D017 wastes as the treatment standards for
all newly identified D012-D017 wastes except for nonwastewater forms of D015 wastes.
The Agency is revising the D015 nonwastewater treatment standard as discussed below.

These treatment standards are presented in Table 1-3.
5.1 - Nonwastewaters .

The Agency is establishing the existing treatment standards for
nonwastewater forms of D012-D017 wastes as the treatment standards for all newly
identified D012-D017 TC wastes, except for D015 wastes. The exlstmg treatment
standards for nonwastewater forms of D012-D014 and D016-D017 wastes were based on
incineration, and since incineration treatment has been demonstrated to be relatively
independent of matrix interferences, it is li'kely that any newly identified nonwastewater
forms of these wastes can be treated to meet the existing treatment standards for
nonwastewater forms of D012-D014 and D016- D017 wastes that were promulgated in the
Thlrd Third. These exlstmg treatment standards are based on total composition analysis.
. The Agency is therefore establishing treatment standards for nonwastewater forms of
newly identified D012-D017 wastes based on total composition anélysis of the waste
rather than on an analysis of the TCLP extract. Details regarding the developmentkof

the treatment standards for nonwastewater forms of D012-D014 and D016-D017 wastes
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Table 4-2

LEACHATE
: : by Industry

(Continued)
—
Average . Tat BDAT
) Effluent | Accuracy | - - 7.k - Treatment
Waste Regulated Treatment Database Concentration | Correction | " Variabllity ~ Standard
Code Constituent _Technology Reference (mg/L) - Factor | .. Factor - (mg/L)
D042 | 2,4,6-Trichlorophenol BT LEACHATE <0.010 13 28 0.035
D043 | Vinyk chloride $S EAD-OCPSF 0.050 - , 53 027 "
= — e~ e -
AnFF’ = Anacrobic Fixed Film NPDES = National Pollutant Discharge Elimination System
AS = Activated Sludge Biological Treatment OCPSF = Organic Chemicals, Plastics, and Synthetic Fibers
"~ AS+Fil = Activated Shudge Biological Treatment and Filtration PACT® = Powdered Activated Carbon Addition to
BDAT = Best Demonstrated Available Technology : Activated Sludge
BT = . Biological Treatment SS = Steam Stripping »
EAD = Engincering and Analysis Division SS+AC = Steam Stripping and Activated Carbon
Fil+GAC = Filtrstion and Granular Activated Carbon WERL = Water Engineering Research Lab
GAC = Granular Activated Carbon :
= Leachate Treatment Performance Data Submitted

*As dlscussed in Appendix B, the wastewater treatment standard for D026 wastes (Cresols (total)) was determined based upon the sum of the
m/p-cresol and o-cresol treatment standards.

< - Indicates a deleclmn limit value.

Source; Reference 23.
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Table 5-1

Determination of the BDAT Treatment Standard for Nonwastewater Forms of D015 Wastes

— —
Waste Code from - ;
Which the BDAT Treatment Test . | Constituent from Which . Accuracy
Treatment from Which the Concentration in Concentrationin | Constituent from Which - |- Correction Factor
Standard Was Performance Data* Treated Waste Was | Treated Waste the Accuracy Correction | (Matrix Spike %
Constituent Regulated. Transferred Were Transferred Transferred (ng/kg) Data Were Transferred | Recovery) -
Toxaphenc K041, Kvg '~ John Zink Chlordane <0.26° _ Chlordane 3.57 (28)*
(Test 2) - (alpha and gamma) . (alpha and gamma) '

< - indicates a detection limit value; the concentration value represents the detection limit.

“Performance data consist of the concentration in treated waste, accuracy correction factor, and variability factor.
*This number represents a constituent specific matrix spike.

“The concentration in the treated waste was doubled to account for both the alpha and gamma isomers of chlordane.

Sources: References 17 and 21.
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are presented in EPA’s Final Best Demonstrated Available Technology (BDAT

Background Document for Halogenated Pesticide and Chlorobenzene Wastes K031-
K034, K041, K042, K085, K097, K098. K105, and D012-D017 (17).

The Agency is revising the nonwastewater treatment standard for D015
wastes, toxaphene. The existing treatment standard is 1.3 mg/kg, based upon the
~ transfer of treatment performance data for chlordane from the Third Third Incineration
Treatability Test at the John Zink Facility. However, the Agency believes that treatment
standard data for toxaphene in nonwastewater 'fofms of K041 and K098 wastes, which is
also based on data from the John Zink treatability test, is more appropriate for transfer
to D015 wastes. To account for the characteristic differences between toxaphene and -
chlordane (i.e., chemical structure differences), the toxaphene concentration is calculated
by multiplying the chlordane concentration by ten. Both. the alpha and gamma isomers
of chlordane were accounted for in the development of the ;reatmenfstandard by
doubling the concentration of chlordane in the nonwastewater treatment residual. The
Agency believes that the transfer of the K041 and K098 treatment standard of 2.6 mg/kg,
which accounts for the two isomers of chlordane, is appropriate for D015 wastes. The
Agengcy is establishing a treatment standard for nonwastewater forms of D015 wastes
based on.total composition analysis of the waste rather than on analysis of the TCLP
extract. The treatment stan,da'rd for nonwastewater forms of D015 wastes and the

. corresponding treatment performance data are presented in Table 5-1.
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Appendix A

Treatment Performance Database and
Methodology for Identifying Universal Standards
for Constituents in Nonwastewater Forms of D018-D043 Wastes
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(4)  When evaluating the matrix spike recovery data, the Agency
preferred to use a matrix spike recovery for a specific consntuent
instead of a value averaged over a group of constituents (e.g.,
volatile organics).

(5)  The method detection limit was examined to determine if it could
be met routinely by industry.

(6) = The treatment performance data and standard corresponding to the
"best” data was compared to the detection limits used to calculate
other treatment standards to determine if the constituent could be
treated to similar levels in similar waste codes.

A2 Détemination of Treatment Standards for Nonwastewater Forms of D018-
D043 Wastes

Treatment standard data for the constituerits regulated in nonwastewater
forms of D018-D043 wastes are presented in Table A-l, A cdnstituent-by-cqnstituent
discussion of the determination of the universal standard for each of these constituents is
given below. The universal standards and corresponding performance data for each
constituent regulated in D018-D043 wastes are also presented in Table 3-1. A more
detailed &iscussion of the determination of the universal standards is provided in EPA’s

- Final Best Demonstrated Available Technology (BDAT) Background Document for
Universal Standards. Volume A: Universal Standai'dé for Nonwastewater Forms of
Listed Hazardous Wastes (16). |

D018 - Benzene

The universal standard for benzene was determined to be 10 mg/kg, based
upon the K083 treatment standard data. The Agency chose to use the K083 treatment
standard data since these data represent the use of an accuracy correction factor and .
detection limit from the same constituent as the constituent of concern. The treatment .
standard was not based upon F039 and U019 treatment standard data becausg the
detection limit was considered to be an outlier compared to the magnitude of the
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Thisrappendix presents the development of the unii'ersa} treatment
standards (i.e., universal standards) for the constituents regulated in'nonwastewater
forms of D018-D043 wastes. Section A.1 presents the methodology for determining
nonwastewater universal standards and introduces the universal standards database.
Section A.2 presents a consntuent-by-consntuent discussion of the determination of the
universol standards for each constituent selected for regulation.

Al Methodology for Determining Nonwaotewater Universal Standards

The performance data presented in Table A-1 represent the oniversal
standards database for the constituents regulated in D018-D043 wastes. These data
consist of the treatment performance data used to develop nonwastewater treatment
standards in the First, Second, and Third Third, and Phase I :Land Disposal Restrictions
Program rulemaking efforts. In order to determine the universal stando.rds the Agency
examined the treatment performance data used in calculating each treatment standard .
applicable to a specific constltuent.

The Agency chose which treatment performance data to transfer as the
universal standard on a constituent-by-constituent basis. Six factors were considered in
selecting the "best" performance data and standard from the available treatment standard

performance data:

(1)  Where possible, the Agency preferred performance data (i.e., the
matrix spike recovery data, detection limit, and variability factor
(according to Table 3- 1)) for the same. constituent.

(2)  The matrix spike recovery data were evaluated to determine -
- whether acceptable recoveries were obtained according to EPA’s
- quality assurance/quality control guidelines.

(3)  When performance data from the same constituent were
unavailable, the Agency used performance data from a constituent
with similar composition and functional groups.
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constituents. The Agency believes that a treatment standard of 6.0 mg/kg may be
.reasonably vachieved based on the detection limits reported for chlorobenzene in other

waste codes.
D022 - Chloroform

The universal standard for ch'loroforﬁi was determined to be 6.0 mg/kg,
based upon the K019 tfeatme,nt _standard data. The Agency chose to use the K019
treatment stahdard déta since these data represent the use of an accuracy correction
factor and detection limit from the same coi;stituent as the constituent of concern. The
- Agency believes that a treatment standard of 6.0 mg/kg may be reasonably achie;red
based on the dete‘ction limits reported for chloroform in other waste codes.

D023 - o-Cresol

The universal standard for o-cresol was determined to be 5.6 mg/kg, based
upon the F039 and U052 treatment standards, which repi'esent the only concentration-
based treatment standards promulgated to date for this constituent based on the

performance of incineration.
D024 - m-Cresol

~ The universal standard for m-cresol was determined to be 5.6 mg/kg based
upon the F001-F00S, 'F039 and U052 treatment standard data. The Agency chose to use
the FOO1-FOO0S.. FO39 and U052 data since these data represent the only concentration-
based treatment standards promulgated to date for this constltuent based upon the
performance of incineration. The Agency believes that the detectlon limit reported for
m-cresol in the K019 treatment test of 2.0 mg/kg is representative of the detection limits

that may be reasonably achieved for m-cresol. In addition, a universal standard of 5.6
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detection limits from other incineration tests. The treatment standard was established at
10 mg/kg in order that the treatment standard could be routinely met by industry,
considering the detection limits reported for benzene in other waste codes.

D019 - Carbon Tetrachloride

The universal standard for carbon tetrachloride was determined to be 6.0
mg/kg, based on the K021 and K073 treatment standard data. The Agency chose to use
the K021 and K073 treatment standard data since these data represent the use of an
accuracy correction factor and detection limit from the same constituent as the
constituent of concern. The Agency believes that a treatment standard of 6.0 mg/kg may
be reasonably achieved based on the detecﬁdn. limits reported for carbon tetrachloride in

other waste codes.
D020 - Chlordane

The universal standard for chlordane was determined to be 0.26 mg/kg,
based upon the K032 and K097 treatment standard data. The Agency chose to use the
K032 and K097 treatment standard data since these data reépresent the use of an
accuracy correction factor and detection limit from the same constituent as the
constituent ‘of concern. The two isomers of chlordane, alpha and gamma, were also

considered in calculating the K032 and K097 treatment standards.
D021 - Chlorobenzene

The umversal standard for chlorobenzene was determined to be 6.0 mg/kg
based upon the K019 treatment standard data. The Agency chose to use the K019 -
treatment standard data since these data represent the use of an accuracy correction
factor and detection limit from the same g:ons;iiuept as the constituent of concern. ‘The -

treatment standard was established at 6.0 mg/kg to maintain consistency with similar
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use the F039 and U072 treatmeht standard data since these data represent the use of an
accuracy correction factor and detection limit from the same constituent as the
constituent of concern. The treatment standard was established ét 6.0 mg/kg to maintain
consistency with similar constituents. The Agency believes that a treatment standard of '
6.0 mg/kg may be reasonably achieved based on the detection limits reported for
1,4-dichlorobenzene in other waste codes. ‘

D028 - 1,2-Dichloroethane

The universal standard for 1,2-dickloroethane was deté,rmined to be 6.0
mg/kg, based upon the K019 treatment standard data. The Agency chose to use the
K019 treatment standard data since these data represent the use of an accuracy
correction factor and detection limit from the same constituent as the constituent of
concern. The Agency b'elie\lres that a treatment standard of 6.0 mg/kg may be reasonably
achieved based on the detection limits reported for 1,2-dichloroethane in other waste

codes.
D029 - 1,1-Dichloroethylene

The universal standard for 1 1-dicMoroetﬁylene was detérmined to be 6.0

~ mg/kg, based on the K029 and F025 treatment standard data. The Agency chose to use
the K029 and F025 treatment standard data rather than the F039 and U078 treatment
standard data since the detection limit used in calculating the F039 and U078 treatment
standard was considered to be an outlier compared to the magnitude of the detection
limits from other incineration tests. The Agency believes that a freatment standard of
6.0 mg/kg may be reasonably achieved based on the detection limits reported for 1,1-

dichloroethylene in other waste codes.
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mg/kg is consistent with the universal standard established for a constituent similar in

elemental composition and functional groups, o-cresol.
Do25 - p-Cresol

The universal standard for p-cresol was determined to be 5.6 mg/kg based
upon the F001-F00S, F039, and U052 treatment standard data. The Agency chose to use
the F001-F005, F039, and U052 data since these data represent the only concentration-
based treatment standards promulgated to date for this constituent based upon the
performance of incineration. The Agency believes that the detection limit reported for
p-cresol in the K019 treatment test of 2.0 mg/kg is representative of the detection limits
that may be reasonably achieved for p-cresol. In addition, a universal standard of 5.6
mg/kg is consistent with the universal standard established for a constituent similar in
elemental composition and functional groups, o-cresol. -

D026 - Cresols (total)

The universal standard for cresols (total) was determined to be 5.6 mg/kg,
based on the universal standards for o-cresol and cresol (m- and p-isomers). The total
cresol standard (DD026) accounts for o-, m-, and p-cresols when-these isomers cannot be
differentiated. The Agency chose to use the universal standard data since these dé.ta
have already been determined to be the "best" treatment performance data for cresols in
the development of universal standards. The Agency believes th‘at a treatment standard
- of 5.6 mg/kg may be reasonably achieved based on the detection limits repdrted for o-,

m-, and p-cresol in other waste codes.
D027 - 1,4-Dichlorobenzene -

The universal standard for 1,4-dichlorobenzene was determined to be 6.0 -
mg/kg, based upon the F039 and U072 treatment standard data. The Agéncy' chose to
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treatment standard could be routinely met by industry, considering the detection hrmts

reported for hexachlorobenzene in other waste codes.
D033 - Hexachlorobutadiene

The universal standard for hexachlorobutadiene was determined to be 5.6
mg/kg, based upon the K016, K018, K028, and K030 treatmerit standard data. The
Agency chose to use the K016, K018, K028, and K030 treatment standard data rather
than the F025, F039, and U128 treatment standard data since the detection limit used in
calculating the F025, F039, and U128 treatment standard was considered to be an outlier
compared to the magnitude of the detection limits from other incineration tests. The
Agency believes that a treatment standard of 5.6 mg/kg may be reasonably achieved

based on the detection limits reported for hexachlorobutadiene in other waste codes:
D034 - Hexééhlonjoethane

o The universal standard for hexachloroethane was determined fq be. 30
mg/kg, based upon the F025, K016, K018, K095, and K073 treatment staﬁdard data.
The Agency choge to use the F025, K016, K018, K095, and K073 treati:nent standard data
since these data represent the use of an accuracy correction factor and detection limit
from the same constituent as the constituent of concern. The treatment standard was
established at 30 mg/kg to maintain consistency of treatment standards within the
treatability group. “

D035 - Methyl Ethyl Ketone
The umversal standard for methyl ethyl ketone was determined to be 36

mg/ kg, based upon the F039, K086, and U159 treatment standards, which represent the

only concentration-based treatment standards promulgated to date for this constituent.

NRJO73 ‘ : .
0727-03.nrj

A8




D030 - 2,4-Dinitrotoluene

The universal standard for 2,4-dinitrotoluene was determined to be 140
mg/kg, based upon the F039 and U105 treatment standards, which represent the only
concentration-based treatment standards promulgated to date for this constituent.

D031 - Heptachlor

'I'he universal standard for heptachlor was determmed to be 0.066 mg/kg,
based upon the FO39 P059, K032, and K097 treatment standards, which represent the
- only concentration-based treatment standards promlﬂgatgd to date for this constituent.

D031 - Heptachlor Epoxide

The universal standard for heptachlor _époxide was determined to be 0.066
mg/kg, based upon the F039, P059, K032, and K097 treatment standards, which _
represent the only concentration-based treatment standards promulgated to date for this

constituent.
D032 - Hexachlorobenzene

The universal standard for hexachlorobenzene was determined to be 10
mg/kg, based upon the K085 treatment standard data. The Agency chose to use the
K085 treatment standard data since these data represent the use of an accuracy ‘
correction factor and detection limit frqm the same constituent as the constituent of
concern. The treatment standard for hexachlorobenzene was not based upon the K016, -
K018, F025, F039, and U127 treatment standard data because the detectlon limit was
considered to be an outlier compared to the magmtude of the detection llrmts from

other incineration tests; the treatment standard was established at 10 mg/kg so that the
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Agency believes that a treatment standard of 6.0 ingﬂ_:g may be reasonably achieved

- based on the detection limits reported for tetrachloroethylene in other waste codes.

D040 - Triehlomethylene

The universal standard for trichloroethylene was determined to be 6.0
mg/kg, based upon the F025, F039, K086, U228, K095, and K096 treatment standards,
which represent the only concentration-based treatment standards promulgated to date
for this constituent. The treatment standard was established at 6.0 mg/kg to maintain

consistency with treatment standards for similar constituents.
D04i - 2,4,5-Trichlorophenol

The universal standard for 2,4,5-trichlorophenol was determined to be 7.4
mg/kg, based upon the F039 treatment standard data. The Agency chose to use the

- FO39 treatment standard data since these data represent the use of an accuracy

correction factor and detection limit from a more similar constim'ent as the constituent

of concern.
D042 - 2,4,6-Trichlorophenol o

The umversal standard for 2 4 6-tr1chlorophenol was cletermmed to be 7.4

mg/kg, based upon the F039 tréatment standard data. The Agency chose to use the

F039 treatment standard data since these data represent the use of an accuracy
correction factor and detection limit from a more similar constituent as the constituent

of concern. v B
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D036 - Nitrobenzene

The universal standard for nitrobenzene was determined to be 14 mg/kg,
based upon the F039, U169, K086, and K083 treatment standard data. The Agency
chose to use the F039, U169, K086, and K083 treatment standard data since these data
represent the use of an accuracy correction factor and detection limit from the same or
similar constituent. This treatment sta.ndard was also chosen to account for variability in
treatment of wastes containing this constifuent.

D037 - Pentachlorophenol

The universal standard for pentachlorophenol was deternined to be 7.4
mg/kg, based upon the F039, K001, and U051 treatment standard data. The Agency
chose to use the F039, K001, and U051 treatment standard data since these data
represent the use of an accuracy correction factor and detection limit from the same

constituent as the constituent of concern.
D038 - Pyridine

The universﬂ standard for pyridine was d_etermined to be 16 mg/kg, based
upon the F039 and U196 treatment standards, which represent the only concentration-

based treatment standards the Agency has promulgated to date for this constituent.
D039 - Tetrachloroethylene

The universal standard for tetrachloroethylene was determined to be 6.0
mg/kg based on the K019 treatment standard data. The Agency chose to use the K019
treatment standard data since these data represent the use of an accuracy correction

factor and detection limit from the same constituent as the constituent of concern. The
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Table A-1

Treatment Standard Data for Constituents Selected for Regulation in Nonwastewater Forms of D018-D043 Wastes

— -

. Accuracy
Concentration | Treatment Test Constituent From Which Correcliun =
Treatment in Treated From Which the the Concentration in - Factor - -
Waste Code and Regulated Standard Corresponding Waste Performace Data®. Treated Waste Was (M&lrh Spike %
Constituent {ppm) . Waste Code(s) - (mg/kg) Were Transfesred Transferred Recovery) -
D018 - Benzene 0.071. 1 K060, K087 <0.025 K087 Benzene 1.02 (98) 28
44 K085, K105 <033 John Zink! Hexachlorobenzene | Hexachlorobenzene 4.76 (21) 28
(Test 2) .
’
6.0 K103, K104 <20 K019 1,2-Dichloroethane | . 1,2-Dichloroethane 1.06 (94) 28
6.6 K083 <20 K019 Benzene ‘Benzene 1.18 (85). 28
36 .F039, U019 <100 K001-C Benzene Benzene 1.28 (78) 28
D019 - Carbon Tetrachloride 5.6 F039, U211 <20 K019 Carbon Trichlorocthylenc 1(107) 28
Tetrachloride '
6.2 F025 <20 K019 1,1,1-Trichlorocthane | 1,1,1-Trichloroethane | 1.1 (91)> 28
6.2 | K021, K073 <20 K019 Carbon Carbon Tetrachloride | 1.1 (91) 28
Tetrachloride
D020 - Chlordane 0.13 F039, U036 <0.013 John Zink* Chlordane Heptachlor 3.57 (28) 28
: (Test 2) A
0.26° K032, K097 <0.026 John Zink* | Chlordane Chlordane 3.57 (28)* 28
: E (Test 2) (alpha and gamma) :

- Indicates a detection limit vatues the concentration value rcpmesents the detection Ilmn .
'Pcrformancc data consist of the concentration in treated waste, accuracy correction factor, and variability factor. .

*This number represents an average of matrix spike values.
“Sce the notes at the end of this table.

*This test represented the incineration of waste codes U127 and P0S9.

Source: Reference 16.
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D043 - Vinyl Chloride

The universal standard for vinyl chloride was determined to be 6.0 mg/kg,
based on the K029 treatment standard data. The treatment standard for vinyl chloride
was not based upon the F025, F039, and U043 treatment standard daia because the .
detection limit was considered to be an outlier compared to the magnitude of the
detection limits from other incineration tests. The Agency believes that a treatment
standard of 6.0 mg/kg may be reasonably achieved based on the detection limits

reported for vinyl chloride in other waste codes.
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Table A-1

(Continued) .
’ Accuracy | .
. Concentration Treatment Test Constituent From Which . Correctica
Treatment | - in Treated From Which the the Cencentratios in Constitwent From Which | . Factor
. Waste Code and Reguluted Standard Corresponding - Waste Performance Data* Treated Waste Was “the Accurscy Correction | (Matrix Spike %
Constituent (ppm) Waste Code(s) (mg/kg) Were Tramsferved Traasferred Dats Wesw Transferred . Recovery) :.
D028 - 1,2-Dichloroethane .60 K018, K019, . <20 K019 1,2-Dichlorocthane 1,2-Dichloroethane 1.06 (94)
' " K020, K029 - ' ,
, 6.2° FO25 . <20 K019 1,2-Dichlorocthane | 1,2-Dichloroethane | 1.1 (91) 28
72 F039, U077 <20 K019 1,2-Dichloroethane | 1,1-Dichloroethylene 1.28 (78) 28
D029 - 1,1-Dichlorocthylene 6.0 K029 <20 K019 , l,l-Dichlbroethane 1,1-Dichloroethane 1.06 (94)° 28
6.2° F025 <20 K019 1,1-Dichloroethylene | _1,1-Dichloroethane | 1.1 (91)*° 28
33 F039, U078 <100 Ko001-C * 1,1-Dichloroethylene | 1,1-Dichlorocthylene 1.16 (86) 28
D030 - 2,4-Dinitrotoluene - 140 F039, U105 <50 K019 2,4-Dinitrotoluene 2,4-Dinitrotoluene 1 (107) 28
D031 - Heptachlor 0066 | F039,P059, |  <0.0066 John Zink* Heptachlor Heptachlor - 3.57 (28) 28
K032, K097 (Test 2)
D031 - Heptachlor Epoxide 0,066 F039, P059, <00066 { John Zink* - Heptachlor Heptachlor 3.57 (28) 28
u . K032, K097 (Test2)
D032 - Hexachlorobenzene ‘44 K085 <033 John Zink® Hexachlorobenzene | Hexachlorobenzene | 476 (21) 28
' (Test 2) _ '
28 K016, K018 <100 K019 - Hexachlorobenzene - | Hexachlorobenzene 1(103)* 28
37 F025, F039, <100 K019 Hexachlorobenzene 124 1.33 (75) 28
U127 : Trichlorobenzene

Source: Reference 16.

NRIJ-073
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-

< - Indicates a detection limit value: the concentration value represents the detection limit.
*Performance data consist of the concentration in treated waste, accuracy correction factor, and variability fsctor.
¥This number represents an average of matrix spike values.

Sece the notes at the end of this table,

“This test represented the incineration of waste codes U127 and P0S9.
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Table A-1

(Continued)
Concentration Treatment Test Coustituent From Which N Correction
. Treatment in Treated From Which the the Coocentration fn Constitwest From Wkich Factor .
Waste Code and Regulated Standerd | . Corresponding Waste Performance Data® Treated Waste Was the Accuticy Correction | (Matrix Spike % Varishili
Constituent (ppm) Waste Code(s) (mg/kg) Were Transferred Transferred Data Were Transferred _ Recavery) Factor
D021 - Chlorobenzene 44 K085, K105 <033 John Zink* Hexachlorobenzene | Hexachlorobenzene 4.76 (21) 28 k
_ : (Test 2). '
’ 5.7 F039, U037 <20 K019 Chlorobenzene Chlorobenzene 1.01 (99) 28 |
6.0° K019 <20 K019 Chlorobenzene Chlorobenzene 1.01 (99) 28
D022 - Chloroform 6.0 K009, K010, <20 K019 Chloroform Chloroform 1.06 (94)* 28
' K019, K029 . ' )
6.2 F025, K021, <20 Ko19 Chloroform Chloroform 1.1 (91)> 28
K073 '
D023 - 0-Cresol . 56 F039, U052 <20 ~ K019 0-Cresol p-Chloro-m-cresol 1 (110) 28
D024 - m-Cresol- 32 F039, U052 <1.0 K087 Cresol (m- and p-) p-Chloro-m-cresol 1.15 (87) 28
D025 - p-Cresol 32 F039, U052 <10 K087 Cresol (m- and p-) p-Chloro-m-cresol 1.15 (87) 28
D027 - 1,4-Dichlorobenzene 44 K042, K085, <033 John Zink* Hexachlorobenzene Hexachlorobenzene 4.76 (21) - 28
: K105 (Test 2) K X
62 <20 14-Dichlorobenzene | 1,4-Dichlorobenzene | 1.1 (90) 28

F039, U072

K019

" < - Indicates a detection limit valuc; the concentration value represents the detection limit.
*Performance data consist of the concentration in treated waste, accuracy correction factor, and variability factor.
*This aumber represents an average of matrix spike values.

Sce the notes at the end- of this table.

*T'his test represented the incineration of waste codes U127 and P059.

Source: Reference 16.
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Table A-1

(Continued)
| : Accuracy
Concentration Treatment Test Constituent From Which W Correction - -
Treatment . in Treated ' From Which the the Concentration in Constitweat From Which Factor S
Waste Cade und Regulated Standard Corresponding - Waste Performance Data® Treated Waste Was the Accuracy Correction | (Matrix Spike % | Varishil
Constituent (ppm) .| Waste Code(s) (mg/kg) Were Triusferred Transferred Data Wese Transferred Recovery) Factoy
D033 - Hexachlorobutadicne 5.6 K016, K018, <20 - K019 Naphthalene Naphthalene 1 (103)® "2.8.;
K028, K030 i ,
/ 28 "F025, F039, <100 K019 Hexachlorobutadiene Trichloroethylene 1(107) 28
v12s S - '
D034 - Hexachlorocthane 28 F039, U131 <100 K019 Hexachloroethane Trichloroethylene 1 (107) 28 |
' ' 28 K016, K018, <100 K019 Hexachloroethane Hexachloroethane ~1.(103)° 28
K095, K019, _
K028, K030
30 F02s, K073 <100 K019 Hexachloroethane Hexachloroethane 1(103)° 28
D035 - Methyl Ethyl Ketone 6 F039, K086, <100 K019 . Mecthyl Ethyl Ketone | 1,1-Dichloroethylene 1,28 (78) 28
u1s9 o | \
D036 - Nitrobenzene 56 K103, K104 <20 K019 ' Naphthalene Naphthalene 1(103)* 28
' 14 F039, K086, | <50 K019 Nitrobenzene 4-Nitrophenol .~ | 1.03 (97) 28
: U169 o
14 K083 <50 K019 Nitrobenzene Nitrobenzene 1 (103 28
D037 - Pentachlorophenol 74 F039, K001, <25 K001-PCP Péntachlorophenol Pentachlorophenol 1.05 (95) 28
‘ U051 '
D038 - Pyridine 16 F039, U196 <50 K001-PCP " Pyridine Benzene 1.14 (88) 28

< - Indicates a detection limit value; the concentration value represents the detection limit.

*Performance data consist of the concentration in treated wi
“T'his number represents an avcrage of matrix spike values.

‘See the notes at the end of this table.

aste, accuracy correction factor, and variabitity factor.

“Ihis test represented the incineration of waste codes U127 and P059,

Source: Reference 16.
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Table A-1

~ (Continued)
Concentration Treatment Test Coastituent From Which C a %
Treatment ’ In Treated From Whick tho the Concentration in Comatitwant From Whick " Facter . ey
Waste Code and Regulated Standard Corresponding Waste Performance Data® Treated Waste Was the Accuracy Correction | (Madrix Spike % VM
Conslituent (ppm) Waste Code(s) " (mg/kg) Wero Transfexved Transferved Data Weew Transferred - Recovery) Faclor.:
D039 - Tetrachlorocthylene 56 F039, U210 <20 K019 Tetrachlorocthylene Trichloroethylene 1 (107) 28 .
6.0 K016, K019, <20 K019 Tetrachloroethylene | Tetrachloroethylene 1.06 (94)* 28
g * K020, K028, :
K030, K095,
K096
6.2° K073 <20 K019 - Tetrachloroethylene | Tetrachloroethylene 1.1 (91)> 28
D040 - Trichlorocthylene 56 F025, F039, .<20 K019 Trichlorocthylene Trichloroethylene 1 (107) 28
- K086, U228, :
- K095, K096
D041 - 2,4,5-Trichlorophcnol 44 K105 <033 John Zink* Hexachlorobenzene | Hexachlorobenzene 4.76 (21) 28
’ (Test 2) “
r F039 - <125 K001-PCP Pentachlorophenol Pentachlorophenol 1.05 (95) 28
D042 - 2,4,6-Trichlorophenol 44 K105 <033 John Zink! | Hexachlorobenzene | Hexachlorobenzene 476 (21) 28
{(Test 2)
37 Fo39 - <125 K001-PCP Pentachlorophenol | Pentachlorophenol 1.05 (95) 28
D043 - Vinyl Chloride 6.0 K029 <20 K019 . Chloroform Chloroform 1.06 (94)* 28
33 F025, F039, <100 ' K001-C Vinyl Chloride 1,1-Dichloroethylenc |  1.16 (86) 28
U043

< - Indicates a detection limit value; the concentration value rep:esems the detection limit.
*Performance data consist of the concentration in treated waste, accuracy correction factor, and vamblhty factor

*This number represents an average of matrix spike values.

See the notes at the end of this table.
*This test represented the incineration of waste codes U127 and P059.

Source: Reference 16.
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Table A-1

(Continued)

Notes:

Carbon Tetrachloride . The accuracy correction factors used in the F025, K021, and K073 treatment standards were transferred incorrectly from the K019 treatment tes!
The accuracy correction factor for the average of the semivolatile organic conslituents was incorrectly transferred as 1.1 instead of 1.06. The
correct treatment standards is 6.0 mg/kg. ‘

Chlordanc To account for both the alpha and gamma isomers of chlordane, the concentration in the treated waste was doubied in calculating the K032 and

K097 treatment standards. This doubling accounts for the K032 and K097 treatment standards of 0.26 mg/kg as opposed to the F039 and U036
; ‘ treatment standards of 0.13 mg/kg. . . _

Chlorobenzenc g In calculating the treatment standard for K019, the variability factor, accuracy correction factor, and concentration in treated waste were incorrec.
' mulliplied. The correct K019 treatment standard is 5.7 mg/kg. : ' ’

Chloroform 7 The accuracy correction factors used in the F025, K021, and K073 treatment standards were transferred incorrectly from the K019 treatment tes
: - The accuracy correction factor for the average of the semivolatile organic constituents was incorrectly transferred as 1.1 instead of 1.06. The
correct treatment standard is 6.0 mg/kg. . S -

1,2-Dichlosoethane The accuracy correction factor used in the F025 treatment standard was transferred incorrectly from the K019 treatment test. The accuracy
correction factor for the average of the semivolatile organic constitucnts was incorrectly transferred as 1.1 instead of 1.06. The correct (reatmen .,
standard is 6.0 mg/kg. ' :

1,1-Dichlorocthylene - The accuracy correction factor used in the FO025 treatment standard was transferred incorrectly from the K019 treatment test. The accuracy ’
‘ correction factor for the average of the semivolatile organic constituents was incorrectly transferred as 1.1 instead of 1.06. The correct treatment |
standard is 6.0 mg/kg. ‘ '

Tetrachloroethylene The acéuracy correction factor used in the K073 treatment staridard was transferred incorrectly from the K019 treatment test. The accuracy
correction factor for the average of the semivolatile organic constituents was incorrectly transferred as 1.1 instead of 1.06. The correct treatmen:
standard is 6.0 mg/kg. ) ~ : ' ' :

. 2,4,5-Tr§chlorophcnél In calculating l.hc F039 treatment standard, the PQL was used instead of the method detection limit. Since the PQL is five times greater than (1 -
: " detection limit, the F039 treatment standard is incorrect by a faclqr of five, and should be 7.4 mg/kg.

2,4,'6'-Trichlorophcnol In calculaling the F039 treatment standard, the PQL was used instead of the method detection limit. Since the PQL is five times greater than th
detection limit, the F039 treatment standard is incorrect by a factor of five, and should be 7.4 mg/kg. o

4
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Appendix B

Treatment Pgrrormknce Da,tabase"and

Methodology for Identifying Universal Standards

for Constituents in Wastewater
Forms of D018-D043 Wastes
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B.1 Methodology for Determining Wastewater Universal Standards

The universal standards for regulated constituents in wastewater forms of
D018-D043 wastes are based on treatment performance data from several sources,
including the BDAT treatment performance database, the NPDES database, the WERL

. database, WAO/PACT® data, the EAD database, industry-submitted leachate treatment

performance data, data submitted by the Chemical Manufacturers Association’s Carbon
Disulfide Task Force, data submitted by the California Toxic Substances Control
Division, data in literature that were not already part of the WERL database, and data

in literature subnntted by industry on the WAO and PACT® treatment process. This

appendix presents the wastewater treatment performance database and discusses use of
the data to determine BDAT and to calculate the universal treatment standards for the
constituents regulated in wastewater forms of D018-D043 wastes.

Table B-1 and Table B-2 are database and treatment technology keys,
respecnvely, for the data tables presented in this appendlx. Tables B-3 through B-27 in
this appendix present the available wastewater treatment performa.nce data for each’
constituent regulated in D018-D043 wastes. The data used to determine the universal -
standards are indicated with a footnote. A discussion of the determination of the |
universal standards for each of the constituents regulated in D018-D043 wastes is
presented in Section B.2. | -

The .calculation of the umversal standards involved three steps:
(1) identification of best demonstrated technologies and treatment performance data;

(2) determination of a variability factor specnflc to each constituent in a treatment

~ performance data set to correct. for normal variation in the performance of a particular

technology over time; and (3) calculation of the treatment standard, which is equal to the
average effluent conéentration multiplied by-the variability factor.  The universal

standards and specific treatment perf_ormance data used to determine the treatment




standards for the constituents regulated in wastewater forms of D018-D043 wastes are
presented in Table 4-2. ’

Identification of Best Demonstrated Technologies and Treatment

Performance Data

4 To deterim'ne the best demonstrated t_echnology for each BDAT List
organic constituent, the Agency examined the universal wéstewater treatment
performance database. To determine "best," a hiei'archy was established to evaluate the
wastewater treatment performahce data. The foliowing outlines the methodology used to

determine "best" for wastewater constituents that are included in this document:

(1)  For any organics with EAD performance data and a promulgated
EAD effluent limitation, the EAD data were used to calculate the
BDAT treatment standard for that constituent. The data
representing EAD Option 1 (see Reference 23 for a description of
Option 1) were used in all cases. :

(2)  For any constituent for which promulgated EAD standards (based
on actual treatment performance data) do not exist, data from an
Agency-sponsored BDAT wastewater treatment test were used to
determine the BDAT treatment standard. '

(3)  For any constituent with industry-submitted leachate treatment
performance data, where the data showed substantial treatment and
the data were considered better or more representative of treatment
performance than Agency data, the Agency used the-industry-
submitted leachate data to calculate the BDAT concentration-based
standard. , _ . :

(4) For any constituent without EAD data, BDAT wastewater treatment
- test data, or industry-submitted leachate treatment performance data

showing substantial treatment, other available treatment
performance data were evaluated to determine BDAT and were
used to calculate the BDAT concentration-based standard.
Considered in this evaluation were the treatment technology for
which data were available, whether the data represented a full-,
pilot-, or benchscale technology, the concentration of the
constituent of interest in the influent to treatment, the average

NRI073 : ,
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" ' concentration of the constituent of interest in the effluent from

(3)

treatment, and the removal efficiency of the treatment technology.
Full-scale treatment data with an influent concentration range
greater than 100 micrograms per liter (ug/L) were preferred over
pilot- or bench-scale data and preferred over data with a low (i.e., 0-
100 p.g/L) influent concentration range. If several sets of data met

these criteria (i.e., full-scale available technologies with high influent

concentrations), they were compared by examination of their
average effluent values and percent removals to determine the data
set(s) which had the lowest effluent values and the technology with
the hlghest percent removal.

For any constituent where treatment performance data were not
available from any of the examined sources, data were transferred
for calculation of a BDAT treatment standard from a similar
constituent in a waste judged to be similar.

Details regarding the identification of BDAT for the constituents selected

for regulation in wastewater forms of D018-D043 wastes are presented in Section B.2
and in EPA’s Final Best Demonstrated Available Technology (BDAT) Background

Document for Universal Standards, Volume B: Universal Standards for Wastewater

Forms of Wastes (23).

For most constituents regulated in D018-b043 wastes, the Agency had

treatment performance data from the Engineering and Analysis Division (formerly.
Industrial Technology Division (ITD)) database. The Agency believes that these data
represent the best demonstrated treatment performance for the following reasons:

NRIO73
0727-03.nq

The EAD database consists of treatment performance data from
Organic Chemical Plastics and Synthetic Fiber (OCPSF) sampling
episodes. These episodes included long-term sampling of several
industries -and the data are therefore a good reflection of the
treatment of organics in industrial wastewaters.

The EAD data were carefully screened prior to inclusion in the
OCPSF database and were used in determining an EAD
promulgated limit.
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,® A promulgated EAD hm1t represents data that have undergone both
EPA and industry review and acceptance.

Accuracy Correction'F actors -

Accuracy correction factors account for analytical interferences associated
with the chemical matrices of the treated effluent samples. In those cases where an
EAD variability factor was used to calculate the treatment standard, the Agency chose
not to use an accuracy correction factor. Since EAD variability factors were originally
calculated to represent performance, aualytlml, and matrix vanauons, the use of an
accuracy correction factor was not necessary for these data. In-cases where an EAD
variability factor ‘was not used, an accuracy correction factor was determined and

included in the calculation of the universal standard.

Accuracy correction factors are determined for each constituent by dividing
100 by the lowest matrix spike recovery (expressed as a percent) value for that
constituent. Since matrix spike data were not available for most of the data examined,
analytical matrix spike data were pooled from BDAT and leachate sources. Leachate
matrix spike data were used to determine an accuracy correction factor in those cases
where leachate treatment performance data were used to establish a treatment standard.
The BDAT matrix spike data were used in all other cases.

In cases where matrix spike data were not available for a specific
constituent, but were available for a similar class of constituents (e.g., volatile organics,
acid-extractable semivolatile organics, base-neutral semivolatile organics, organochlorine

pesticides. organophosphorus insecticides), matrix spike recovery data for the class of

constituents were transferred to the constituent of interest. All recovery values greater

than 20% were averaged an accuracy correction factor was determmed based on the ’
averaged value. As stated in EPA’s Methodology Background Document (4), matrix

B-4
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spike recovery values less than 20% were considered unacceptable, and were not used in

developing treatment standards.

In cases where matrix spike data were not available for the specific
constituent and an average accuracy correction factor could not be determined for a
similar class of constituents, a worst case accuracy correction factor was used. The worst .
case accuracy correction factor was based on a matrix spike percent recovery of 20
percent (the lowest percent recovery that the BDAT methodology considers acceptable).
The calculated accuracy correction factor in this worst case then equals 5 (100 divided by
20). ' ‘

Accuracy correction factors used in calculating the universal standards for
the constituents selected for regulation in wastewater forms of D018-D043 wastes are
presented in Tables B-28 and B-29. . '

Variability Factors

A variability factor accounts for the varfability inherent in the treatment
system performance, treatment residual collection, and analysis of the treated waste
samples. Variability factors are calculated as described in EPA’s Methodology

_ Background Document (4). -

Due to the nature of the data gathered from various sources presented in
this appendix, variability factors for all of the constituents selected for regulation in
D018-D043 wastes are not calculated as described in Reference 4, since in many cases,

original effluent points were not available.

The variability factor-calculated during the EAD regulation effort was used
for those constituents for which a treatment standa}d was based on an EAD effluent
limitation (i.e.. selected volatile and semivolatile organic constituents).

~
A
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For constituents where a variability factor was unknown or could not be
calculated, an average variability factor was used. The average variability factors were
generated from the EAD variability factors and are specific to the type of constltuent
under consideration (i.e., volatile organic or semivolatile organic). The average _
variability factor for volatile organics is the average of the variability factors from EAD
data, as shown in Table B-30. The average variability factor for semivolatile organics is
the average of the variability factors shown in Table B-31. Determination of these
average va:iability factors is similar to the procedure used by EPA in previous BDAT

rulemakings to determine average accuracy correction factors.

" For those constituents that are not a volatile dr semivolatile organic
constituent where a variability factor could not be calculated or an average variability
factor could not be determined, a variability factor of 2.8 was used. Also, the Agency
used a variability factor of 2.8 for those constituents for which a treatment standard was
based upon industry-submitted leachate data and for those constituents where the
average effluent concentration was based on all non-detect values.” A variability factor of
28 represents-EPA’s generic variability factor calculated assuming a lognormal
distribution of effluent concentrations and an order of magnitude difference between the

highest and lowest effluent values.
Treatment Standard Calculation

A constituent-by-constituent discussion of the determination of the

universal standards for wastewaters is presented in Section B.2.

B.2 - Determination of Treatment Standards for Wg_é;eWater Forms of DO18-
D043 Wastes - '

Wastewater treatment performance data for the constituents regulated in
D018 D043 wastes are presented in Tables B-3 through B-27. A constituent-by-
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constituent discussion of the data used to calculate the universal standards for the
constituents regulated in wastewater forms of D018-D043 wastes is given'bel_ow.

D018 - Benzene

BDAT for benzene was identified as steam stripping (SS). Steam stripping
was selected as BDAT because it represents treatment performance data from the EAD
database. The umversal standard was calculated using the EAD median long-term
average of 10 ppb and the EAD variability factor for benzene. The determination of the
resulting universal standard for benzene in wastewaters (0.14 mg/L) is shown in Table
4-2, ' ' ’

D019 - Carbon Tetrachloride

BDAT for wbon tetrachloride was identified as blologlcal treatment (BT)
Blologlcal treatment was selected as BDAT because it represents full-scale data -
developed from EAD sampling and was used as part of the BDAT Solvents (F001-F005)
rule. The effluent concentration achieirable by this technology is supported by similar
effluent concentrations from the SS and GAC treatment performance data. The
universal standard was calculated using an effluent concentration of 10 ppb and the
appropriate variability factor and accuracy correction factor for carbon tetrachloride.
The determination of the resulting universal standard for carbon tetrachloride in

wastewaters (0.057 mg/L) is shown in Table 4-2.

D021 - Chlorobenzene

BDAT for chlorobenzene was identified as biological treatment (BT).
Biological treatment was selected as BDAT because it represents full-scale data

developed from EAD sampling and was used as part of the BDAT Solvents (FOOl FOOS)

Rule. The effluent concentration achievable by this technology is supported by similar

- B7




effluent concentrations from the AS and PACT® treatment performance data. The
universal standard was calculated. using an effluent concentranon of 10 ppb and the
appropriate vanablhty factor and accuracy correction factor for chlorobenzene. The ‘
determination of the resulting universal standard for chlorobenzene in wastewaters (0.057
mg/L) is shown in Table 4-2.

D020 - Chlordane

BDAT for chlordane was identified as biological treatment (BT).
Biological treatment was selected as BDAT since the available treatment performance
data represent full-scale treatment and no additional full-scale data were available. The
universal standard was calculated using an effluent concentration of 0.2336 ppb (the
average of biological treatment effluent concentration values with those effluent values
less than the method detection limit for chlordane (0.014 ppb) based on EPA-approved
methods set at detectlon hnnt) and the appropriate variability factor and accuracy
correction factor for chlordane. The determination of the resultmg universal standard
for chlordane in wastewaters (0.0033 mg/L) is shown in Table 4-2.

D022 - Chloroform

BDAT for chlbrqform was identified as stgar;l stripping (SS). Steam
stripping was selected as BDAT becaﬁse it represents treatment pgxfdrmance data from
the EAD database. The universal standard was ¢alculated using the EAD median long-
term average of 12.2 ppb and the EAD variability factor for chloroform. The
determination of the resulting universal standard for chloroform in wastewaters (0.046
‘mg/L) is shown in Table 4-2. |

_ NRI073 k
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D023 - o-Cresol

[}

BDAT for o-cresol was identified as biological treatment (BT). Biological
treatment was selected as BDAT because it represents full-scale data developed from
EAD sampling used as part of the BDAT Solvents (F001-F005) Rule. The universal
standard was calculated using an effluent concentration of 25 ppb and the appropriate
variability factor and accuracy correction factor for o-cresol. The determination of the
resulting universal standard for o-cresol in wastewaters (0.11 mg/L) is shown in Table
4-2,

D024 - m-Cresol

BDAT for m-cresol was identified as activated sludge biological treatment
(AS). Activated sludge was selected as BDAT ‘because it represents a demonstrated
technology with a high removal efficiency and was the BDAT chosen for o-cresol, a
constituent similar to m-cresol with respect to elemental composition and functional
groups. The universal standard was calculated using an effluent concentration of 174
ppb and the appropriate variability factor and accuracy correction factor for m-cresol.
The determination of the resuliing universal standard for m-cresol in wastewat_érs‘ (0.77
mg/L) is shown in Table 4-2. | .

D025 - p-Cresol

BDAT for p-cresol was identified as activated sludge biological treatment
(AS). Activated sludge was selected as BDAT because it represents a démomtrated
technology with a high removal efficiency and was the BDAT chosen for o-cresol, a
constituent similar to p-cresol with respect to elemental cox_npositi_on and functional
groups. The um'vers.al standard was calculated ﬁsing an effluent concentration of 174

ppb and the appropriate variability factor and accuracy correction factor for p-cresol.

B-9
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The determination of the resulting universal standard for p-cresol in wastewaters (0.77

mg/L) is shown in Table 4-2,
D026 - Cresols (total)

The Agency is establishihg a treatment standard for D026 wastes (cresols
(total)) based upon the sum of the universal standards for o-cresol and cresol (m- and p-
isomers). Since the total cresol (D026) standard accounts for o-, m-, and p- isomers

when these isomers cannot be differentiated, the Agency chose to base the treatment

standard based on the sum of these isomers. BDAT for total cresol, therefore, was

identified as activated sludge biological treatment (AS) and Biological treatment (BT),
based upon BDAT for o-cresol and cresol (m- and p- isomers). The universal standard
was calculated using an effluent concentration of 199 ppb (represenﬁng the sum of the
effluent concentratmns for o-cresol and cresol (m- and p- isomers)) and the appropriate
variability factor and accuracy correction factor. The determination of the resulting
treatment standard for total cresol in wastewaters (0.88 mg/L) is shown in Table 4-2.

D027 - 1,4-Dichlorobenzene (p-Dichlorobenzene)

BDAT for 1,4-dichlorobenzene was identified as activated sludge biological
treatment (AS) Actlvated sludge was selected as BDAT smce the avaﬂable treatment

performance data represent full-scale treatment with high mﬂuent concentrations and

high removal efficiencies. “The universal standard was calculated using an effluent
concentration of 16.33 ppb (the average of the full-scale data presented for the activated -
sludge technology in the high influent concentration ranges) and the appropriate -
variability factor and accuracy correction factor for 1 .4-dichlorobenzene. The |
determination of the resulting universal standard for 14-d1chlorobenzene in wastewaters
(0.090 mg/L) is shown in Table 4-2.
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D028 - 1,2-Di¢hloroethane

BDAT for 1,2;dichloroethane was identified as steam stripping (SS).
Steam stripping was selected as BDAT because it represents treatment perfofrhance data
from the EAD database. The universal standard was calculated using the EAD median
long-term average of 25.6 ppb and the EAD variability factor for 1,2-dichloroethane.
The determination of the resulting universal standard for I,Z-dichloroethane in
wastewaters (0.21 mg/L) is shown in Table 4-2.

D029 - 1,1-Dichloroethylene

" BDAT for 1,1-dichloroethylene was identified as steam stripping (SS).
Steam stripping was selected as BDAT because it represents treatment performance data
from the EAD database. The universal standard was calculated ﬁsing the EAD median
long-term average of 10 ppb and the EAD va.riability factor for l,l-dichloroethyiene.
The determination of the resulting universal standard for 1,1-dichloroethylene in
wastewaters (0.025 mg/L) is shown in Table 4-2.

D030 - 2,4-Dinitrotoluene

BDAT for 2,4-dinitrotoluene was identified as powdered activated carbon

addition to activated sludge (PACT®). PACT® was selected as BDAT since the available

treatment perforrhance data represent full-scale treatment with a high influent
concentration and the lowest effluent concentration. The universal standard was
calculated using an effluent concentration of 58 ppb and the appropriate variability
factor and accuracy correction factor for 2 4-dinitrotoluene. The determination of the

resulting universal ‘standard for 2,4-dinitrotoluen€ in wastewaters (0.32 mg/L) is shown in

Table 4-2.
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D031 - Heptachlor

BDAT for heptachlor was identiﬁed as granular activated carbon (GAQ).
Granular activated carbon was selected as BDAT since the available treaiment .
performance data represent full-scale treatment with a high influent concentration and a
high removal efficiency and show the ability to treat the wastewater to a level less than
the method detection limit for heptachlor (0.083 ppb) based on EPA-approved niethods.
The universal standard was calculated using its detection limit of 0.083 ppb and the
appropriate variability factor and accuracy correction factor for heptachlor. The Agency

“used the method detection limit value since the effluent concentration of heptachlor was
- below the detection level routinely achievable using EPA-approved methods. The

determination of the resulting universal standard for heptachlor in wastewaters (0.0012
mg/L) i is shown in Table 4-2,

D031 - Heptachlor Epoxide

BDAT for heptachlor epoxide was identified as blologlcal treatment (BT).
Blologlcal treatment was selected as BDAT since the available treatment performance
data represent full-scale treatment and no additional full-scale data were available. The
Agency believes that these data are representative of effluent values that can be '
routmely achieved by mdustry The universal standard was calculated using an effluent
concentration of 1.1449 ppb and the appropriate variability factor and accuracy

correction factor for heptachlor epoxide. The determination of the resulting universal

standard for heptachlor epoxide in wastewaters (0.016 mg/L)" is shown in Table 4-2.

D032 - Hexachlorobenzene ,
BDAT vf_c')r hexachlorobenzene was identified as activated sl.udge. followed

by filtration (AS+Fil). Activated sludge fol]owed'by filtration was selected as BDAT

since the available treatment performance data represent full-scale treatment with a high
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influent concentration and a high removal efficiency. The universal standard was
calculated using an effluent concentration of 10 ppb and the appropriate variability
factor and accuracy correction factor for hexachlorobenzene. The determination of the
resulting universal standard for hexachlorobenzene in wastewaters (0.055 mg/ L) is shown
in Table 4-2.

D033 - Hekzichloro-l,S-butadiene

BDAT for hexachlorobutadiene was identified as activated sludge followed
by filtration (AS+Fil). Activated sludge followed by filtration was selected as BDAT
since the available treatment performance data represert full-scale treatment with a high
influent concentration and a high removal efficiency. The universal standard was
calculated using an effluent concentration of 10 ppb and-the appropriate variability
factor and accuracy correction factor for hexachlorobutadiene. The determination of the
resulting universal standard for hexachlorobutadiene in wastewaters (0.055 mg/L) is
shown in Table 4-2. |

D034 - Hexachloroethane

BDAT for hexachloroethane was identified as activated studge followed by
filtration (AS+Fil). Activated siudge followed by filtration was selected as BDAT since
the available treatment performance data represent full-scale treatment ;_ierformance
with a high remov;cll efficiency. The universal standard was calculated using an effluent
concentration of 10 ppb and the appropriate variability factor and accﬁracy correction
factor for hexachloroethane. The determination of the resulting universal standard for

hexachloroethane in wastewaters (0.055 mg/L) is shown in Table 4-2.
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DO03S - Methyl Ethyl Ketone

BDAT for methyl ethyl ketone was identified as biological treatment (BT).
Biological treatment was selected as BDAT for two reasons: (1) the industry-submitted
leachate data for biological treatment showed substantial treatment of methyl ethyl
ketone and (2) the Agency believes that these data are representative of effluent values
that can be routinely achieved by industry. The universal standard was calculated using
an effluent concentration of 10;) ppb and the appropriate variability factor and accuracy
correction factor for methyl ethyl ketone. The determination of the resulting universal

standard for methyl ethyl ketone in wastewaters (0.28 mg/L) is shown in Table 4-2. -
D036 - Nitrobenzene

~ BDAT for nitrobenzene was identified as steam )stripping followed by
activated carbon (SS+AC). Steam stripping followed by activated carbon was selected as
BDAT because it represents treatment performance data from the EAD database. The
universal standard was calculated using the EAD median long-term average of 14 ppb ‘

and the EAD variability factor for nitrobenzene. The determination of the resulting

‘universal standard for nitrobenzene in wastewaters (0.068 mg/L) is shown in Table 4-2.

D037 - Pentachlorophenol

BDAT for pentachlorophenol was identified as filtratlon followed by
aranular activated carbon (Fil+ GAC). Fil+GAC was selected as BDAT since thxs ’
technologv represents treatment performance data with a high influent concentration and
a high removal efficiency. The effluent concentration achievable by Fil+ GAC is
supported by the effluent concentration data frdrp the biological treatment technologies.
The universal standard was calcul‘ated,using an effluent concentration of 20 ppb and the

appropfiate_ variability factor and accuracy correction factor for pentachlorophenol. The -
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determination of the resulting universal standard for pentachlorophenol in wastewaters

. (0.089 mg/L) is shown in Table 4-2.

D038 - Pyridine

BDAT for pyridine was identified as anaerobic fixed film biological .
treatment (ARFF). Anaerobic fixed film was selected as BDAT since this demonstrated
biological treatment technology showed substantial treatment and ‘al')ili'ty to treat the
wastewater to a level less than the method detection limit for pyridine (2.4 ppb) based

.on EPA-approved methods. The umversal standard was calculated usmg its detection

limit of 2.4 ppb and the appropriate variability factor and accuracy correction factor for
pyridine. The Agency used the method detection limit value since the effluent
concentration of pyridine was below the detection level routinely achievable using EPA-
approved methods. The determination of the resulting umversal standard for pyndme in
wastewaters (0.014 mg/L) is shown in Table 4-2.

D039 - Tetrachloroethylene

BDAT for tetrachloroethylene was identified as steam.stripping (SS).
Steam stripping was selected as BDAT because it represents treatment performance data
from the EAD database. The universal standard was calculated using the EAD median
long-term average of 10.4 ppb and the EAD \}ariability factor for tetrachloroethylene.
The determination of the resulting universal standard for tetrachloroethylene in

.

wastewaters (0.056 mg/L) is shown in Table 4-2.
D040 - Trichloroethylene
BDAT for trichloroet“hylene was identified as steam stripping (SS). Steam

stripping was selected as BDAT because it represents treatment performance data from

the EAD database. The universal standard was calculated using the EAD median lc;ng-
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term average of 10 ppb and the EAD vanabﬂlty factor for trichloroethylene. The

~ determination of the resulting universal standard for tnchloroethylene In wastewaters

(0.054 mg/L) is shown i in Table 4-2.
D041 - 2,4,5-Trichlorophenol

BDAT for trichlorophenol was identified as biological treatment (BT).
Biological treatment was selected as BDAT for two reasons: (1) the ipdustry-submitted
leachate data for biological treatment showed substantial treatment of 2,4,5- ‘
trichlorophenol and (2) the Agency believes that these data are Tepresentative of effluent
values that can be routinely achieved by industry. The universal standard was calculated
using the effluent concentration of 50 ppb and the appropriate vaﬁabﬂity factor and
accuracy correction factor for 2,4,5-trichlorophenol. .The,determination of the resulting
universal standard for 2,4,5-trichlorophenol in wastewaters (0.18 mg/L) is shown in Table
4-2. , '

D042 - 2,4,6-Trichlorophenol

BDAT for 24 6-tnchlorophenol was 1dent1fied as blologlcal treatment (BT).
Blologlca.l treatment was selected as BDAT for two reasons: (1) the mdustry-subxmtted
leachate data for biological treatment showed substantial treatment of 2,4,6-
mchlorophenol and (2) the Agency believes that these data are representanve of effluent
values that can be routinely achieved by industry. The universal standard was calculated
using an effluent concentration of 10 ppb and the appropriate variability factor and .
accuracy correction factor for 2,4.6-trichlorophenol. The determination of the resulting

universal standard for 2,4,6-trichlorophe.nol in wastewaters (0.035 mg/L) is shown in

‘Table 4-2.
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D043 - Vinyl Chloride’

BDAT for vinyl chloride was i&entiﬁed as steam stripping (SS). Steain
stripping was selected as BDAT because it represents treatment performance data from
the EAD database. The universal standard was calculated using the EAD median long-
term average of 50 ppb and the EAD variability factor for vinyl chloride. The
determination of the resulting universal standard for vinyl chloride in wastewaters (0.27
mg/L) is shown in Table 4-2. L

B-17



Table B-1

Database Key for Wastewaters

B e " BDAT Best Demonstrated Avaﬂable Technology 4
EAD Engineering Analysis Division '

u NPDES National Pollutant Discharge Ehmmanon System u
H WAO . | Wet Air Oxidation

H - WERL - Water Engineering Résearch Laboratory ﬂ
| OCPSF - | Organic Chemicals, Plastics, and Synthetic Fibers |
u LEACHATE Leachate Treatment Performance Data Submitted ﬂ ‘

by Industry . : :

0610.02.35 . B-18




Table B-2 .

Key to Treatment Technologies

AC Activated Carbon
I ' AFF S Aerobic Fixed Film 4
AL Aerobic Lagoons . “
‘ API : API Oil/Water Separator ! ‘
AS ' Activated Sludge |
| AirS Air Stripping -
| AnFF Anaerobic Fixed Film S
BGAC . Biological Granular Activated Carbon |
BT Biological Treatment . l ,
CAC | Chemically Assisted Clarification 1B
ChOx .| Chemical Oxidation 1
Chred Chemical Reduction |
- DAF Dissolved Air Flotation "
{ Rl Filtration |
9 GAC Activated Carbon (Granular)
KPEG Dechlorination Using Alkoxide
LL o Liquid-Liquid Extraction
'PACI'0 . | Powdered Activated Carbon Addition to
Activated Sludge -
RBC . . Rotating Biological Contactor
RO Reverse Osmosis -
SCOx | Super Critical Oxidation
"SExt : Solvent Extraction
SS : Steam Siripping '

NRJOT1
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(Continued)
. """f:".'?'E‘:";}:::;"‘-':4‘ Code i :g‘.}_ ‘ H
TF - . Trickling Filter
‘ UF Ultrafiltration
uv | Ultraviolet Radiation H
E . wox | Wet Air Oxidation |

Indicates that the first process unit is followed in the process train
by the second (e.g., AS + Fil - Activated Sludge followed by
Filtration). -

Indicates that the two units are used together (e.g., UFwPAC -
Ultrafiltration using Powdered Activated Carbon)

Indicates batch mstead of continuous flow.
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Table B-3

Treatment Pérformance Data

. for Benzene in Wastewaters

: Rasgeot | "7
Detection |~ Infiwest - | No.of |
Techmelogy  Scale ) ; - %)

AL Bench NR 1000-10000 | NR 60.000 NR 98

AL Full 6B NR 100-1000 2 10.000 NR 98.9

AL Full 1B NR 100-1000 6 10.000 NR 4.4

AL Full 6B NR 100-1000 2 10,000 NR 923

AL*AS Full 233D | NR 10000-100000 | 21 13.000 NR 99.9
API+DAF+AS Full 1482D NR 1000-10000 4 3.700 NR 99.96 WERL
AS Full 6B 'NR 100-1000 7 10.000 NR 988 WERL
AS Bench 200B NR 100-1000 16 0.800 NR 993 WERL
AS Beach 200B NR 100-1000 8 1.000 NR 99.83 WERL
AS Full 1B NR 100-1000 6 2.000 NR ) WERL
AS Full 6B NR 100-1000 2 30000 | NR 91.7 WERL
AS Full 1B NR 100-1000 6 1.000 NR 9955 WERL
As Full 6B NR 100-1000 14 10.000 NR 95.7 WERL
AS Full 6B NR 100-1000 3 10.000 NR 956 WERL
AS Full 1B NR 1001000 6 2,000 NR 989 WERL
AS Bench | 202D NR 100000-1000000 | NR 40.000 NR 99.97 WERL
| As Ful 6B NR | 1000-10000 3 10.000 NR 99.09 WERL
AS Full 6B NR 1000-10000 27 11.000 NR 9.8 WERL
| As Full 6B NR 1000-10000 | 3 110,000 NR 99.71 WERL
| As Full 6B NR 0-100 . 10.000 NR 89.6 WERL
as Bench 200B NR 0-100 16 0.500 NR 978 WERL
AS Full 6B NR 10000100000 |. 15 10.000 NR 9.97 WERL
AS Full . 23A NR 100-1000 NR 0.600 NR 99.83 WERL
AS Full 2018 NR 0-100 ‘10 6.000 NR 81 WERL
AS Full 1B NR 0-100 - 6 16000 | NR 84 WERL
AS ) Pilot 2068 NR 0-100 20 0.200 NR 9973 | WERL
AS Full 231 NR 0-100 NR 0.700 NR 974 WERL
AS+Fil Full 6B NR 100000-1000000 | 3 20.000 NR 99.99 WERL

NRJ-071 ~, o
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. Table B-3

(Continued)
. m ‘Ne. of . .
o . Limit . Data Removal | ‘
.-} . (ppbY . - Points - (%) Reference
AirS Bench 13288 NR | 10000-100000 | s 9300.000 NR % WERL
" AirS Full’ 32B NR 100-1000 2 0440 NR 99.74 WERL
| s Pilot 224B NR 100-1000* 1 0500 |. NR 99.67 wERL |
I ais Full 28 NR 10001000 | 19 s200 | NR | 987 WERL [
" AirS Pilot 1362E NR 100-1000 3 1000 | . NR 99.09 WERL ' 1
" AirS+GAC Full 229A NR 0-100 19 1.000 NR 90.9 WERL
" GAC Full 458 NR 1000-10000* 1 10.000 NR 99.28 WERL .
" LL Full K104 5 4500-320000 s 35600.000 6.0 NR - BDAT
“ LL Full K103 s 32000-81000 s " 3560.000 76.0 NR BDAT
LL+SS Full K103/ 5 4500-320000 5 5.600 760 NR BDAT
K104 ‘ » .
LL+SS+AC Full K103/ LR 4500-320000 4 " 19.000 76.0 "NR .BDAT
K104 -
PACT® Bench 242E NR 0-100 NR 5.000 NR 83 WERL
PACT® " Bench 200B NR 100-1000 12 0.700 NR 99.34 _wéRL
PACT® Bench Zimpro NR 2% 1 1.000 NR 9.7 WAO (LIT)
PACT® Bench Zimpro 'NR 29 1 5.000 NR ‘83 WAO (LIT)
RO - Full 250B NR 1000-10000 | NR 140.000 NR 22 WERL
RO Full . 250B NR 0-100 NR 3.800 NR 95.1 WERL
RO Pilot 323B NR 0-100° 1 32.000 NR 19 WERL 4
RO Pilot 250B NR 100-1000 NR "50.000 NR 7 WERL
RO Full 2508 NR 100-1000 - | NR 67.000 NR 92.7 WERL
ss Full 0415 10 2230018100 4 38.800 NR NR EAD-OPSCP
s Full 2680 10 31693147212 | 10 110.000 NR | NR EAD-OCPSP
ss Full 1494 10 2392008310 | 13 44.8000 NR NR EAD-OCPSF*
ss Full 0415 10 274000412000 | 3 200.300 NR 'NR EAD-OCPSP*
ss Full 6B NR 100000-1000000. 1 3 200,000 NR~ 99.94 WERL
ss Full 6B NR 100000-1000000 { 12 48000 | NR 99.99 WERL
ss Full 68 NR 10000-100000 2 10.000 NR 99.97 WERL

NRJO71
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Table B-3 ' "
(Continued)
I sS Full 6B NR 10000-100000 10 10.000 NR 99.99 WERL
! SS Full 251B NR 160-1000 10 10.000 " NR 963 . WERL
B Full 1B NR 0-100 s 10 |~ 975 WERL
i TF+AS ) Full 6B NR 10000-100000 3 10.000 NR 99.97 WERL
) I 143 Pilot 250B NR 1000-10000 NR 230.000 NR ] WERL
WOx Full - 242E NR 1000-10000 | NR 29.000 NR 99.64 WERL
WOx 1:)} Bench " 1054E NR 1000-10000 NR 500.000 NR 53 WERL
! WOx [B} Bench 1054E NR 100000-1000000 | NR 180000.000 NR 82 WERL
*Data used in developing universal standard. ]
'The iafluent concentration was reported as between this range.
NR = Not Reported.
Source: Reference 23. .
~
NRJ-071 ‘
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Table B-4

. Treatment Performance Data
for Carbon Tetrachloride in Wastewaters

. (ppbl
NR
NR
R
Il as NR
| NR
NR
" NR
NR
NR
| NR
i NR
] NR
NR
NR
Full F001- NR - 95 1 $.500 . %42 | BDAT*
FO0S
cac Pilot 203A NR 100-1000 14 101.000. 0 _ WERL
GAC Fill | 12648 | NR 0-100 NR 1.000 87 'WERL
GAC Full 237A NR 0-100°" 1 * 10.000 89 WERL
PACT Bench' 242E NR 1000-10000 ‘| NR 30.000 985 ° WERL
PACT Bench ii,mpm NR 860 1 1.000 99 | WAO (LD
PACT ‘Bench Zimpro NR | 2000 1 " 30000 %5 WAO (LIT)
RO Pilot 323B NR 100-1000° 1 | 2.000 9% - WERL
scox Pilot 65D NR 100-1000 NR 20000 | %5 WERL
ss . Ful 251B NR 10000-100000 | 10 5.000 %999 | WERL
ss Full 1B | NR | 1000-10000 10 | 10.000 941 |. WERL
TF Pilot 203A NR 0-100 14 26.000 62 WERL
TF Pilot 240A NR 0-100 12 4.000 9.7 WERL
NRJ-0T1
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Table B-4

(Continued)

®

. R

WOx NR
| WOx NR

*Data used in developing universal standard,

YEAD data presented in the BDAT Solvents Rule F001-P00S Background Document.
*Ihe influent concentration was reported as between this range.

NR = Not Reported.
Source: Reference 23,

-
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Table B-5

Treatment Performance Data
for Chlordane in Wastewaters

Tecknology | <} Limit Removal
Techuology Sas b Facliy .} (gpb (%) Refermce
NR NR CA0107611 NR NR NPDES
NR NR CAOM8216 | NR NR NPDES
NR NR CA0037681 NR NR NPDES
| MR 'NR -CAD037681 NR NR 29 01000 | NR NPDES
NR NR OHO00S8374 NR NR s 00200 | NR NPDES
'NR NR LA00SE882 NR NR 33 159000 | NR NPDES H
NR - NR » LA0065501 NR NR 6 05000 | NR NPDES
fl NR NR Laoossse2 | NR NR D 156000 | NR NPDES
ﬂ NR NR PA0026531 NR NR 2 4834500 | NR NPDES
: II NR NR CA0038598 NR NR’ s 01000 | NR NPDES
u NR NR CA0043194 NR NR 5 03420 | NR NPDES
|~ NR CA0107417 | NR NR 6 00802 | NR NPDES
BT Full CA0108031 NR ‘NR 1 00100 | NR NPDES*
BT Futl | LAo03824S " NR NR 38 16500 | NR NPDES*
BT .. Full CA0107395 NR NR s 02360 | NR NPDES*
BT Full CA0048160 NR NR 3 00100 | NR NPDES* H
BT Full TNGO20711 NR NR 2 0060 | NR neDES |
BT Full CA0037737 NR --NR 4 00500 | NR NPDES® “
BT Full CA0048143 NR NR 2 01600 | NR NPDES*
BT Full CA004799 NR NR 1  doso0 | NR NPDES*
BT Fell - | CA0037454 NR ~ NR 2 01250 | NR NPDES'
BT Full caooamsr | NR NR {1 1 00500 | NR ' NPDES*
BT Full cao47364 |  NR NR 3 00502 | NR NPDES*
BT - Full CA0022756 NR - NR 3 05000 | NR NPDES'
BT Full CA0110604 NR NR 9 . 01000 { NR NPDES*
Chred Pilot R NR - 30 6 01000 | NR ART

*Data used in developing universal standard;
NR = Not reported .
Source: Reference 23. .

NRIOT1 . .
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- . ~ Table B-6

Treatment Performance Data
for Chlorobenzene in Wastewaters

ﬁ Tecimology Ll

| arr Bench NR 0-100 9 1.000 90.7

ﬁ AL Bench 31D NR 1000-10000 NR 160.000 94.7

H AS Bench 200B NR 100-1000 12 1.100 99.17

I AS Beach 200B NR 100-1000 6 1300 | 99s1

ﬂ AS Fui | 9mB NR 100:1000 NR 6000 | 946

i as Full 6B NR 100-1000 4 10.000 989

ﬂ AS Bench 200B NR 0-100 8 0.200 %923
| AS Full 975B NR 100-1000 NR 10000 | 946
AS Full g8 | NR 0-100 NR 6.000 84

E AS Full 1B NR 100-1000 6 3.000 989
AS Pilot 206B NR 100-1000 2 1.300 99.34
| AS Pilot 241B NR 100-1000 s 4,000 9.6
| as Fut | 9B NR 100-1000 NR 12.000 978
AirS Bench 1328E . NR 1000-10000 s 1800.000 o
AirS Bench 1328E NR 10000-100000 s 3300000 | 89

| BGAC Bench 501A NR 0-100 Px] 0200 | 976
BT * Full P206 NR 92949775 8 841000 | NR

‘ | BT Full P246 NR 10-3040 13 101000 | NR

| BT * Full P263 NR 443-832 3 $04000 | NR

| BT Full F0O01-F00S NR 1900 1 12000 | NR
BT Full P202 NR 79429 20 10000 | NR
BT+AC Full P246 NR 10-7200 16 30.000 NR
GAC Full 245B NR © 100-1000° 1 10.000 9.6
GAC . Full 245B NR 1000-10000° 1 10.000 99.7

| Gac Full x7a | NR 1000-1000¢¢ 1 ' 10.000 99.17
| Gac Full 1421D NR 0-100¢ NR 0.250 56
| pacT Fal | 6 .| .NR 1000-10000 .4 10.000 99.38
| PACT® Bench 200B NR 100-1000 n 0.800 99.37 .




Table l%-ﬁ

(Continued)

| Scale P (ppb) LAY
Bench | 24zE NR NR 8 .
Bench Zimpro NR 1 4
" RO Pilot 323B NR 1 50
}Ro Full . 250B NR NR s3
RO Full 2508 NR NR N6
II ss Full 2518 NR 10 974 _
H WOx Bench - Zimpro NR - 5535000 1 1550000.000 7 WAO (LIT) u
Irwo; Bench | Zimpro | NR 792000 1 61000.000 923 WAO (LIT) H

*Data used in developing universal standard, .

YEAD data presented in the BDAT Solvents Rule F001-F00S Background Document.
“The influent concentration was reported as between this range.

NR = Not reported :

Source: Reference 23.




Table B-7

Treatment Performance Data
for Chloroform in Wastewaters

Teckmology (pph)

AL NR

| AL Full 1B NR 100-1000 6 26.000 9.8
AL Pilot 203A NR * 100-1000 14 53.000 61
AL Full M41A NR 100-1000 NR 16.000 923
AL Fut . | 1607B NR 100-1000 2 10000 | 974

i AL Full 1607B NR 100-1000 3 130.000 86
AL Pilot 203A NR 100-1000 14 31.000 n
AS Full 1B NR 0-100 3 20000 | 80
AS Full 6B NR 100-1000 7 30.000 ”
AS Full 1B NR 0-100 5 6.000 85
AS Full 6B NR 100-1000 3 10.000 97.7
AS Bench 202D NR 10000-100000 | NR 200.000 99.43
AS Full 234A NR 0100 NR 1.200 61
AS Full 1B NR 0-100 6 21,000 62
AS Full 375E NR 0-100 7 1.000 7
AS Full 1B NR 100-1000 6 59.000 s1

| as . Full 9758 NR 0-100 NR 2.000 938
As Full 23A NR 0-100 NR 2300 7

| as Ful 234A NR 0-100 NR 0500 | 984"

| as Full 6B NR 100-1000 3 10.000 982
AS Full 238A NR 0-100 3 2.400 46
AS Full 1607B NR 100-1000 3 50.000 86
AS Full 1607B NR 1000-10000 2 40.000 96.9
AS Pilot 206B NR 100-1000 - 20 © 3.600 974

| As Full. 375E NR 0-100 7 20.000 )
AS Full 1587E NR 0-100 NR 1.600 65
AS Pilot 241B NR 100-1000 5 44.000 8s
AS Full  2A NR | o100 NR . 1.300 84

N
NRJ-071
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Table B-7

(Continued)

prcdl) Rtararivent! $ Refeinc

NR 100-1000 ‘14 18.000 87 WERL

NR 1000-10000 27 19.000 9.7 WERL

NR 0-100 29 38.000 53 WERL H

NR 0-100 NR 1.300 65 WERL

NR 0-100 " 2000 % WERL

I as+Fu Full 6B ' NR 1000-10000- 3 1000 | 994t WERL
AS+Fil Full 6B NR 100-1000 14 10.000 953 WERL
AirS Bench 1328E NR 100000-1000000 | - S 16000.000 931 'WERL
AirS Pilot 369A NR 0-100 ‘NR ] 1400 %82 WERL
AirS Pilot 213B " NR 0-100° 1 13000 | -7 WERL
AirS Bench 13288 | NR 10000-100000 s 4400.000 83 WERL
AirS Pilot 258 NR 0-100° 1 " 0130 %9 WERL
AirS Bench 17a NR 0-100 NR 2600 9.9 WERL
' AirS Bench 17A NR 1000-10000 NR 110.000 917 WERL
AirS Bench C17A NR " 0-100 - NR 3.900 83 WERL
AirS Bench 17A NR 100-1000 NR 4200 9.6 WERL
AirS Pilot 210B NR 100-1000° 1 1.000 992 WERL.
AirS Bench 17A - NR 100-1000 NR 3700 98.6 WERL "
AirS Bench 1328E NR - 100-1000 .5 34.000 84 WERL
AirS Pilot 434B MR 1000-10000 4 41.000 9% WERL
cac Pilot 203A NR 100-1000 14 106.000 2 WERL
CAC+AIrS Fult 1833D NR 0-100 25 .0.200 89 WERL
ChOx Bench 640E NR 100-1000 -2 7.000 9% WERL
ChOx Bench 640E NR 100-1000* 1 3.000 99 WERL
ChOx Pilot 131D NR . 0-100 NR 46.000 37 werL |
(ozone) t .
ChOx Piot | 331D | NR 0-100 NR 2800 | 35 WERL
(_ozone) ’ )
GAC Full 1264B NR 0-100 NR 1000 | ®7 WERL
NRJ071
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Table B-7

(Continued)

]

Tecknalogy Scale Paciity {ppb) ppb). . . | Paints Reference -
GAC Pilot’ BID NR 0-100 NR WERL
{ cac Full 4B NR 100-1000° 1 10000 | 976 WERL
ﬂ GAC Full 237A “NR 100-1000* 1 10.000 9.1 WERL
) i GAC Full 245B NR 100-1000* 1 10.000 962 WERL i
PACT® Bench 42B NR 0-100 NR 20.000 47 WERL
PACT® Bench Zimpro NR 1470 1 1.000 9.9 WAO (LIT) ﬂ
‘ PACT® Bench | Zimpro NR 38 1 20.000 47 WAO (LIT) ﬂ
RO Pilot 180A NR 0-100 NR 0.8%0 7 ' WERL I
RO Full 2508 NR 1000-10000 NR 110.000 %S WERL
RO Full 2508 NR 100-1000 NR 53.000 87 WERL
E SCOx Pilot 65D NR 100-1000 NR 1.700 99.83 WERL
f ss Full A15T 10 72301088000 | 15 050 | NR FAD-OCPSPﬂ
M Ss Full 913 10 28700-200000 14 129.200 NR EAD-OCPSP*
ss Full 6B NR 100000-1000000 | 15 10.000 99.99 WERL 4]
ss Full 6B NR 10000-100000 2 120.000 9988 WERL
ss Full 251B NR 1000000 10 6000.000 99.99 WERL
ss Full 251B NR 100000-1000000 10 9600.000 9%.4 WERL
| F Pilot 2404 NR 0-100 14 11.000 89 WERL
| ¢ Full 1B NR 0-100 4 14.000 86 WERL
TF Pilot 203A NR 100-1000 14 102.000 24 WERL
WOx Bench Zimpro NR 4450000 1 3000.000 99.9 WAO (LIT) “ ‘
| wox Bench | Zimpro NR 270000 1 1000000 % wao ||
*Data used in developing universal standard.
YThe influent concentration was reported as between this range.
NR = Not reported
Source: Reference 23.
NRJOT1
0610-02.n1j B-31




e T ki SO e L T, b e cpen Tile 1 e

Table B-8

Treatment Performance Data
for 0-Cresol in Wastewaters

NR NR
I AcFF Pilot 235D NR 10000-100000 NR 7800.000 8
AaFFwGAC Pilot 249D - NR 100000-1000000 | NR $300.000 98.7
BT Full REF17 | MR 1886-2536 2 25.000 NR
RO Fal | 258 NR 100-1000 NR uoo | wms | werL

*Data used in developing universal standard.

"EAD data presented in the BDAT Soivents Rule F001-F00S Background Document (25).
NR = Not reported

Source: Refereace 23.

0610-02.n1j ’ ~ _ B-32




Table B-9

Treatment Perfofmance Data
for meta/para-Cresol in Wastewaters

iy T

API+DAF+AS A

AS Pilot 100-1000 9 174.000 ' 68

AnFF Bench 100000-1000000 | NR 17000000 | . 907

RO Full 1000-10000 'NR 72.000 77
| SExt Pilot . 100000-1000000 | NR 3000.000 99.66

*Data used in developing universal standard.

. YEAD data presented in the BDAT Solvents Rule F001-F005 Background Document.
NR = Not rcported :

Source: Reference 23,

NRJO71 .
0610-02.n1j B-33
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Table B-10

Treatment Performance Data
for p-Dichlorobenzene in Wastewaters

[ S M“ K ,,,,,,,
AFF NR 27
AL NR 0-100 NR
AL Pilot 2034 NR 0-100 .1 31.000
fa Pilot 2034 NR 0-100 1 12.000
AL Pilot 192D NR 100-1000 NR | 10000
AS Full , 1B NR 0-100 2 10.000
AS Full 24A NR 0-100 . NR 0500
AS Pilot 21B NR 100-1000 4 10.000
AS Full 97sB NR 1000-10000 NR 12.000
f as Pilot 192D " NR 100-1000 NR 10.000.
as Pilot - 631D " NR 0-100 NR 0.004
|l As Pilot 631D NR 0-100 NR 0.004
AS Pilot 240A NR 100-1000 12 8.000
" AS Pilot 192D NR 0-100 NR 10.000
: " AS Full 24A NR 0-100 NR 0.500 90 ° WERL
" AS Pilot 241B NR 100-1060 u 19.000 95.1 WERL
AS Full " 201B NR 0-100 2 6.000 y:] WERL
AS Full 1B . NR 0-100° 1 5.000 9.1 WERL ||
AS - Full 1B - NR 0-100* 1 8.000 8 wERL |
AS . Pilot 203A NR 0-100 11 5.000 ws | werL |
AS Full * 2344 NR 0-100 NR 0s00 | 917 WERL "
AS* Full - 6B NR 100-1000 4 10.000 - 97 WERL®
AS Full " g75B NR o100 | NR 4,900 . os WERL
AS Ful 975B NR 100-1000 NR 27.000 %.6 WERL*
| Airs Bench 1328E NR |, 10000-100000 s | 3600.000 ) WERL
BGAC Bench SO1A - NR 0100 | 0270 975 |. WERL
cAC Pilot 203A - NR 0-100 11 66.000 29 . WERL
ChOx Bench | . 975B NR 0-100 * NR - 5.000 911 WERL
NRIOT1
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‘Table B-10

(Contjxiued)

Detection
; Limit b 4
NR 100-1000* 1 10.000
NR 0-100 NR 10200
H PACT® Bench 975B NR 0-100 NR 5.000
PACT® Bench 975B NR 0-100 NR 5.000
PACT® Beach Zimpro 'NR 366 1 0015
H RBC Pilot 192D NR 0-100 NR 10.000
RO Pilot 180A NR 0-100 NR 067
! TF Pilot 240A NR 100-1000 1 16.000
! ¢ 1 rist 203A NR 0-100 1 58.000
] &
*Data used in developing universal standard. ‘ ~
YThe influent concentration was reported as between this range.
NR = Not reported
Source: Reference 23.
-
NRJO71 . .
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Table B-11

Treatment Performance Data
for 1,2-Dichloroethane in Wastewaters

NR
NR
I ac NR
E AL+AS NR 1000-10000 2 8.000 99.67
As NR 100-1000 14 2000 | 8
NR 100-1000 3 140.000 57
NR 1000-10000 6 4400.000 B
NR - 100-1000 3 12.000 9.1
“ NR 0-100 13 - 5.000 %43
NR 1000-10000 2 29.000 9.6
NR 100-1000 7 74000 | &2
NR 100000-1000000 | NR 3700.000 98.6
NR " 10000-100000 6 1300.000 89
NR 100-1000 13 94,000 84
NR 100-1000 12 - 15.000 985
NR 10000-100000 3 1200.000 985
NR 100-1000 s ss000 | 89
NR 1000-10000 [ 189.000 | - 918
NR 100-1000 14 109.000 29
NR 210 1 1.000 995
RO Full © 250B NR 1000-10000 NR 350.000 84
RO . Full 250B NR | dlio0 NR 13000 | 7
RO Pilot 323B NR ©oo100° - 1 32.000 37
RO ~ Ful 250B NR 100-1000 NR 43000 7%
ss* Full 41T 10 | 2339900-2347600 | 15 56100 | NR
ss . Full 913 10 172000-327000 14 73300 | NR EAD-OCPSP
ss Full 2518 NR " 1000000 10 97000 | 9999 WERL
ss Full 6B NR * 1000000 15 . 56,000 | 9999 WERL “

NRJ071

0610-02.arj B-36
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Table B-11

(Continued)
l s NR
| NR
i IF NR
e Pilot 203A NR -
WOx Beach Zimpro NR em000 | 1 13000000 | 998 WAO (LIT)
g WOx [B] Bench J 1054E ~ NR 1000000 NR 230000.000 93.6 WERL
= e =
*Datx uted in daveloping universal standard,
*The influent concentration was reported as between this range.
NR = Not reported
Source: Reference 23.
NRJO71 >
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Table B-12

: Treatment Performance Data
for 1,1-Dichloroethylene in Wastewaters

NR 100-1000 4 £3.000 61
NR 100-1000 14 35.000 84 .
NR 100-1000 3 " 10.000 972 WERL ]
NR 0-100 20 0200 9.75 WERL
NR 0-100 2 1000 | 975 WERL
" AS Pilot 203A NR 100-1000 1 14.000 934 WERL
" AS Full - 1B NR 0-100 2 5.000 86 WERL
I as Full 6B NR 100-1000 2 10000 | 9 WERL
" AS . Full 1B NR 0-100 2 6.000 929 WERL
" AS . Pilot - 240A NR 0-100 12 1.000 983 'WERL
las Full ! NR 100-1000 3 25000 | o7 WERL
AirS Pilot 217B NR 0-100* 1 0300 95.6 WERL
AirS - Pilot 222B NR 0-100° 1 1.000 23 WERL ﬂ
AirS Pilot 1362E NR 1000-10000 3 4.000 99.82 WERL - H
AirS Full 1364E NR 1000-10000 NR 2000 | 9994 werL |
Air§ - Pilot 1139E NR 100-1000 6 7.400 927 WERL
AirS Pilot - 1139E . NR 0-100 2 1.000 ®s | WERL
CAC Pilot 203A ‘NR 100-1000° 14 150.000 29 WERL
GAC Full 237A - NR o-100* 1 10000 | & ‘WERL
GAC Ful | 1204B NR 0-100 NR . 1000 | 7 ° WERL
GAC Pilot © 1139E NR 0-100 NR 1.000 97 “WERL
RO © Fult - 250B NR - 0-100 NR 1.200 984 " WERL
RO Full - 250B NR 0-100 NR " 3.100 ” WERL
RO Full 2508 NR © 1000-10000 NR 240.000 7. WERL
ss Ful 251B NR 1000-10000 10 10.000 99.79 WERL
ss Full . 6B ~ NR | 1000-10000 2 10,000 99.87 WERL
ss Full 6B NR 1000-10000 15 10000 | %977 |. WERL
ss Full - 415T 10 200-10800 15 10200 | NR EAD-OCPSF*
NRJOT1 -
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Table B-12

(Contiriued)

0-100

100-1000 °

14

*Data ueed in developing universal standard.

¥The influent coacentration was reported as between this range.
NR = Not reported

Saurce: Reference 23,

NRJOT1
0610-02.n1j : ~
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Table B-13

Treatment Performance Data - ,
for 2,4-Dinitrotoluene in Wastewaters

*Data used in developing universal standard.
NR = Not reported .
Source:  Reference 23.

NRJ-OT1
0610-02.01j
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Table B-14

Treatment Performance Data
for Heptachlor in Wastewaters

m NR NR LA00S8882 NR NR 3 153000 | NR
ﬂ NR NR LA0058882 NR NR 2 150000 | NR
I ar NR LA0065501 NR NR 6 01000 | NR NPDES |
I NR NR PA0025531 NR NR 29 24140 | NR NPDES !
M NR NR FLO021661- NR NR 3 00430 | NR NPDES
i aL Pilot " 2034 NR 0-100 1 130000 | 67 - WERL |
H AL - Pilot 208A NR o100 | n 13.0000 67 WERL I
| As Pilot 240A NR 0-100 13 '25.0000 68 WERL 1
| AS Pilot 24 NR 0-100 1 130000 67 WERL
AS Pilot 2044 NR 0100 . 8 2300 | 928 | wem |
BT Full LAO038245 NR NR 39 175% | NR NPDES
BT Full PA0026247 NR NR s - os4m | NR NPDES
CAC Pilot 203A NR 0-100 1 140000 | o4 WERL
GAC Full 237A NR  100-1000% 1 0.0100 99.99 WERL* ﬁ
TF Pilot 203A NR 0-100 1 © . 18.0000 54 WERL
| TF Pilot 240A NR 0-100 12 - 26.0000 67 WERL' J

*Data used in developing universal standard.

¥The influent concentration was reported as between this range.
NR = Not reported

Source: Reference 23.

NRJOT1 ~ _
0610-02.n1j B-41
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Table B-15

Treatment Performance Data ,
for Heptachlor Epoxide in Wastewaters

Skae: .
NR NR LA0065501 NR
NR NR LA0058882 NR
NR NR LAOGSSB®2 | NR
BT Full LA003824S NR

*Data used in developing universal standard.
NR = Not reported *
Source: Reference 23.

NRJOTL : )
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Treatment Performance Data

Table B-16

for Hexachlorobenzene in Wastewaters

*Data used in developing universal standard.

NR = Not reported

Source: Refcrence 23.

v

NRJO71
0610-02.n1j

B-43 .

Tecmology | . .
| AS Full NR
AS Full NR
AS+FiP Full 6B NR 100-1000 14 10000 | 967 WERL*
| cac Full 237A NR 0-100 1. 20000 | 38 WERL
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Table B-17

Treatment Performance Data
for Hexachlorobutadiene in Wastewaters

Full 6B

EAERERER:

2 10.000 9238
" AS+Fir Ful | 6B 1000-10000 14 10.000 9.6
GAC Full 237A 100-1000* 1 20000 | 82

*Data used in developing universal standard.
“The influent concentration was reported as between this range.
NR = Not reported -
Source: Reference 23.




Table B-18

Treatment Performance Data
for Hexachloroethane in Wastewaters

AS Pilot 241B 100-1000 11 10.000 971 WERL
B AS+Fir Full 6B 100-1000 14 10.000 938 WERL* ﬂ

*Data used in developing universal standard,
NR = Not reported :

Source: Reference 23.

NRIOT1 :
0610-02.n1j B-45
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Table B-19

Treatment Performance Data — ,
for Methyl Ethyl Ketone in Wastewaters

" ippbl
NR
NR
NR 14 7360 | NR |  NeDES
NR 1 27000000 | NR NPDES
NR 5 9.000 %6 | WERL
NR 3 900.000 9.7 WERL
NR 7 s00000 | o9 WERL |
cwM 100 3 - 100.000 9878 | LEACHATE
cwWM 100 3 100.000 9858 | LEACHATE
PACT® Bench Zimpro NR 2300 1 14.000 9939 WAO (LID)
PACT® Bench Zimpro NR - 266 1 * 1000 995 WAO (LIT)
PACT® : Bench Zimpro NR 300 1 0.010 9.9’ WAO (LIT)
WOx Pilot Zimpro NR 6000000 1 1000000 | 999 WAO (LIT)
WOx Full 242E NR 1000000 NR - 2300.000 9.9 WERL
WOx+PACT® Pilot Zimpro 100 '130000-250000 3 100 9.9 wa0o
WOx [B] Bench 78D NR 1000000 NR 1000.000 %99 WERL
WOx [B] Bench 5D NR 100000-1000000 | NR 1000000 | . 996 WERL

*Data used in developing universal standard.
NR = Not reported
Source: Reference 23.

NRJ-071 . : '
0610-02.01j : B-46




Table B-20

Treatment Performance Data
for Nitrobenzene in Wastewaters

PP P R
Detection | .. lafivent . .| No.of | = Effinemt. - |,
| AL Bench 371D NR © 1000-10000 NR NR
| As Full 975B NR 100-1000 NR NR
| as Full 6B NR 1000-10000 | 330 NR |
AS Full 6B NR 10000-100000 3 NR
1 As Bench 202D NR 10000-100000 | NR NR H
| as Bench 2008 NR 100-1000 16 NR "
AS Full 975B NR 100-1000 NR NR -
AS Full 68 NR 1000-10000 8 14000 | NR 99.78 WERL
| AS Pilot 241B NR 100-1000 4 10000 | NR 23 WERL
| AS Full 1B NR 100-1000° 1 23000 | NR % WERL
AS Pilot 241B NR 100-1000 10 32000 | NR %28 | WERL
| Airs Bench 1328E NR 100000-1000000 | 5 96000000 | NR. 16 WERL
BT Full P46 NR 821.5559 14 737000 | NR NR BDAT ||
BT+AC . Full P246 NR 82190500 18 297000 | NR NR BDAT ﬂ
Cnox Bench 9758 NR 0-100 NR 2000 | NR 95.9 WERL “
LL Full K104 30. 2200000-3900000 | 5 2420000000 | 115 NR BDAT
LL Full. K103 30 1500000-3000000 | 5 2200000000 | 115 NR BDAT “
LL+SS Full K103/ 30 1500000-3900000 | 5 2400000 | 115 NR BDAT “
K104 . «
LL+SS+AC Full K103/ 30 1500000-3900000 | 4 30000, | 115 NR BDAT
K104 -
PACT® Bench 190E NR 100-1000 NR 21000 | NR . % WERL
PACT? Full 6B NR 1000-10000 4 14000 | NR 98.8 WERL
PACT® Bench 9758 NR "100-1000 NR 2000 | NR° 98.3 WERL
PACT? Bench 200B NR 100-1000 12 3700 | NR 96.7 WERL
SCOx Pilot sD | NR 1000000 - | NR 22000 | NR 99.99 WERL
ss Full P297 NR 87000-330000 | 10 11793000 | NR NR BDAT
ss Full P36 NR 91200-1965760 | 15 251325000 | NR NR BDAT
SS+AC Full 500 14 14-5460000 37 520300 |. NR NR EAD-OCPSF*
NRIOTI ~ .
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L . Table 13-20

(Continued)

SS+AC Full 2680 “ 87000-330000 | 10 TIZ600 | NR . NR EAD-OCPSF*
SS+AC Full P297 NR 87000-330000 | 10 713000 | NR NR BDAT
WOx | Bench | Zimpro NR 5125000 1- 255000000 | NR 9s WAO (UT)

*Data presented in the BDAT Scivents Rule F001-F00S Background Documest.
‘Data used in developing universal standard.

“The influent concentration was reported as between this range. -

NR = Not reported ‘

Source: Reference 23.

NRJ-O7T1 :
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Table B-21

Treatment Performance Data

for Pentachlorophenol in Wastewaters -

NR NR LAD066214 NR NR
‘NR NR TX0001201 NR NR
NR NR OHO058874 NR NR
NR NR MS0044580 NR NR
NR NR TX0001201 NR NR
i nr NR N00103349 NR NR
NR NR MW0049786 ~ NR w0 3148 | NR
NR NR NJ0OS0750 NR s 18775 | NR
NR NR | racossso1 NR 6 5000 | NR
NR. NR OH0004961 NR 1 16200000 | NR
i NR NR CT0003751 NR 1 10000 | NR
ﬂ NR NR WI0025739 NR 1 40000 | NR .
E NR NR WY0032590 NR 34 1000 || NR
NR NR PA0026531 NR 29 23103400 | NR
NR NR WY0032590 NR 1 1000 | NR
NR NR CT0001341 NR 24 64600 | NR
| NR NR NY0001210 NR. -~ NR 1 0010 | NR NPDES
| AL Pilot 203A NR - 0-100 1 57000 | 32 WERL
| aL Pilot 203A NR 0-100 1 20.000 7% WERL
AL Pitot 192D NR 100-1000 NR 10.000 9% WERL
| As Bench 1050E NR 100-1000 5 2.800 993 WERL
| AS Pilot 192D NR 100-1000 NR 70.000° WERL
AS Pilot 240A NR 0-100 9 20.000 WERL
AS Full 6738 NR 1000-10000 29 3600000 | 57 WERL ||
1 as Bench 1691A NR |.  100-1000 NR 1.000 99.66 WERL "
AS 1 . Benen 202D NR 1000-10000 | NR 170.000 979 - WERL "
NRIOTL N
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Table B-21

B-50

(Continued)
—
Technology . O Lamie o
Technology Size Facility | (ppb) .- " Reference

AS Beach 960E NR 10000-100000 4 5400.000 74 WERL
Il as Ful 3NE. NR 0-100 7 06w | 15 WERL
" AS Pilot 204A NR 0-100 8 6.300 17 WERL

_AS Full 375E " NR 0-100 7 0.650 14 WERL

AS Pilot 203A 'NR 0-100 1 3.000 %.4 WERL
I as Bench 16914 NR 10000-100000 | NR 2000 | 998 WERL |
ILAS  Full . 37SE NR 0-100 7 0.190 63 WERL H
fl as Bench 40D NR 10000-100000 | 30 68000 | 9966 | WERL |
,ts Bench 1691A NR 1000-10000 | NR 2.000 99.94 WERL

As Full 37SE 'NR 0-100 7 0410 { 39 WERL
Iﬁr Full PA0008800 NR NR 6 sss20 | wm NPDES
'ﬂ BT Full PA0026247 NR NR 25 28600 NR NPDES

BT Full LA0038245 NR NR 41 464 | NR NPDES

CAC Pilot 2034 NR 0-100 1 50000 | 40 WERL :

COAG +Sed + Full M10024023 NR NR 18 w44 | NR NPDES " ‘

BT +Fil - :

Fil Pilot - 673B NR 1000-10000 28 " 3400.000 6 WERL ’

Fil+GAC Pilot 673B NR 100-1000 9 20.000 95.6 WERL*

GAC Pilot 673B ‘ &R 1000-10000 28 30.000 99.12 WERL

RBC Pilot 192D NR 100-1000 NR 90.000 82 WERL

RO Pilot 180A NR 0-100 NR 0100 | 86 WERL

TF Pilot 240A NR 0-100 10 25.000 39 WERL

TF Full 375E NR 0-100 7 0.430 6 WERL

TF Full 1B NR 100-1000 6 220.000 35 WERL

TF Full 1B NR " 0-100 6 14.000 69 WERL

F Pilot 203A NR 0-100 - 1" 82.000 2 WERL

TF _Full 375E NR 0-100 7 0500 33 WERL

TF Full M00023264 NR. NR 10 12100 | NR NPDES

NRJ-071
0610-02.n5j




Table B-21

(Continued)

Techmology
WOx

! WOx [B]

*Data used in developing universal standard
NR = Not reported
Source: Reference 23

NRJOT1 . >
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Table B-22

Treatment Performance Data | : ¢
for Pyridine in Wastewaters - '

1900.000 37 WERL

NR NR
| Acre " Pilot 235D NR 1000-10000 | NR 0900 | 999 WERL*
' lLWOx+PACI‘ Pilot ' Zimpro NR >180000 3 146000 | 999 WAO J
==L

*Data used in developing universal standard.
NR = Not reported ) :
Source: Reference 23.

NRJ-OT1 ~ -
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Treatment Performance Data

\

"Table B-23

for Tetrachloroethylene in Wastewaters

r | Tecimelegy ‘

! AL Full 1B NR ~ 0-100 . 6 10.000 80
AS Full 1B NR 0-100 3 10.000 83
AS Full 1B NR 0-100 s 2000 | 975
As Full 1B NR 0-100 4 8.000 ss

ﬂ AS Full 2384 'NR 0-100 3 2.100 87

E AS Full ' 1S87E NR 0-100 NR 0.870 978

I‘As Full 29A NR 0-100 NR 22.000 49

I as Full 238A NR 0-100 3 1600 87

E AS Full 1B NR 0-100° 4 100 | 9%
AS Full’ 24A NR 100-1000 NR 3.900 96.7

{ as Full 1B NR 0-100 s 9000 |

i as Full 1B NR 100-1000 5 5.000 9.7

“ AS Full 1B NR 0-100 3 22.000 45

i as Full 1B NR 0-100 6 28.000 ;!
AS Pilot 241B NR 100-1000 s 11.000 953

| as Full 1B NR 1000-10000 6 " 440.000 8s
AS Full 201B ‘NR 0-100 2 8.000 89S
AS Full 1B NR 0-100 4 6.000 )

| As Full 1B NR 100-1000 6 48.000 ”

| As Full 1B NR 100-1000 6 26.000 78

| As Full 33 NR 0-100 NR 0.600 959
AS Full 1B NR 0-100 6 8.000 8s
AS Full 1B NR 0-100 5 14.000 7
AS Full 1B NR 100-1000 4 100.000 83
AS+Fil Full 6B NR 10000-100000 3 230.000 99.04
AS+Fil Full 6B NR © 100-1000 15 11.000 977
AirS Pilot 221B NR 0-100° 1 0.500 95.8
Airs . Pilot 71D NR 0-100° 1 0.200 98.7
NRI-OT1 >
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Table B-23

(Continued) )

S B Detectis

| Technology | " Limit
Technology - Seale: " {ppb} .
AirS Full NR 1
AirS Pilot NR 1
AirS Pilot 2178 NR 1
. AirS Pilot 207B NR 1
AirS N Full 69A NR NR
AirS Pilot - 2208 NR 0-100° 1 0.200 99.76
AirS Pilot | 208B NR 0-100° 1 0200 99.17
AirS Pilot 1363E NR 0-100 NR 0.200 971
AirS Pilot 214B NR 100-1000° 1 0.900 9931
AirS Full 1042E NR 100-1000 NR 0500 9.7
AirS Full 2B NR 100-1000 9 1200 9.75
AirS Pilot 1362E NR 1000-10000 3 5.000 99.74
AnFF Bench 724D NR | 10000-100000 NR 4.400 99.99
BT Full P25 NR 95-31500 18 47.000 NR .
BT Full P280 NR o178 | 12 10000 | NR
BT Full F001-F00S NR 62 1 7300 882
CAC+AirS Full 1833D NR . ~ 0-100 7 0.100 89
ChOx Pilot 064 | . MR 0-100 4. 200 | 8
ChOx Pilot 2026A NR 0-100 4 1700 8
Chred Bench NR NR 250 1 " 5.000 . 9%
GAC Full 1264B NR 0-100 NR 1.000 952
GAC -Full 245B NR 1000- 100007 1 ' 10.000 99.13
GAC Full 237A NR 100-1000° " 10.000 9.3
PACT® Bench | 242E NR- 100-1000 NR 10.000 926
PACT® Bench Zimpro NR 304 NR 1.000 9.7
PACT® Bench Zimpro NR - 136 1 10.000 93
RO Pilot 323B NR 0-100° . 1 30.000 68
RO Pilot 180A NR 0-100 NR 0.250 81
NRI071 ~
0610-02.n1j B-54




Table B-23
(Continued)
ss Full " 013 10
l ss Full 2518 NR 1000-10000 10 10.000,
ﬁ ss . Full 6B NR 1000-10000 2 10.000
TF Full 1B NR 0-100 5 12.000
T Full - 1B NR 100-100000 s 26000
TF Full 1B~ NR 0-100 3 18.000
l TF . Full 1B NR 0-100 4 1.000
ﬂ TF * Full 1B NR 0-100 6 6.000
TF Full 1B NR 0-100 s | 3.000
UV(B) Bench 1138E " NR 0-100° 1 7.500
WOx NR Zimpro | . NR 41000 1 1000.000
L\;g_: Pt | 7D NR 1000000 NR " 900.000

*Data used in developing universal standard.

YEAD data presented in the BDAT Solvents Rule F001-F005 Background Document.
“The influent concentration was reported as between this range. .

NR = Not reported : .

Source: Reference 23, -

NRJ-OT1 “~
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Table B-24 ‘ .

¢

Treatment Performance Data
for Trichloroethylene in Wastewaters:

. ' Detection
. Eimit
Techaology .- | s
AS NR NR
AS NR 4
AS NR 6
AS NR 3
AS NR NR
AS NR 7
AS NR 6
AS NR 20
AS " NR )
AS - NR 4
As NR s
AS NR 6
AS NR NR
AS NR 6
AS NR 6
AS NR s
AS 'NR- s
AS NR 3
AS NR NR
As Full 1B NR 100-1000 s 31.000 74
AS Fuil 1B _ NR 100-1000 6 87000 | &7
AS Full 1B NR 0-100 4 4.000 "89.7
AS - Full 1B " NR " 100-1000 "6 37.000 %26
AS Fut | 1B . NR 0-100 s 16.000 7
-AirS Pilot 1362E NR 1000-10000- | 3 1000 | 9994
Airs . Pilot | - 209B NR 100-1000% 1 0.800 9958
AirS ' Full 1998 NR 100-1000 NR 1.500 99.75
AirS Pilot | 264 NR 100-1000 NR 27.000 87
NRJO71
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Table B-24
(Continued)
Techaclogy | Scale e b ey i e (%} F Reference
AIrS Pilot NR 1 98.9 WERL I
AirS Pilot 2198 NR 100-1000° 1 0.500 9958 WERL H
| AirS Pilot 369A NR 0-100 NR 0.300 99.44 WERL
< § ais Pilot 211B NR 100-1000° 1 3100 | 986" WERL |
! AirS Pilot ' 205E NR 0-100 NR 1000 | 972 WERL '
1 AirS Pilot 20B NR 100-1000° 1 0.200 %992 WERL u
AirS Pilot 2178 NR 100-1000° 1 1.200 969 - WERL
. AirS Full 32B NR 100-1000 10 0460 | 9991 WERL "
AirS Pilot 1327E NR 1000-10000 | NR 190.000 913 . WERL
AirS Pilot 212B NR 0-100° 1 0.400 99.6 WERL
AIrS Fui | 223B . NR o-100° 1 0so0 | 982 WERL
. ) as Ful | 69A NR 0-100 NR 1400 | 981 WERL
AirS Pilot 369A NR 0-100 NR 3.000 93.2 WERL
AirS Pilot 2218 NR o-100° 1 oso0 | 9944 | were |
AirS Pilot 1585E " NR 0-100° 1 4300 | &7 WERL II
| airs Pilot’ 1363E NR 100-1000 NR 5.000 971 WERL ||
| airs Pilot 1327E NR 0-100 NR- 4300 87 WERL
AirS Pilt | 2uB . NR 1000-10000° 1 7.700 993 WERL
AirS Full | 1042E NR 0-100 ‘NR - 0.300 996 | WERL “
| Airs Pilot- 215B NR o100 | 1 0500 9% WERL
| Airs Pilot 208B NR 0-100° 1 0.700 99.03 WERL
AiS Pilot 2228 NR 0-100° o1 0.300 9921 WERL
AirS Full 32B NR 1000-10000 7 11.000 99.77 WERL
| aAirs Pilot © 1585E NR 1000-10000° 1 170.000 84 WERL
AirS Pilot . 7D NR 100-1000° ° 1 5000 | 985 WERL . |l
AsrS Pilot 207B NR 0-100" 1 0.500 98.7 WERL
BT Full F001-F005 NR 60 1 5800 | 903 BDAT
| BT Full P213 NR 1676 3 10000 | NR BDAT
~
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~ Table B-24

i
(Continued)
_ Tm ,::"': . Limmit

ﬂjr | Fu P217 NR 98-224 3 10000 | NR

" BT Full P253 NR 484 1 16.000 9.7

[ sreac Full P246 NR 4070 3 10000 | NR

" CAC+AirS Full 1833D NR 0-100 20 0.200 %

" ChOx Pilot 2026A NR 0-100. 4 3.700 %2 .

" ChOx Pilot 2026A NR 100-1000 NR 7.100 %4

,qu'ed Pilot NR NR 200 1 5000 | . 975
Chred Bench NR NR 280 o1 3.900 96 .

I cares Bench _ NR . NR 300 1 0400 | 999

" GAC Full 1264B NR 100-1000 NR 1.000 99.36
GAC Full 1264B NR 0-100 NR 1.000 %38
GAC Full 245B NR 100-1000° 1 10.000 978
GAC Full . 1264B NR 0-100 NR 1300 98.6
GAC Full 245B NR 1000-10000° . 1 10.000 99.46
GAC Full 237A NR. 100-1000° 1 10.000 958
GAC Pilot REF20 NR . m 1 0% 9.7
PACT® Bench 242E . NR 0-100 NR 10000 | 89
PACT® “Bench Zimpro NR 326 1 1,000 997 WAO (LIT)
PACT® Bench Zimpro NR 90 1 10.000 89 WAO (LIT)
PACT® Bench Zimpro NR . 328 1 0.005 %998 | WAO (LIT)
RO Fult 250B NR 100-1000 NR 110.000 7 'WERL
RO Full 250B NR 0-100 NR 5500 ) WERL
RO Pilot 323B NR 0-100° 1 68.000 30 ' WERL
ss? Full 415 10 55-10300 15 16100 { NR . | EAD-OCPSP
ss Full 2518 NR 1000-10000 10 5.000 99.91 WERL
ss Full 6B NR 1000-10000 14 16.000 99.20 WERL
ss Full 6B NR 10000-100000 2 10.000 9997 WERL
5§ Full 251B NR '1000-10000 10 10.000 99.79 WERL J

NRJ-071
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Table B-24
. (Continued)
Technology  (ppb)-
- l ss* 913 14
Sss Full P234 NR 10-10300 15 16000 | NR BDAT*
I TF Full 1B 'NR 0-100 6 1.000 9838 WERL
TF Full 1B NR 100-1000 5 1.000 %933 WERL
TF Full 1B NR 0-100 L 1.000 %S WERL
TF Full 1B NR 0-100 s 1.000 98.4 WERL
TF Full 1B NR 0-100 6 soo0 | o2 WERL
i UV (8] Bench - 1138E NR 0-100 NR 2000 | 56 WERL
' WOx Bench Zimpro NR 500000 1 1700000 | 997 WAO (LIT)
WOx Bench Zimpro NR 300000 1 2000000 | 993 WAO (LIT)
L\fo:: [B) Bench 78D NR 100000-1000000 | NR 1700.000 99.56 WERL
e

*EAD data presented in the BDAT Solvents Rule F001-FOGS Background Document.
YData used in developing universal standard. .
“The influent concentration was reported as befween this range.

NR = Not reported
Source: Reference 23.
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Table B-25

Treatment Performance Data

for 2,4,5-Trichlorophenol in Wastewaters

- {pod
Dow 50
NR

50.000

90.1

LEACHATE

" Gr/Rem . Full W10029149

"Data used in developing universal standard.
NR = Not reported

Source: Reference 23.
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- Table B-26

Treatment Performance Data
for 2,4,6-Trichlorophenol in Wastewaters

] i Skme - (oph) {pob}
{ NR NR NR - NR 1 NR
ﬂ NR NR PA0036650 NR NR 6 517 | NR NPDES ﬂ
ﬁ NR NR ARD038512 NR NR 2 1083510 | NR NPDES
I NR NR PA0008231 NR NR 7 7150000 | NR NPDES
E NR NR LAO0065501 NR NR 6 10000 | NR NPDES
H NR NR AR0038512 NR NR - 20 1294810 | NR NPDES 1
l NR NR CT0001341 NR NR 30 398000 | NR NPDES
g NR NR MI0000868 NR NR 8 2000 | NR NPDES

NR NR PA0008231 NR NR 1 10000 | NR NPDES

NR NR LA0066214 NR NR 15 10000 | NR NPDES

NR NR NJO00S134 NR NR 18 37647 | NR NPDES

AS Full 37SE NR 0-100 7 0.070 42 WERL

AS Full 37SE NR 0-100 7 0.040 60 WERL

BT NR DOW 10 26-200 3 10.000 9049 | LEACHATE

BT Full "PA0026247 NR NR 25 11520 | NR NPDES
ﬂ 5T Full LA0038245 NR NR 38 10465 | NR NPDES
ﬂ BT Full NY0026042. NR NR 3 5000 | NR NPDES .
ﬂ BT Full M10022276 NR NR 2 0635 | NR NPDES
{ RO Pilot 180A NR 0-100 0.010 98 WERL____H
*Data used in developing universal standard,
NR = Not reported
Source: Reference 23,
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Table B-27

Treatment Performance Data
for Vinyl Chloride in Wastewaters

TM m {m
AS Full 6B NR
AS Full " 1B NR
AS Full 1B NR
h AS © Full " 1B NR
AS+Fil Full 6B NR
AirS Pilot 2178 NR
AirS Full 1344E NR
AirS " Full 69A NR
SS ' Full 251B NR -
E Full 913 50
I[ss- Full 725 s0
" ss :  Full 6B NR

*Data used-in developing universal standard.

*The influent conceatration was reported as between this range. .
NR = Not reported

Source: Reference 23.
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Table B-28

Accuracy Correctlon Factors for Volatile Organic Constituents Using
Industry-Submitted Leachate Data from CWM

Isobutanol ° - 112* ‘ 1.0 “
| Methyl Echyl Ketone 9 - 101
| Methanol 12 : 10 a
| Methyl Isobutyl Ketone . % | i1 H
I : Average = 105.5:

H Volamc Average Accuracy Correcuon Factor (ACF)’ = 100/1(!) = 1.00

*The accuracy correction factor is calculated from: ACF = 100/reeovery value.

YPercent recoveries greater than 100% were set at 100% for the ACF calculation.

*The average accuracy correction factor for volatile organics was calculated using the average of the recovery
values for each volatile organic constituent (ACF = 100/avg. low value).

Source: Reference 23.
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Table B-29

Accuracy Correction Factors for Semivolatile Organic Constituents Using
Industry-Submitted Leachate Data from Dow '

.ACID EXTRACTABLES
Fentachlorophcnol ' 7 & 7 13
Phenol B 74 ;! 14
H 2-Chlorophenol ; 72 73 7] . 14
ﬂ p-Chloro-m-cresol . 79 84 9 13
4Nitrophenol 109 100 | 100 10
|  Average = 802
Acid Semivolatile Organics Average Accuracy Correction Factor (ACF)* = 100/802 = 1.25
BASE/NEUTRAL EXTRACTABLES |
1,24-Trichlorobenzene 80 89 80 13|
Acenaphthene 81 / 86 81 12
24-Dinitrotoluene 84 83 83 12
Pyrene | 87 105 87 | 11
N-Nitroso-n-propylamine 60 65 60 1.7
1,4-Dichlorobenzene 74 82 74 14
Average = 775
Base /Neutral Semivolatile Organics Averagc' Accuracy Conecﬁon Factor (ACF)" = 100/77.5 = 1.29 "

“The accuracy correction factor is calculated from ACF = 100/lowest recovery value. .
“The average accuracy correction factor for semivolatile organics was calculated using the average of the
lowest recovery values for each semivolatile organic constituent (ACF = 100/avg. low yaluc).

Source: Reference 23.
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Table B-30
EAD Variability Factors for Volatile Organic Constituents
Acrylonitrile
. E Benzene ]
l Chloroethane
i} H Chloroform “ :

H Chloromethane '

7 1,1-Dichloroethane a
1,2-Dichlorocthane 1
1,1-Dichloroethylene ; 24723

| trans-1,2-Dichloroethylene ' 534808
Methylene Chloride : . 3.86015
Tetrachloroethylene . ’ 5.34808

! Toluene | 79506

| 1,1,1-Trichloroethane X 5.34808

l 1,1,2-Tﬁéhlorocthane . ’ 534808

1 Trichloroethylene , 534808 ﬂ

| Vinyl Chloride . 534808 ' H

‘ ' Average = 5.7310 A ﬂ

Volatile Orgaﬁm Average Variability Factor = 5.7310

Source: Reference 23.
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Table B-31
EAD Vanablhty Factors for Semnvolatlle Orgamc Constltuents
" . Constituent " "EAD Variability Factor - _:
: 2,4-Dimethylphenol - ~ [ : 32565
| 46-Dinitro-o-cresal R 115417 |
2,4-Dinitrophenol : ' 245842 :
, 4-Nitrophenol ' . 7 : 2,4-7783 ;
 Phenol : ‘ . 249705 . . -
‘ | . | o Average 44463
|_Acid Semivolatile Organics Average Vanabdlty F (- —_— |
| . . BASE/NEUTRAL EXTRACTABLES : .
| Acenaphthalene ' 3 5.89125 :
Acenaphthene . ‘ 1 5.89125 i
Anthracene ' ' - 580125
Benzo(a)anthrécene 5.89125
Benzo(a)pyrene | ' - 589125
Benzo(k)fluoranthene _ . | 589125 - %

, his(z-ezhylhexyl)phthaxate ' ' : 591768 '
Chrysene , ’ . S.89125 .'
Dicthyl Phthalate - - - 47591 |

%imcthyl Phthalate . | 463833 i’
Di-n-butyl Phthalate ‘ 323768 f
l FluorQnthcnc ’ ‘ 5.89125 ]
Fluorene S . 589138
Naphthalene ‘ 5.89125
Nitrobenzene . ' - 4.83045
Phenanthrene ‘ 7 - S . 5.89125
Pyrene ' , I . 589125
] - o Ave;e = 55340 -
o 'jase/Neutral Semivolatile Organics Avcragc Va.nabnhty Factor = 5.5340 ‘ 1' 7-

:Soufcc ‘Reference 23.
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Appendix C

TRI Release Data Corresponding to the Orgaxﬁc
TC Constituents Regulated in D012-D043 Wastes for
- 1987-1990
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This appendix presents the Toxic Release Inventory ("[;RI) data available to
the Agency for the environmental releases of the constituents corresponding to the
organic TC wastes (D012-D043). These constituent-specific data were used to develop
the tables and figures presented and evaluated in Section 2.0. For the purpose of the
evaluation of the TRI data, the Agency divided the TC constituents into five groups:
halogenated solvents, non-halogenated solvents, chlorinated phenolics and,‘pesticides, and
pesticide TC constituents (D012-D017). A list of the constituents which comprise the

~non-halogenated solvents, halogenated solvents, and chlorinated phenolics and pesticides

groups is presented in Table 2-8.

[

- The constituent-specific TRI release and transfer data for each year from

_ 1987-1990 are presented in this appendix. The TRI data are presented in Tables.C-l,

C-2, C-3, and C+4 for the halogenated solvents, Tables C-5, C-G, C-7, and C-8 for the‘
non-halogenated solvents, Tables C-9, C-10, C;ll, and C-12 for the chlorinated phenolics
and pesticides. Since the TRI database provided only limited data on the releases of the
pesticide TC wastes (D012-D017), these data are not included in this appendix. Figures
2-4, 2-5, and 2-6 present an evaluation of -th.e TRI releases and transfers of the
haloge.natéd solvents, non;haiogenated solvents, and chlorinated phénolics and pesticides .
for the period from 1987-1990. | |
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Table C-1

1987 TRI Releases and Transfers of TC Halogenated S\ol.vents

A

" Cherical

. <O

NA - Data Not Available

Source: Referepce 18

Number .
56-23-5 Carbon Tetrachloride 4491609 11283 211000 3134 16551 1898593
108-90-7  |Chlorobenzene 5173781 62744 56503 18878 559923 5290627
67-66-3 Chloroform 125253417 | 1216418 161000 39220 895936 2611979
_1106-46-7 1,4-Dichlorobenzene 1244833 - 11557 19000 740 87305 126308
107-06-2 .. _11,2-Dichloroethane 6382086 - 75486 1162844 3173 1391536 | 4408848
75-35-4 1,1:Dichloroethylene NA . NA NA NA NA NA
118-74-1 FHexachlorobenzene 3339 6 522 0 109 656847
87-68-3 - |Hexachloro-1,3-butadiene| 3580 189 70 1 125 1984287
. |67-72-1 Hexachloroethane 5656 8 197 501 0 831291
1127184 Tetrachloroethylene 33207858 162021 354000 5220 468519 9380569
79-01-6 Trichloroethylene 53979996 31551 18720 73283 . 130836 | 10426948
75-01-4 Vinyl Chloride 1794472 3578 700 2833 N 38973 - 801165
Total Release or Transfer | 131540627 | . 1574841 1984556 146983 3589813 | 38417462
Percentage 7421 0.89 1.12 0.08 2.03 - 21.67 ]
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CAS.; . . . .
Numbeét ;.- Chemical ™ -7
56-23-57 Carbon Tetrachloride 3767421 16447 98054 14759 5014 1349761
108-90-7 Chlorobenzene 4569513 98354 © 84457 4127 578774 5043055
67-66-3 Chloroform’ 23871504 1120702 36002 68498 1226573 1469422
106-46-7 - |1,4-Dichlorobenzene 1891419 6153 4000 1300 37997 138882
107-06-2 1,2-Dichloroethane 4524929 40517 1452084 2166 1476992 2013386
75-35-4 1,1-Dichloroethylene NA NA NA NA NA NA
118-74-1 Fexachlorobenzene 4994 4 410 0 160 965099
87-68-3 Tlexachloro-1,3-butadicne 2556 153 220 0 300 3532941
67-72-1 Flexachloroethane 19187 11 520 1 260 649856
127-18-4 Tetrachloroethylene 35614502 33784 72250 106394 586994 5338846
79-01-6 Trichloroethylene 54623373 14050 390 21440 79652 6531916
- 175-01-4 Vinyl Chloride 1436427 2051 ° | .53 4409 Jlm 675787
Total Release or Transfer | 130325825 1332226 1748440 223094 4009820 27708951
Percentage 78.82 0.81 - 1.06 0.13 243 16.76
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Table C-2

1988 TR1 Releases and Transfers of TC Halogenated Solvents

NA - Data Not Available

Source: Reference 18
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Table C-3

1989 TRI Releases and Transfers of TC Halogenated Solvents

Number  * Chemical
56-23-5 Carbon Tetrachloride 3443248 16396 122043 1616 3841 1716644
108-90-7 Chlorobenzene 4051149 - 62551 82969 6609 312398 4074606 -
67-66-3 Chloroform 25881082 1208450 114338 70145 1067436 876933
106-46-7  |1,4-Dichlorobenzene 1592229 6621 250 250 33941 104091 - | -
107-06-2 1,2-Dichloroethane 4382066 227614 1046661 714 1399826 2623097 | -
75-35-4 1,1-Dichloroethylene NA NA NA NA NA NA
118-74-1 Hexachlorobenzene - 4591 338 710 0 30 1453803
87-68-3 -~ |Ilexachloro-1,3-butadicne [ 3637 622 330 1 100 4213617
67-72-1 Hexachloroethane . 22480 421 770 1 250 486536
127-18-4 Tetrachloroethylene 27238228 54940 50005 10791 467501 4230162
79-01-6 Trichloroethylene 49994455 16065 390 8690 31509 4914891
75-01-4 Vinyl Chloride 1269032 2969 391 3899 7925 105396
g R S
Total Release or Transfer | 117882197 1596987 1418857 102716 3324757 | 24799776
Percentage ~ 79.05 1.07 0.95 0.07 2.23 16.63

NA - Data Not Available

Source: Reference 18
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Table C-4

1990 TRI Releases and Transfers of .’UI‘C Halogenated Solvents

CA

, .
56-23-5 Carbon Tetrachloride 1671092 4644 31557 1005 42049 1079478
108-90-7°  |Chlorobenzene © 4046799 72893 49406 4267 148728 3747266
67-66-3 |Chloroform 21762461 1001446 89560 57897 799120 - 1153889
106-46-7 1,4-Dichlorobenzene 818133 3912 255 38 12921 180756
107-06-2 1,2-Dichloroethane 5595973 48763 826672 7351 81514 3568409
75-35-4 1,1-Dichiorocthylene NA NA NA NA - NA NA
118-74-1 Hexachlorobenzene 1468 124 220 0o 23 - 53010
87-68-3 FHexachloro-1,3-butadiene [ 4906 715 330 0 958 84345
67-72-1 Hexachloroethane 8041 1 1500 334 : 0 128241
127-18-4 Tetrachloroethylene 21644996 21505 11012 1017 450528 4266258
79-01-6 Trichloroethylene 37897948 14209 805 13154 11341 3619556
75-01-4 Vinyl Chloride 1135809 7291 593 2521 1897 130873
. — ——r e
Total Release or Transfer | 94587626 1175503 1011910 87584 1549079 18012081
Percentage 81.24 101 0.87 0.08 - 1.33 1547

'NA - Data Not Available

Source: Reference {8
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Table C-5

1987 TRI ‘Réleases and Transfers of TC Non-Halogenated Solvents

CAS

Source: Reference 18

Number i  Chemical*
71-43-2 Benzene 31890120 289916 801733 129782 782392 2515590
1319-77-3  |Cresols (mixed isomers) 797542 11475 2418718 845704 56210 2703567
108-39-4  |m-Cresol 20450 0 . 0 1250 7091 | 33508
95-48-7 o0-Cresol 57382 721 0 3200 15118 116939
106-44-5.  |p-Cresol 86584 1000 96000 16912 339052 | " 33711
121-14-2 2,4-Dinitrotoluene 99498 11270 203000 261 770000 3952902
78-93-3 Methyl Ethyl Ketone 157919555 . 76189 . 75250 59765 724166 48338190
98-95-3. Nitrobéenzene 115893 17076 561000 250 8850 684006
110-86-1 Pyridine 298438 4630 _ 303650 28656 - 209880 354556
Total Release or Transfer | 191285462 412277 4459351 1084780 2912759 58732969
Percentage 73.89 0.16 172 0.42 1.3 22,69
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Table C-6

1988 TRI Releases and Transfers of TC Non-Halogenated Solvents

cAS

Number . “Chemical =
/ )
71-43-2 Benzene 30787947 47763 825035 136691 1146116 | 2350382
1319-77-3  [Cresols (mixed isomers) 769284 6516 1804060 4772 358242 1559595
108-39-4 - |m-Cresol 18932 283 0 - 455 7415 139240
95-48-7 o-Cresol 89797 448 1 1667 40703 90523
106-445  |p-Cresol 640703 1143 152000 62291 744568 27270 -
121-14-2 ~ -[2,4-Dinitrotoluene 93257 12055 106400 14961 700000 126336
78933 Methyl Ethyl Ketone - 136034011 77304 253762 162163 935896 | 30806197
98-95-3  |Nitrobenzene | 40373 5907 819024 2875 5671 1371395
110-86-1  |Pyridine 228449 2158 537775 1125 275083 97428 |.
Total Releasc or Transfer | 168702753 153577 4498057 387000 4213694 | 36568366
" [Percentage 78.64 0.07 2.10 0.18 1.96 17.05

Source: Reference~ 18
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Table C-7

. 1989 TRI Releases and Transfers of TC Non-Halogenated Solvents

" Source: Reference 18

Number ~ Chemical =+
71-43-2 Benzene 27043080 169947 799132 - 122444 1178362 1881680
1319-77-3 ' [Cresols (mixed isomers) 897744 7627 2069891 2437 78305 728393
108-39-4 m-Cresol 12601 45 0 0 15588 - 55715
95-48-7  lo-Cresol 59666 311 3 2 3345 123923 73192
106-44-5 p-Cresol 255484 3421 1800 10000 1507037 745156
121-14-2 2,4-Dinitrotoluene 87293 12657 69000 341 600000 243455
78933 |Melhyl Ethyl Ketone | 134798789 67797 200698 163627 789574 | 29551913
98-95-3 - |Nilrobenzene 38791 1287 554025 - . 2814 4750 108436
110-86-1  |Pyridine 143003 - 2365 660281 251 354602 259117
__{Tolal Release or Transfer | 163336451 | - 265457 4354829 305259 4652141 33647057
Percentage. . 79.07 - 013 211 0.15 225 . 16.29
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Table C-8

1990 TRI Releases and Transfers of TC Non-Halogenated Solvents

CAs

Number * - Chemical
7 :
71-43-2 . |Benzene 24406849 | 24943 654068 | 724429 630669 | 2228781
1319-77-3  |Cresols (mixed isomers) 732604 2336 . 1634529 | . 3855 57073 649835
»108-39-4 m-Cresol 757 . | . 0 0 .0 7439 14721
95-48-7 0-Cresol 39146 36 0 : 255 53066 66247
| 106-44-5 ___|p-Cresol ' 239004 . 1955 o 1997 2873 879959 80741
121-14-2 ~ 2,4:Di|§ilr()l()lllel\c - 57583 3735 - 74000 2153 12 - | 120820
78-93-3 L Mgl_l}yl_[f._ll“\)_/!_Kelmw.__ | 121327056 65213 - 117204 . 81940 787817 18640870
98-95-3 Qil_r_(ivgpzcno 66260 1419 . 608000 - 755 1372 108352
110-86-1 Pyridine - 112490 7336 . 514955 25 T 264948 175476
Total Release or Transfer .‘146988559 106973 . 3604753 816285 2682355 | 22085843
Percenlage 83.38 0.06 - 2.04 046 . 1.52 12,53

Source: Reference 18
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‘“Table C-9

1987 TRI Releases and Transfers of Chlorinated Phenolics and Pesticides

CAS

| Numbé? Cl\éhiiéai
57749 [Chlordane 7158 1 19825 0 1035 223695
76-44-8 tleptachlor ‘ 8178 2 0 0 57 118550
1024-57-3  lHleptachlor Epoxide NA NA NA . NA " NA NA
87-86-5 Pentachlorophenol 16769 3153 - 8520 65176 25760 118190
95-95-4 2,4,5-Trichlorophenol NA NA NA NA NA NA .
88-06-2 ?,4;6~T[ig‘fl\l()ruplwlml 0 250 15500 0 . 0 +0
[ Total Relcase or Tratisfer 32105 3409 43845 65176 29852 460435
Percentage 506 | = 054 .6.91 10.27 4.70 72.53

NA - Data Not Available

Source: Reference 18
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) - Table C-10

1988 TRI Releases and Transfers of Chlorinated Phenolics and Pesticides

CAS

Nﬁ;i:ber * Chemical

57-74-9 . Chlordane

76-44-8 . [tleptachlor
1024-57-3  |Heptachlor Epoxide
187-86-5 Pentachlorophenol
95-95-4 . _ |2,4,5-Trichlorophenol
88-06-2 2,4,6-Trichlorophenol

11-0

Tolal Release or Transfer 64000 2521 36262
Percentage 8.10 . 0.32 4.59

NA - Data Not Available

Source: Reference 18
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Table C-11

I98? TRI Releases and ’I‘ransférs of Chlorinated Phenolics and Pesticides

CAS Cowfnl | iiiiii
Numbet™ . Chemical
57-74-9 Chlordane 3753 4 0 0 37 3099
76-41-8 - |Ileptachlor 3411 2 0 0 51 73292
11024-57-3  [Heplachlor Epoxide - NA NA NA - - 'NA NA NA
A |87-86-5- . [Pentachlorophenol 11123 2559 0 6906 8013 87417
= 195-95-4 2,4,5-Trichlorophenol 250 0 0 0 0 250 .
88-06-2 2,4,6-Trichlorophenol 116}:= 3515# 0 250 0 0
| |Total Release or Transfer 18653 6080 0 7156 8101 164058
? Percentage 914 2,98 ~0.00 3.51 397 80.40

| NA - Data Not Availéble» ’

Source: . Reference 18
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Table C-12

1990 ‘TRI Reléases and Transfers of Chlorinated Phenolics and Pesticides

CAS -

Number  Chemical

57-74-9 Chlordane : 4422 1 0 0 -9 523

76-44-8 - [Heptachlor - 3797 . 1 ' 0 .0 58 85306

1024-57-3 |Heptachlor Fpoxide NA ~ NA NA . NA NA NA
N [87-86-5 Pentachlorophenol 23206 2577 0 1941 " 4349 75159
% [95-95-4 2,4,5-Trichlorophenol NA NA “NA NA NA NA

88-06-2 2,4,6-Trichlorophenol 78 79 _ 0 L 0 — 0. 0

| |Total Release or Transfer | 31503 2658 .0 | 1941 | 4506 160988

Percentage 15.63 1.32 0.00 096 2.24 79.86

NA - Data Not Available

Source: Reference 18
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