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i E

0  INTRODUCTION

+

4 The U S. Envxronmental Protectton Agency (the Agency or EPA) is
establishing best demonstrated available technology (BDAT) treatment standards for the
followmg listed hazardous wastes identified in Trtle 40, Code of ngeral Reg_qlatlons,

Secttons 261.32 and 261 33() (40 CFR 261.32 and 261 33(f))

L . 1 1-D1methy1hydrazme (UDMH) Productton Wastes K107 K108
¥ -~ ° K109, and K110; - " -

. Dtmtrotoluene (DNT) and Toluenediamine (TDA) Productlon
‘ Wastes: K111, Kl 12, U328, and U353

e 'Ethylene leronude (EDB) Productlon Wastes: KI 17, K118 and
K136 ,

e Ethylenebtsdlthlocarbamrc Ac1d (EBDC) Productlon Wastes K123 '
* K124, K125, and K126; . ,

e - Methyl Bromide Production Wastes: K131 and K132;- and_

¢ 2-Ethoxyethanol Waste: U359.

" These BDAT treatment standards are promulgated in accordance with the amendments’
to the Resource Conservation and Recovery Act (RCRA) of 1976 enacted.by the
: Hazardous and Solid Waste Amendments (HSWA) of November 8, 1984. ‘The Agency’s :
. legal authority and promulgated methodology for estabhshmg treatment standards and..
. the petition process necessary for requesting a vanance from the treatment standards are

~ summarized in EPA’s Methodologx for Develogrng BDAT Treatment Standard PN

(Reference 1)

“This backgrotind document prov-ides' the Agency’s rationale and technical
support for developing the BDAT treatment standards for these wastes. These standards
mclude both methods of treatment and concentratton-based treatment standards. This
background document also presents the followmg waste-speclﬁc mfonnatton the

- .1031-01.mim o ‘ .. 1-1
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number and locatlons of facilities that may be affected by the land dlsposal restrictions

- - for these wastes; the processes generatmg these wastes, waste charactenzanon data, the

technologies used to treat these wastes (or similar wastes, if any), and the treatment

performance data on which the treatment standards are based. This dociunent also
explains how EPA determines BDAT selects constituents for regulatlon, and calculates

/treatment standards

. Under 40 CFR 261.32 and 40 CFR 261 33(f), the wastes 1dent1ﬁed above

are hsted as follows:

L1-Dimethylhydrazine (UDMH) Poduction Wastes

K108
- K109

K110

K107 -

Column bottoms from product separation from the
production of 1,1- dlmethylhydrazme (UDMH) from

‘ caxboxyhc acid hydramdes

Condensed column overheads from product separation and |
condensed reactor vent gases from thé production of

,. 1 l-dlmethylhydrazme (UDMH) from carboxyhc acid

hydrazxdes

Spent filter cartridges from product purification from the
production of 1,1-dimethylhydrazine (UDMH) from

. carboxylic acid hydrazides.

Condensed column overheads from mtefmedlete separation
from the production of 1 l-dlmethylhydrazme (UDMH) from -
carboxyhc acid hydrazldes




. N Rglg_tegUWaste T - I

"K111 -  Product washwaters from the productton of dxmtrotoluene via
g nitration of toluene.

K112

- Reaction by-product water from the drymg column in the _
- - production of toluenedlamme via hydrogenatton of R _ ,
dinitrotoluene. \ {
U328 - o Tohidine. "
, U353: - . p-Toluidine. SR o |
. Ethglene.D.ibronlide (EDB) Production Wastes' L
- K117 - Wastewater from the reactor vent gas scrubber in the

productton of ethylene dlbronnde via bromination of ethene.

K118 - Spent adsorbent sohds from punﬁcatlon of_ethylene -
dibromide in the production of ethylene dibromide via

. 'A .. bromination of ethene. .
o S U K136 - still bottoms from the purification of ethylene dibromide in
. . . . - the production of ethylene dibromide via bron:unatton of
ST ethene. , - . .
‘ Ethylenebigdithiocarbanﬁc Acid (EBDC) Production.Waste |
. ‘ . \ )
K123 -  Process wastewater (1nclud1ng supernates, ﬁltrates, and
. washwaters) from the production of = -
ethyleneblsdlthmcarbamlc acid and its salts

K124 - _ Reactor vent scrubber’ water from the productxon of
= o ethyleneblsdlthmcarbamlc acid and its salts.

: K125 - Punﬁcanon solids (mcluchng filtration, evaporatlon and
- ' centrifugation solids) from the production of :
' ,ethyleneblsdlthmcarbamlc acid and 1ts salts. -

K126 - Baghouse dust and floor’ sweepmgs in mlllmg and packagmg
' " .- operations from the production or formulation of -
N ethyleneblsdlthtocarbamc acid and its salts,

Do ’ . i . .
' § . ¢ . " . h
. ) . : . |

© MLMA27 . R -
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Methy! Bromide Production’Was@ - . _ .

K131 - WaStéis{ater from the reactor and spént sulfuric acid ﬁom the -
: acid dryer from the production of methyl bromide..

K132 -  Spent absorbent and wastewater separator sohds from the
productxon of methyl bromide. ~

y QfEthog_(x_ ethanol Was;e
U359 -  2-Ethoxy-ethanol.

Treatment standards-for all of the waste streams covered in this

_background document were &gve_lopéd’ by transferring performance data used to ca_lculaté

First, Second, and Third Third BDAT treatment standards.

The Agency is establishing either éoncentrb,ﬁon—baSed BDAT treatment

- standards or BDAT treatment standatds expressed as 2 method of treatment for - - .

wastewater and nonwastewater forms of each of these wastes. Wastewaters are defined
as containing less than 1% (weight basis) total suspended solids' (TSS) and less than 1%

 (weight basis) total organic carbon (TOC). Wastes not meeting this criteria are defined

as being "nonwastewater" and must comply with the no_nwastewater treatment standards,

‘The Agéncy is establishing BDAT treatment standards expressed as a
method of treatment for wastewater and nonwastewater forms of UDMH production

 wastes (K107, K108, K109, and K110), as shown in Table.1-1. The BDAT treatment -

standards established for U098 ("off-specification, out-dated, or 'discai-'ded UDMH") in
the Final Rule for Third Third wastes (55 FR 22688; June 1,-1990) are the basis of these

 standards.” The Agency believes that methods of treatment are the most appropriate

standards for UDMH ‘wastes bécause the regﬁlatgd organic constituents of K107-K110 '

-

*The term "total suspended sohds (TSS) clanfies EPA’s pmously used terminology of “total solids” and "filterable solids.” Specifically, .

© total suspended solids is measured by Method 209C (total suspended solids dried at 103-105 *C) in Standard Methods for the Exammataon )

of Water and Wastewater, Sixteenth Edition (Reference’ 2) L )

T MLM/27 - : ~ o
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- are relatively unstable and consequently are dlfﬁcult to quantxfy in treatment res1duals
. These wastes are discussed in Sectwn 2.0.
A The Agency is estabhshmg concentratlon-based BDA’I‘ treatment standards
- for wastewater and nonwastewater forms of K111 and treatment standards expressed as
- methods of treatment for wastewater and nonwastewater forms of I§1 12,- U328, and ‘
U353 as shown in Table 1-2. The promulgated treatment standards for K111 are (
numerically 1dent1cal to the BDAT treatment standards for 2,4-d1mtrotoluene and 2,6-
dmltrotoluene in F039; th15 dec1510n reflects a modlﬁcatlon to the treatment standards
: proposed for K111, The Agency beheves that spec:ﬁed methods of treatment are the
. most appropnate standards for K112, U328, and U353 because the regulated orgamc
. constltuents of K112, U328, and U353 are relatlvely unstable and consequently are
difficult to quantlfy in treatment resxduals These ‘wastes are dlscussed in Section 3. 0
The Agency is estabhshmg concentratxon-based BDAT treatment standards
for wastewater and- nonwastewater forms of EDB productlon wastes (K117, K118, and ‘
K136), as shown in Table 1-3. The promulgated treatment standards are equivalent to
' the F039 BDAT treatment standar'ds for organobromine wastes (U029, U030, U0,66:‘ '
UOd’I, U068, and U225), and are derived from datah used to calculate BDAT treatment
for chloroform-was‘_tesn in the Final Rule for Third Third wastes.. These wastes are ..
' disc‘ussed in Section 4.0. | \ o -
\

“The Agency is estabhshmg BDAT treatment standa.rds expressed as
methods of treatment for wastewater and’ nonwastewater forms of EBDC productton
wastes (K123 K124, K125 and K126), as shown in Table 1-4. The BDAT treatment
standards estabhshed for U114 (EBDC) and U116 (ethylene thiourea) in the Final Rule
for Third Third wastes are the basis for these standards. The Agency believes that .

methods of treatment are the most appropriate standards for EBDC productxon was_tes _
because the otganic constituents of concern in K123-K126 are relatively unstable and

 1031-01.inkm R o 1-5 -




consequently are drfﬁcu.lt to quantxfy in treatment resrduals These wastes are dlscnssed
in Sectron 5.0. ' '

!

"The Agency is estabhshmg concentratxon-based BDAT treatment standards
for wastewater and nonwastewater forms of methyl bromide production wastes (K131
and K132), as shown in Table 1-5. These tréatment standards are based on the BDAT

treatment standards established for U029 (methyl brormde) in the Fmal Rule for Third -

Third wastes These wastes are discussed in Section 6.0.

The Agency is establishing BDAT treatment standards expressed as
" methods of treatment for wastewater and nonwastewater forms of 2-ethoxyethanol wastes
(U359), as shown in Table 1-6. The BDAT treatment standards established for U154
(methanol) in the Final Rule for Third Third wastes are the basis of these treatment
standards. The Agency believes that methods of treatment are the most appropnate :
standards for 2-ethoxyethanol production waste because the constituent of concern is -
.relatively unstable and consequently is difficult to quantrfy in treatment residuals. Tlns

:waste is dlscussed in Sectron 7.0.

-The pumerical treatment standards for the organic constituents regulated in

. wastewater and nonwastewater forms of K111, K1 17 K118, K131, K132, and K136 are
based on the total concentrations of each: constituent in the'waste. The units used for
total constrtuent concentrattons of organic constituents in nonwastewaters are mg/kg

. ‘(parts per mrlhon on'a welght-by-werght basis). The units used for total constituent

concentrations of organic constituents in wastewaters are mg/l (parts per mﬂhon ona

' _'welght-by-volume ba515) If the concentrations of the regulated constituents in

wastewater and nonwastewater forms of K111, K117, K118, K131, K132, and K136 as
generated are less than or equal to these promulgated BDAT treatment standards, then
treatment of the waste would not be reqmred prior to land dlsposal

1031-01.oa0m . S -6 -




~ Method of Treatment: ~ Incineration

R ,‘Tablell

/ BDAT Treatment Standards for UDMH Productlon Wastes. -
‘ K107, K108, K109, and K110 -
Nonwastewaters and Wastewaters o

' Nonwastewaters -

s

Wastewaters

Methods of Treatment: ©  Incineration; or
: Chemical Omdatlon followed by Carbon, Adsorpnon or-
Blodegradatlon followed by Carbon Adsorptlon |

MLM/027 ' o -
1031-01.mim . 17




Table 1-2 P .
BDAT Treatment Standards for | ~
DNT and TDA Production Wastes and Related U Wastes'

- K111, K112, U328, and U353
- - "~ Nonwastewaters and Wastewaters

K111 Nonwastéwaterﬁ
Maxmmm for Any Single Grab Sample

; * Total Concentration
in Nonwastewaters

BDAT List Constiment -~~~ ' - (mg/kg)
'2_,4-Dinitrotolueﬁe f B ’ ' o - 140
2,6-Dinitrotoluene A M 28
.+ K111 Wastewaters | _
Maxlmum for Any 24-Hour Composne o .

Total Concentration
in Wastewaters

BDAT List Constituent =~~~ . . - ' (mg/l) -
.2,4-Di1ﬁtrotolﬁen‘ev. L e 032 .
2,6-Dinitrotoluene | ' B . 055

K112, U328, and U353 Nonwastewaters
~ Method of Treatment: Incineration | '

K112, U328, and U3s3 Wastewaters

Methods of Treatment: = Incineration; or
' Chemical Oxidation followed by Carbon Adsorpnon, or
Biodegradation followed by Carbon Adsorption LT

103101.mim : . .o 1.8




Table 1-3

-

BDAT- Treatment Standards for EDB Productlon Wastes:
K117, K118, and K136
Nonwastewaters and Wastewaters

K117’K118 and K136 Nonwastewaters
Maxmmm for Any Smgle Grab Sample

Total Concentration
in Nonwastewaters

BDAT List Constituent. T (mg/kg)
Ethylene d_ibrbﬁiide o 1S :
" Bromomethane - .. : | T B L
Chloroform | o o - j5.6 o

K117, K118, and K136 Wastewaters-

' Maximum for any 24-Hour Composite Sample
' ‘ Total Concentration-
' PR S . in Wastewaters
.. BDAT List Constituent = - . : (mg/l)
. Ethylene dibromide: - _ oo 0028
- Bromomethane . h_ - . o011
" Chloroform © T 0046

. oMLw027 L SR .
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“Table 1-4‘

: BDAT Treatment Standards for EBDC Productlon Wastes-

+ K123, K124, K125, and K126 .
Nonwastewaters and Wastewaters

K123, K124, K125, and K126 Nonwastewaters

Method of Tréatment: _ Incineration

‘K123, K124, K125, and K126 Wastewaters

Methods of Treatment: Incineration; or _
- -Chemical Oxidation followed by either
- Biological Treatment or Carbon Adsorption

1031-01.mim B ‘ 1-10 - S




. - e - Tablél-s |
BDAT Treatment Standards for Methyl Bromlde Productwn .

- Wastes: K131 and K132 : S
'Nonwastewaters and Wastewaters . ‘

_ NonwaStéwaters . R
Ma:nmum for Any Smgle Grab Sample '
‘ ‘Total Concentratxon
i - - " in Nonwastewaters
BDAT List Constituent -~ -~ - -~ " (mg/kg). -
- Bromomethane (mgtl_iyl bromide) N ' | © 15
: Wastewaters :
Maxlmum for any 24-Hour Composue Sample L
_ B T ‘ e Total Concentration
' ' o ' | . © in Wastewaters
S A BDAT List Constituent T - (mgf]) :
' . Bromomethane (methyl bromide) - S | 5 §

MLM/027 } g .
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BDAT Treatment Standards for U359 o SR
Nomstmtem and Wastewaters

"U359 Nonwastewaters

[

Methods of Treatment: Incineration or Fuel Substitution ~

'_ U359 ' Wastewaters

Methods of 'fréatmem: Incineration; or - ' ‘
' : - Chemical Oxidation followed by e1ther Biological Treatment

- or Carbon Adsorption; or D .
Blodegradanon followed by Carbon Adsorpnon C .

MLM/027 : . )
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oo Chem1cals, located in Lake Charles, LA, of Region VI Tlns facxhty was 1dent1ﬁed usmg

" 20 | UDMH PRODUCTION WASTES (K107, K108, K109, K110)

Tlns sectlon descnbes the Agency s approach in estabhshmg BDAT
~treatment standards for K107, K108, K109, and K110. This mcludes a description of ‘the |
xndustry affected by the land disposal restrictions for UDMH production wastes, a
L presentation: of available waste characterization data, and a discussion of thelAgency’s_

rationale in 'determining BDAT treatment standards. for these wastes. o
. " In 40 CFR 261 32 (hazardous wastes from speclﬁc sources), waste
,. :1dent1fied as K107 is listed as column bottoms from product separation from the
production of 1, 1- dimethylhydrazme (UDMI-I) from carboxyhc acid hydramdes, K108 is
listed as condensed column overheads from product separatlon and condensed reactor:
_vent gases from the production of UDMH from carboxyl acid hydrandes K109 is listed
as spent filter cartndges from product punﬁcatlon from the production of UDMH from
_ 'carboxyhc acid hydrazides; and K110 is hsted as condensed column overheads from ‘
mtetmedlate separatlon from the productlon of UDMH from carboxylic ac1d‘ hydrazides. :

21 . Industry Affected and Waste Characterization _
‘211 Industry Affected and Progess Description

.To the Agency’s knowledge, one domestic facthty produces and purifies.
UDMH a.nd may potentlally generate K107 K108, K109 and K110. This facxhty is Olin

_ the 1990 SRI Directory of Chemical Producers (3) and data co]lected dunng EPA’
listing efforts for K107 K108 K109, and K110 (4). ' '

! 4
. ) . .

l-Dtmeththydrazme commonly known as unsymmetncal dxmethyl-

. hydrazine (UDMH), is used as a rocket fuel, as an adsorbent for.acid. gases in the-

manufacture of various photogxaphlc chemlcals, and asa stablhzer for orgamc peroxxde

' MLMm2T - -
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fuel'additives Tt is also used as an analytical‘reagent for aldehyde and ketone analysis.

A simplified flow diagram ﬂlustratmg the manufacturing process generatmg UDMH and

“ rts related wastewater is presented in Flgure 21

UDMH is made by the reductrve catalyuc alkylation ofa carboxyhc acid

hydrazrde wrth formaldehyde and hydrogen, followed by basic hydrolyms of carboxyhc |

acrd drmethylhydrazrde to remove the carboxyl group, as shown in the followmg

' equatron

CH,O/I-I2 - "base
RCONI—INH2 ---_-----e--—-> RCONHN (CH:.,), -

~-> (CI,'Is)zN,NHz

The pnmary waste generated consists of the column bottoms from the ﬁnal

purification step in the productlon of commercial UDMH (K107 shown in F1gure 2-1

and charactenzed in Table 2-1). The second listed waste generated consists of the
condensed overheads from a combmatlon of reactor vent gases and final product

separatlon vent gases which are co-condensed as a liquid waste (K108, shown in Flgure - ‘
" 2-1and characterized in Table 2-1). The third listed waste generated consists of spent

filter cartridges from product purification (K109 shown in Figure 2-1 and characterized -
in Table 2-1). Finally, the fourth lrsted waste generated consists of condensed overheads

from intermediate separatlon columns used before the final step in UDMH synthe51s "
, (K110 shown in Flgure 2-1 and: characterized in Table 2-1) '

212 Was__te Characterization -

!

Table 2-1 presents a summary of the avarlable characterization data for -

K107, K108 K109 and K110. None of the BDAT List constrtuents are expected to be

present in these wastes; data are presented for 1 2-d1methy]hydrazme, whrch is beheved

‘ ,' to be present or has been detected i in K107, K108 K109 and K110.

103101 mim  * . 2.2
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22 Applicgble and Demonstrated Treatment Technolog;'es

) Tlns section identifies the technologles that are applicable for the.
treatment of nonwastewater and wastewater forms of K107, K108, K109, and K110 and
determines whlch of the apphcable technologles can be consldered demonstrated for the '

'ipurpose of estabhshmg BDAT

~ Tobe considered applicable, a technology must theoretically be usable to - -
‘treat the waste in question or to treat a waste that is similar, in terms of parameters that

" affect treatment selection. (Detalled descriptions of technologles that are apphcable to

listed hazardous wastes are prov:ded in EPA’s Treatment Technology Background | S
Document (5).) To be considered demonstrated a technology must be. employed in full- :
scale operation for treatment of the waste in- question or of a similar waste.

Technologles available only at pllot-scale or bench-scale operatxons are not consldeted in
1dent1fymg demonstrated technologles ‘

I

2.2~.l | 'Applicable Treatment Teehnologies

Nonwastewaters

Smce nonwastewater forms of K107 K108 K109 and K1 10 generally '
contain hazardous organic constituents at treatable concentrations, apphcable treatment
technologies mclude those that destroy or reduce the: total amount of vanous orga.mc -
compounds in the waste. The Agency has identified the following treatment: technologles__

as applicable for these wastes:

. Chemlcal ox1datlon .

° "Cntical fluid extractlon followed by mcmeratton of the contammated
‘ solvents; :

» Distillation;




-

Al

. 'I.ncineration (fluidized-bed, rotary kiln, and liquid injection); - .
> Solvent extractlon followed by mcmeratton or recycle of the extract;

and
*  Wet air oxidation. - | -

These treatment techhologt‘es were identified based on current waste treatment practices -
and engineering judgment and are described in more detail in Appendix A.

Wastewaters

Since wastewater forms of K107, K108, K109, and K110 may conta.m

) hazardous organic constituents at treatable concentrations, apphcable treatment ‘
technologies mcltlde those that destroy or reduce the total amount of various organlc '

: compountls in the waste. ‘Therefore, the Agency has identified the'following'treatment

" technologies as potentiaily applicable for treatment of these wastes: : -‘ .

. Biological t_reatment; . | : o o
& Carbon ,adsorotlon'; -
e . Chemical 'o)tidethn;
*  Distillation; o

e _Incmeratlon (flmdtzed-bed rotary k11n, and hqmd mjectlon),

‘ o | Solvent extractton followed by. mcmeratlon or recycle of the extract;
e . Steam s_tnppmg; and
.. Wet air oxidation.

These treatment technologles were identified based on cutrent waste treatment practices

3
( \ .
~

and englneenng ]udgment and are descnbed in more’ detall in Appendxx A

MLM/027 S : : 4
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' The concentratlons ‘and type(s) of constituents present in the waste
genera]ly determine which technology is most applicable. Carbon adsorptron, for
example, is often used as a polishing step following primary treatment by brologlca} -
treatment, solvent extraction, of wet air oxjdation. Typically, carbon adsorption is- - .

applicable for treatment of wastewsters containing total organic.constituent -

' concentrations of less than 0.1%. Wet air oxidation, biological treatment, and solvent -
: extracnon (followed by mcmeratxon or recycle or the extract) are apphcable for

treatment of wastewaters containing organic constrtuents at concentratlons of up to 1%.

N

222 - . Demonstrated Treatment Technologies ,

- This section identifies those e.pplieable treatment technologies that EPA
considers to be demonstrated for the purpose 'of establrshmg BDAT for K107 K108

- K109, and K110.-

" Nonwastewaters

The Agency beheves that mcmeratwn is a demonstrated: technology for the

 treatment of nonwastewater forms of K107, K108, K109, and K110. For the land -

disposal restrictions program, the Agency has tested rotary kiln mcmeratron ona full-
scale operauonal ba515 for many orgamc waste constrtuents mcludmg

- Aromatic and other Hydrocarbon Wastes -
'I Toluene
Polmuclear Aromatie Wastes :

Benzo(a)pyrene
Chrysene '
" Indeno(1,2,3-cd)pyrene
Benz(a)anthracene
Fluoranthene
~ Naplithalene




. A . N 3 o
The Agency believes that because incineration is demonstrated for the
treatment of many orgamc waste constttuents, mcludmg those which are. structurally

similar to dlmethylhydrazme, it is also demonstrated for these wastes. The Agency is not

aware of any facrhtres that treat K107, K108 K109 'and K110 by fuel substltutxon and

. the Agency believes that fuel substitution is inappropriate for wastes such as K107, K108,
" K109, and K110 that contain ‘many constltuents with molecula.r components- other than
carbon, hydrogen, and oxygen. Therefore, the Agency believes that fuel substltutton is -
not a demonstrated technology for these wastes. ' '

, ‘From reviev) of the '1986 TSDR Survey (6) and the USEPA’s Water
" Engineering Research Laboratory (WERL)' database (7), the Agency has determined

that some fac111t1es also treat nonwastewater forms of aromattc and polynuclear aromatlc'

wastes or wastes Judged to be similar to K107, K108, K109, and K110 using wet air
oxidation, chetmcal ox1datlon, and distillation on a full-scale operattonal basis.

Therefore, EPA constders these technologies to be demonstrated for aromatic and
'.polynuclear aromatic wastes such as K107, K108, K109, and K110. '

these wastes or wastes’ ]udged to be similar ona full-scale operational basis using solvent '

' extraction (foIlowed by incineration or recycle of the extract) or critical fluid extraction
(followed by incineration of the contaminated solvents) therefore, EPA beheves that
these technologles are not currently demonstrated for these wastes.

Wgstewaters

The fol.lowmg technologles have been identified as demonstrated for
treatment of the followmg types of orgamc wastes (orgamzed by chemxcal structure)

MLM/027 - :
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. A Arbm:«itic_aﬁd Other Hydrocarbon Wastes

Incineration . -
Biological Treatment
- Carbon Adsorption ~
- Wet Air Oxidation -
- Chemical Oxidation
' . Steam Stripping

Brominated Organic Wastes

"~ . Biological Treatment .

. Halogenated Aliphatic Wastes
' Incineration S
Wet Air Oxidation. -
Chemical Oxidation
-~ Biological Treatment -
. Carbon Adsorption

.\ L ~ Solvent Extraction . ..
- : : Distillation o

Steam Stripping
Halogenatéd Pesticide and Chlorobenzene Wastes

Biological Treatment

" . Wet Air Oxidation

* Steam Stripping
Carbon Adsorption
’ Oggé;iatgd Hydr(jééx;bon and Heterpgy'clic Wastes

Biological Treatment | ‘
Carbon Adsorption |
Steam Stripping - ’
Wet Air Oxidation-

Wastes of a Pharmaceutical Nature -

Wet Air Oxidation

1031-01.mtm N - . 2-7
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+ Wet Air Oxidation ‘ '
‘Carbon Adsorption" R R /
Biological Treatment : ‘ ' - : ‘
Chemical Oxidation
Solvent Extraction
Steam Stripping

Polynuclear Aromatic Wastes

Incineration
.~ ‘Biological Treatment
+ Carbon Adsorption
Wet Air Oxidation
Chemical Oxidation
Steam Stripping

t Organo-Nitrogen Compound Wastes:

" Biological Treatment

. Carbon Adsorption . Lo - i . B

~ Steam Stripping -~ . - - S y

- Wet Air Oxidation ‘ ' . ' : :
Solvent Extraction-

Miscellaneous Halogenated Organic Wastee '

onloglcal Treatment
Steam Stripping
- Carbon Adsorption -
Solvent Extraction followed by Steam Stnppmg followed by Carbon
Adsorption . . _
 Chemical Oxidation
Wet Air Oxidation

!

‘For some of the waste groups the Agency is not aware of any facilities that
,' mcmerate wastewater forms of these organic wastes. However commenters respondmg
to the Second Third proposed rule indicated that. they were mcmeratmg many ‘
wastewaters and that they did not want to be precluded from domg $O. In addltlon, the

Agency has conducted incineration tests which demonstrate that incineration is an

.\ .
;
$ o)
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.technologles to be demonstrated for wastewater forms of K107 K108 K109, and K110

effective treatment technology for a w1de variety of orgamc compounds, mcludmg

~ halogenated and nonhalogenated orgamc compounds and pestlcldes EPA’s ev1dence

that i mcmeratton constltutes sxgmﬁcant tréatment for these compounds is ‘that these .
compounds were quanttfied at or near their detectlon Timits in the ash and scrubber
water residues from these tests "l"he chemxcal structures and phys:cal propemes ‘of these
compounds are 51m11ar to those of the compounds in K107 K108, K109 and K110. |

. Since mcmeratlon is demonstrated for treatment of organic waste constttuents in

nonwastewater forms of K107 K108, K109 and K1 10 as discussed above the Agency

believes incineration is also demonstrated for: these waste constltuents m wastewater .

"forms of these wastes. Therefore, the Agency also identifies mcmeratton as a demon-
| strated technology for wastewater forms of K107, K108 K109 and Kl 10 ‘

Based on engmeenng ]udgment the Agency ‘considers the followmg

e Biological‘treatment;
e  Carbon adsorptfonﬁ '
e - Chemical oxidation;
e . Distillation;

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

s Solvent extraction 'f:ollowed by incineration'or recycle of the extract;
e Steam stripping; and . ‘
o .° Wet air oxidation.

MLMA27 . . f .
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23 _ ldentiﬁcation of Best Demonstra ed Available Technole (BDA ' .
This section presents the Agency‘s rationale for determining the best '
demonstrated available technology (BDAT) for nonwastewater and wastewater forms of
. K107, K108, K109, and K110.. The best. demonstrated available technology is determined
based ona thorough review of all the treatment performance data ava.tlable on the waste
of concern or wastes Judged to be smnlar ‘

o " Fora treatment technology to be 1dent1ﬁed as "best," the treatment
performance data are screened to determme

o Whether the data represent operatton of a well—de51gned and well- '

perated treatment system;
¢ Whether sufficient analytical quahty assurance/qua.hty control - - ‘
' measures were employed to ensure the accuracy of the data; and . :
o Y Whether the appropnate measure of performance was used to assess

the performance of the particular treatment technology.

Followmg the identification of "best," the Agency detenmnes whether the - |
_.-technology is avatlable " An available treatment technology is one that (1) is not a
propnetary or patented process that cannot be purchased or hcensed from the proprietor
(i.e., it must be comrneraally available), and (2) substantially dummshes the toxicity of V
the twaste or substantially reduces the likelihood of m_igration' of hazardous constituents

from the waste.

231 - Nonwastewaters

N e

-

As dtscussed prevxously, mcmeratton is a demonstrated treatment
technology for nonwastewater forms of K107 K108 K109 and K110,

oMme2r .
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The Agencx obtained incinerator ash analytical data from the 14 BDAT

- treatment tests conducted at what EPA considers to be well-designed and well-operated

hazardous waste mcmerators Stnct quality assurance/ quality control measures were
employed to. ensure the accuracy of the data, and since EPA was collectmg these data to
1dent1fy and charactenze BDAT treatment technolog1es appropnate performance .
variables, namely U and P waste constituent concentrations in treated and untreated

waste, were measured. The Agency has determined that due to the high temperatures, ‘

efficient mixing, and consxstent residénce times used. at commercial hazardous waste

mcmerators mcmeratlon processes are relatlvely indiscriminate in the destructlon of

orgamcs. ~Therefore,\ based on the treatment performance data_avzulable, the Agency.
considers incineration to be the "best" technology for the treatment of nonwastewater
forms of K107, K108, K109, and K110. |

. Incineration is a commefcially available technology. Additionally,

treatment performance data from the 14 BDAT incineration treatment tests mdxcated

~ substantial treatment by mcmeratlon for the waste constituents of concern and other

232~ Wastewaters

S1m11ar constltuents in nonwastewater forms of unquantifiable U wastes. Therefore, .
mcmeratxon is: conmdered an "available” treatment technology for K107, K108 K109 and'
K110 for the _purpose of establishing BDAT '

~

Incmeratlon has been determmed to be BDAT for all of the non-

'wastewater organic consutuents that cannot be quanuﬁed in hazardous waste matnces

usmg currcnt analytlcal methods, based on similarities in chemical and physwal
propertles mcludmg those contamed in nonwastewater forms of K107 K108 K109 and

K110.

3

.

As dlscussed prevxously, mcmeratlon, wet air ‘oxidation, blologlcal

treatment carbon adsorptlon solvent -extraction- followed by mclneratlon or recycle of

I
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' ‘the extract, chemical oxidation, distillation, and steam"stripping are all demonstrated .
. te‘chnologies'for the treetment of wastewater forms of K107, K108, K109, 'and K110. | '

~ The Agency believes that the best technologles for treatmg wastewater
forms of K107, K108, K109, and K110 are those technologies that destroy the constit-- _
 uents found in these wastes. Steam stripping, solvent extraction followed by incineration - -
or recycle of the extract, and distillation are technologies that remove the constituents
~ from the wastewater stream; however, the waste constituents are not destroyed but are
processed into a more concentrated waste stream, ie., the condensate, extract, or bottom
stream (or still bottoms) ‘These waste streams typwully requn'e further treatment before °
dlsposal As a result, the Agency does not consider- steam stripping, solvent extraction,
or drstﬂlatton to-be the best technologies for treatmg wastewater forms of the wastes

covered in this subsection. , 4- ' ; o : -

Because a technology removes waste- constituents from the waste stream to . -
- ,be Iand disposed, but does not destroy them, does not necessarily preclude it from being C
considered "best." As dlscussed below, carbon adsorptlon is being estabhshed as part of
the chemical oxtdatlon and btodegradatton treatment trains, The purpose of the carbon
adsorption step as part of these treatment trams is to remove orgamc by-products
resulting from the oxidation of waste constituents or blologrcally degraded by-products
- Carbon adsorption was selected as the removal step over steam stnppmg, solvent
extraction, and distillation becanse the Agency beheves that carbon adsorptron is the
most appropriate removal technology for the widest renge of organic compounds likely to
- be present in the oxidation and .biologiéal treatment effluent streams. | -
Chenuca] oxldatlon prov:des treatment by ox1d1z1ng the orgamc constituents
found in these wastes However, to ensure effective treatment of these wastes, chemlwl
“oxtdatnon treatment should include a final carbon adsorption step. Smce the constttuent .
of concern (1,1-dimethylhydrazine) is not quanttﬁable, it is not possrble to accurately
;ndge the effectweness of the chemical oxidation step. Therefore, the Agency beheves S .

-

MLM/027 S - :
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that it is sound engineering judgment to include a final step of carbon adsorptlon
followmg oxldatlon Carbon adsorptton wﬂl ensure that the oxldatlon by-products are

Al

removed from the wastewater matrix. - The Agency believes that chemlcal oxidation

- followed by carbon adsorption should be considered a "best" technology train for the

treatment of 1 l-dxmethylhydrazme in wastewater forms of K107, K108, K109, and Kl 10
(It should be noted that spent carbon from the treatment of these wastewaters would

. become a nonwastewater ‘form of this waste (54 Federal Register 26630-1, June 2_3, 1989) '
+ and thus would be required.to =be incinerated 0 meet the applicable treatment Standerd.)

The Agency is also mcludmg blodegradatton followed by carbon adsorption

as a "best” technology train for the treatment of 1 1-d1methylhydrazme in wastewater

forms of K107, K108, K109, and K1 10." This determination is based on hydrolysis data
indicating that hydrazmes break down rapldly in water to 51mple amines and ammoma,

which are known to be amenable to brologtcal treatment. - L ST

The deﬁmtton of bxodegradatlon asa technology-based standard for hsted

. wastewaters calls for operatmg the unit such that "a surrogate compound or mdlcator

parameter has been substanttally reduced in concentratlon in the residuals". EPA

 believes that tlns provision will prowde permitting and comphance authorities with -

sufficient -control over the biodegradation unit that biodegradation can be designated as

' .BDAT for these wastes.

3

-The Agency belietfes it is sound engineering judgement to include a final

o step of carbon adsorption fonowing biodégradetion to ensure effective treatment of these

wastes.- Carbon adsorptlon will ensure that the biological break-down products are
removed from the wastewater matnx (It should be noted that spent carbon from the
treatment of these wastewaters becomes a nonwastewater form of this waste and thus

would be requxred to be incinerated to meet the apphcable treatment standard. )

.ot
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In cases where the Agency has treatment performance data for both

wastewater treatment processes and incineration (as measured by total constltuent :
_ concentratron in scrubber water) the Agency prefers to estabhsh treatment standards -

based on the wastewater treatment processes. However, the Agency ‘bas determined that
wastewaters are also treated by incineration and does not intend to preclude mdustry )
from eontmmng this practice. Therefore, EPA is also 1dent1fy1ng incineration as a best

‘ demonstrated technology for the wastewater forms of K107, K108 K109 and K1 10

\

Treatment performance data included in Volume A of the Background

Document for Orgamc U and P Wastes and Multr-Source Leachate. (F039) (8) ‘indicated
. substantial treatment of organic consutuents by carbon adsorptlon,, chemical oxrdatron,

and biological treatment.- In addition, these _t'echn_o'logies_ are commercially available.

'I'herefore these technologies are considered to be "available" treatment technologies for"
~ the purpose of establishing BDAT. As drscussed in Section 2.2.1, incineration is also : an

"available" treatment tcchnology for treatment of these wastes.

Based on the 'above discus'sion, EPA is ‘p_romulgating tne_ t‘ollowing' methode

' of treatment as treatment standards for organic constituents that are not quantifiable in

wastewater forms of K107, K108, K109, and K110: (1) incineration, (2) chemical
oxtdatron followed- by carbon adsorptlon, and (3) blodegradatlon followed by carbon
adsorption. The Agency believes that these standards will ensure effectlve treatment -

" (removal and destructlon) of the constituents of concern.

MLM/027 : : .
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- Table 2-1

Summary of Av.'ailable' Chafaqterization Data
| for K107, K108, K109, and K110

trace-0.01
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3.0 _ DNT AND TDA PRODUCTION WASTES (K111, K112) AND U328 AND
uss3 |

Thxs section descnbes the Agency’s approach in estabhshmg BDAT

treatment standa.rds for K111, K112, U328, and U353. This includes a description of the

~ industry that would be affected by land dlsposal restrictions for dinitrotoluene (DNT) .
and toluenediamine (TDA) production wastes, a presentation of available waste
charactenzanon data, and a discussion of the Agency’s ratlonale in determining BDAT

treatment standards for these wastes /

Under 40 CFR 261 32 “(ha;zardouszwastes from speciﬁc -sourees), waste
1de11t1f1ed as K111 is listed as product washwaters from the production of DNT via
_nitration of toluene, and K112 is listed as reaction by-product water from the- drymg
column in the producnon of TDA via hydrogenatlon of DNT. U328 and U353 are listed
m 40 CFR 261 33(f) as o—tolmdme and p-tolmdme, respectlvely

31 - Industry Affected and Waste Characterization
31 . 'lndustry Affected and lfm'ceSs Description

L

_ To the Agenc‘y’e knowledge six domestic facilities produce and purify DNT
and TDA and may potentially generate K111, K112, U328, and U353. Nonwastewaters
generated dunng the production of TDA and toluene dnsocyanate have been addressed
in the-Second Third final rule (1.e., K113, K114, K115, K116, and K027). Table 3-1 lists
~ these facilities by state and EPA region. These faci]ities were itientiﬁed using the 1990 -
_ SRI Directory of Chemical Producers (3) and data collected durmg EPA’s hstmg efforts
. for K111 and K112 (5) '

DNT and TDA'are generally"pro'duced for use in toluene diisocyanate
manufeetuz'ing. TDA may also be produced for use in the manufacture of gyes or other

oMLM27 . . -
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chemical products. ‘Toluene diisocyanate is used to manufacture polyurethanes, including .
_‘polyurethane foam products, coatings, elastomers, and adhesives. A simplified flow
diagram illustrating the manufacturmg process generatmg toluene diisocyanate is -

presented in Frgure 3-1.

The dinitration of toluene is represented by the overall reaction:

~

. ) ]
Cfl’s ‘ C“a
© umos €
" Toluene Nitric Dmtrowluene ’
- Acid .~ .@ND

The manufacture of toluene dusocyanate (TDI) typlcally involves three "
- steps: (1) nitration of toluene to form DNT, (2) hydrogenauon of DNT to form TDA, .
'and (3) phosgenatlon of TDA to form TDI. '

As shown in Figure 3-1, toluene is nitrated with nitric acld in the presence

of sulfunc acld which acts as a solvent and a catalyst. The two-phase product from the o
- nitration reactor 1s separated into organic and acrd layers. Spent acid is then sentto a .
recovery unit, where the recovered acid solution is recycled to the reactor. Water, a by-
‘product of the nitration reactxon, is separated in the acid recovery step and is used in the
DNT washing process following acid separatlon The organic layer from the acid

separatlon step, which contains the desired product DNT, 1s-punﬁed through a two-stage

or three-stage washing process Washwaters from the washmg process form the listed

waste K111. . ‘ S |

Next, the DNT product is dissolved in a solvent (typically methanol) and is
combmed with a catalyst (erther palladium on caxbon or Raney mckel) The mrxture is o
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: . " then sent t_ol a pressurized reactor where hydrogen is introduced. The TDA product from
the'hydi'ogenation reaction is sent to a catalyst recovery unit. The crude product is then
distilled through a senes of columns. Solvent is removed from the solvent recovery
column and is. completely recycled By-product water resulting from the hydrogenation
of dinitrotoluene is removed in the TDA drying column. The by-product water forms the-
listed waste K112, '

Following distillation, the punﬁed TDA is dissolved in a solvent, typxca]ly
chlorobenzene or o-dichlorobenzene. The resulting mixture is then sent to a series of
reactors to form TDI. Phosgene liquid is fed into the bottom of these reactors, which

" . are referred to as phosgenators. The crude' TDI product from the phosg'enatioﬁ reaction
is then distilled th}ough a series of columns. Phosgene is. recovered in the phosgene
~ recovery column and recycled to the phosgenaiors. Solvent is removed &on‘al the solvent
o recovery column and sent to a separation column.’ Bottoins from the solvent recovery -
column are sent to the residue separatxon column, where TDI resxdue is separated from
the overhead TDI product )

U328 and U353 consist of commermal chemical products or manufacturmg ‘

' mtermedlates from non—speclfic sources containing o-toluidine and p-tolmdme

. respecfcwely, as the sole act1ve 1ngred1ents. Commercial chemical products or
. manufacturing intermediates include all commercially pure grades of the listed chemical,
‘ all technical grades, and all formulated products in which the listed chemical is the sole
. active ingredient. Off-specification products containing either o-toluidine or p-toluidine
as the sole active ingredient are also included. Finally, any residue of. e-toluidine or p-
toluidine that remains in a container or in an inner liner removed from a container and "
will not be recycled, reclaimed, or reused, and any residue or contaminated soil, water,

or debris from a spill of o-toluidine or p-toluidine are included.
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,

U328 and U353 do’ not include manufacturmg process wastes. A product .
. becomes a waste when it is: L

. Discé.rdéd or intended to be discarded' -

e - Mixed with another material and apphed to the land for dust
: : suppresswn or road tréatment;-

*  Applied to-land in lieu of its ongmal mtended use; or |

s Distributed or burned as a fuel or fuel addmve
312 Waste Characterization

Table 3-2 presents a summary of the available cl_iafacterization data for
K111, K112, U328, and U353. Data are presented for BDAT List constituents and other
compounds that are believed to be present or were quantified in K111, Kliz, U328, and -
U353. | o o - - .

’

3.2 - Applicéblg and Demonstrated Treatment Technblogjes

’ This sectlon 1dent1ﬁes the technologles that are apphcable for the

treatment of nonwastewater and wastewater forms of K111, K112, U328, and U353 and
" determines which of the applicable technologies can be considered demonstrated for the
purpose of establishing BDAT. . ‘

To be apphcable a technology must theoretlcally be usable to treat the
waste in question or to treat a waste that is similar in terms of parameters that affect
treatment selection. (Detaﬂed descnp_txons of technologies that are applicable to listed
hazardous wastes are.prdvidpd in F;PA"s Treatment Technblogx Backgrbund Document * - - °
(5).) To be derponsirated, a iechnblogy ~mus\t be employed in full-scale opei-ation for -

treatment of the waste in question or of a similar waste. Technologies available at only
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pilot-scale or bench-scale operations are not considered in identifying demonstrated

technologies.
321 Applicable Treatment Technologies -
Nonwastewaters - ‘

Since nonwastewater forms of K111 Kl 12, U328 and U353 generally

,contam hazardous orgamc constituents at treatable concentratxons, apphcable treatment

technologles include those that destroy or reduce the total amount of various organic
compounds in the waste. The Agency has identified the following treatment technologles '

‘as apphcable for these wastes:

- e Chemical oxidation;
. Critical fluid extraction followed by mcmeratlon of the contaminated
solvents; :

. ~ Distillation;

. Incineratiorl (ﬂuidized-bed rotary kiln, and h'qﬁid injection)°

e Solvent extractlon followed by mcmeratmn or recycle of the extract
and ..
e Wet air oxidation.

/

* These treatment technologies were identified based on current waste treatment practices |

and engineering judgment and are described in more detail in Appendix A. ‘
Wastewateré .

Smce wastewater forms of K111, K112 U328, and U353 may contain

, hazardous organic constituents at treatable concentratlons, applxcable treatment '
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technologies include those that destroy or reduce the total amount of various organic .
compounds in the waste. Therefore, the Agency has identified the following treatment
technologxes as potent:ally apphmble for treatment of these wastes '

. Biologic'al treatmentt ‘
»  Carbon adsorption; .
. Chemical oxidation;
. Dis_tillhthtn; ) |
e Ineineratien (fluidized-bed, rotary klln, and.liq:uid iﬂjecﬁon);
"o " PACT® treatment (including powdered activated carbon addition to

' actlvated sludge and biological granular carbon technologles),

l' ‘. Solvent extractlon, followed by incineration or r__ecycle of t_he extract; .

‘

. Steam stripping; and

. - Wet air oxidation.

These treatment technologies were identified based on current waste treatment practices .

" and engineering judgment and have been described in'more detail in Appendix A. .

The concentrations and type(s) of constituents present in the waste
generally determine ‘which technology is miost applicable. Carbon adsorption, for
example, is often used as a polishing step following pnmary treatment by blologlca.l
treatment, solvent extraction, or oxidation. Typically, carbon- adsorptlon is apphcable for
treatment of wastewaters containing total organic constituent concentranons less than
0 1%. Wet air oxidation, blologlcal treatment, and solvent extraction (followed by
mcmeratxon or recycle of the extract) are apphcable for treatment of wastewaters

containing organic constituents at concentrations of up to 1%.
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. 322 Demonstrated Treatrpént Technologies

o - This section identifies those zipplicable treatment iechnologies that EPA
considers to be demonstrated for the purpose of estabhshmg BDAT for K111, Kl 12 |
U328 and u3s3. "

Nonwastewaters

The Agency beheves that mcmeratlon isa demonstrated technology for the -
treatment of. nonwastewater forms of K111, K112, U328, and U353. For the land
- disposal restrictions program, the Agency has tested rotary kiln incineration on a full-
scale operatlonal baSlS for many organic waste constltuents including:

| - Aromatic and Other Hydrocarbon Wastes
. _ . Toluene |
Phenohc Wastes
0-Cresol

p-Cresol
Phenol

] | o ' 2-sec:Butyl-4, 6-duutrophenol (Dmoseb) . B | S

Polynuclear Aromatic Wa;tes )

- Benzo(a)pyrene S

. Chrysene : v -
Indeno(1 23-cd)pyrene _ :
Benz(a)anthracene
Fluoranthene .

Naphthalene

MLMA2? © * b ' L
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Organo-Nitrogen Compound Wastes L ‘ 3 .

Acetonitrile ) '

. Acrylonitrile

Aniline

Nitrobenzene

Pyridine

The Agency believes that because incineration is demonstrated for the

treatment of many organic waste constituents, including those which are structurally ' _
similar to those constituents found in K111, K112, U3?:8, and U353, incineration is also -
demonstrated for these wastes. The Agency is. not aware of any facilities that treat these
wastes by fuel substitution and the Agency believes that fuel substitution is inappropriate
for wastes such as Kll_l, K112, U328, and U353 that contain many coxistitu_ents with -
molecular components other than carbon, hydrogen, and oxygen. Hence, the Agency
believes .that fuel substitution is not a demonstrated technology for K111, K112, U328,

and U353. | | | __ .

e ‘From review of the 1986 TSDR Survey (6) and EPA’s WERL database (7),
the Agency has determined that some facilities also treat nonwastewater forms of -
aromatic and polynuclear aromz}tic wastes or wastes judged to be similar to K111, K112, -
U328, and U353 uéing wet air oxidatiori,‘_ chemical oxidation, and distillation on é.-full-
scale operational basis; therefore, EPA considers these technologies to be demonstrated

' for aromatic and polynuclear aromatic wastes such as K111, K112, U328, and U353,

The Agency is not aware of any facilities thj;t treaf nonv'vasteWate;r forms of
these wastes or wastes judged to be similar on a full-scale opérationil basis using solvent
extraction (followed by incineration or recycle of the extract) or critical fluid extraction

g (followed by incineration of the contaminated solvents); therefore, EPA believes that

these technologies are not currently demonstrated for these wastes.
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. - . Wastewaters
The following technologles have been 1dent1ﬁed as demonstrated for

treatment of the following types of organic wastes (organized: by chemical structure)
Klll K112 U328 and U333. '

- Aromatic and Other Hydrocarbon Wastes"

Incineration
Biological Treatment
Carbon Adsorption
Wet Air Oxidation
Chemical Oxidation

' Steam Stripping

Phenohc Wastes

A , . : Wet A1r Ox1dat1011
. Ty : Carbon Adsorption. |
' L Biological Treatment .
Chemical Oxidation
Solvent Extraction -
Steam Stripping

Polyguclear Aromatic Wastes

Incmeratlon
_ Biological Treatment
Carbon Adsorption
Wet Air Oxidation
: . Chemical Oxidation
o Steam Stripping -

Organo-Nltrogen Qompound Waste

Biological Treatment .
| Carbon Adsorption ' Y
, Steam Stripping ' S -

l L : : Wet Air Oxidation

\ — : ' ~ Solvent Extraction -
|

. . . 0 v
.l co . 4 ) N *
Al
.
.
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*The Agency is not aware of any facilities that incin_eraie wastewater forms - .

of some of the waste groups. However, commenters respOnding to the Second Third

“ proposed rule indicated that they were incinerating many wastewaters and that they did
‘not want to be precluded from domg so. In addition, the Agency has conducted
incineration tests which demonstrated that mcmeratron is an effective treatment -

* technology for a wide variety of orgamc compounds, including halogenated and
nonhalogenated orgamc compounds and pestxcxdes EPA’s evidence that mcmeranon
constitutes significant treatment for these compounds is based on these compounds bemg
quantified at or near their detection limits in the ash and scrubber water residues from
these tests. The chemical structures and physical properties of these compounds are-
similar to those of the compoundS‘in K111, K112, U328, and U353. ' Since incineration is
demonstrated for treatment of organic waste constituents in nonwastewater forms of
K111, K1 12 U328, and U353 as discussed above, the Agency believ'es irlcineration is also
demonstrated for these waste constituents in wastewater forms of these wastes.
Therefore, the. Agency is also 1dent1fymg mcmeratxon asa demonstrated technology for .
wastewater forms of Kl 11, K112, U328, and U353, -

. | Based on engineering judgrneﬁt, the Agenr:y considers the folloyving : ,
" technologies to be demonstrated for wastewater forms of Kl} 1, K112, U328, and U353:

. Biological treatment; "’

. Carbon adsorption;
e Chemic'el oxidation;

. Distinot{on;

* . Incineration (fluidized-bed, rotary kiln, and liquid injection);
, . | Solvent/ extracrion followed by incinera_rion or recycle of the extract; S
: D IV éteam stripping; and - I N
S _e . Wet air oxidation, | | ' e | .‘ . .
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33 . Treatment Performance Data

The Agency does not have treatment performance data for treatment of

~nonwastewater and wastewater forms of K111 However, during the comment penod

- .one commenter submltted mformatlon mdlcatmg that the concentrations of

2 4-dm1trotoluene and 2,6- dmltrotoluene in nonwastewater and wastewater forms of K111

. are suffictently high that if K111 was treated to meet existing F039 treatment standards

for dinitrotoluenes, then the other constituents in K111 would be treated to acceptably

~ low concentrations. Therefore, treatment performance data were transferred from other

previousiy tested wastes to' dévelop concentration-based treatment standards for K111.

e

EPA’s methodology for transfer of treatment performance data is provided

in' EPA’s Methodology for Developtng BDAT Treatment Standards s (1). Transfer of -

treatment performance data is techmcally valid in cases where the untested waste is
generated from a similar mdustry or similar processmg step, or has similar waste

: charactenstxcs af.fectmg treatment performance and treatment selectlon as the tested
'wastes Sources of treatment performance data for potential transfer to nonwastewater ‘

' 'forms of Klll 1nc1ude wastes previously tested by rotary kiln, ﬂmdlzed-bed or liquid

injection incineration and are identified in EPA’s Final Best Demonstrated Available

. Technology (BDAT) Background Dogment for U and P Wastes and Multi-Source
- Leachate (F039), Volume C: Nonwastewater Forms of Orgamc U and P. Wastes and

Multi-Source Leachate (F039) for Which There Are Concentratlon-Based Treatment

- .Standards (10) (referred to hereafter as Volume C of the F039 Background Document)

Sources of treatment performance data for. potent1a1 transfer to wastewater forms of

- K111 mclude those wastes and technologies identified i in EPA’s Final Best Demonstrated

Available Technology (BDA;!:) Background Document For U and P Wastes and Multi-

~ Source Leachate (F039), Volume A: Wastewater Forms of Organic U and P Wastes and

Multi-Source ~Leac':hate 039) For Which There Are Concentration-Based Treatmént

- Standards (8) (referred to hereafter as Volume A of the F039 Background Document). -
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331 ~ Treatment of Organic. Constituents in K111 Nonwastewaters B .

Wastes previously tested by the Agency by rotary kiln, ﬂuidized-bed,.nr
liqnid injection incineration include: D014, D016, F024, K001, K011, K013, K014,. K015,
K019, K024, K037, K048, K051, K087,‘ K101, K102, P020, P059, U028, U080, U122,

- U127, Ul41, UI61, Ules, Utss, U1s2, U220, U236 and U239,

Treatment performance data from these prevrously tested wastes which
were used to develop treatment standards for nonwastewater forms of F039 were' also
used to develop treatment standards for 2,4-dlmtrotoluene and 2,6-dinitrotoluene in o
Klll Treatment performance data for the two BDAT List constituents of concernin
Klll from these 14 incinération tests are presented in Table 3-3. A key to the test -
numbers identified in Table 3-3is given in Table 3-4. ' '

332 | Treatment of Organic Constituents in K111 Wastewatei's - - . ‘

Treatment standards for orgamc BDAT List Constttuents in K111 -
wastewaters were developed from treatment performance data transferred from EPA’s
Volume A of the F039 Background Document (8). These data were used for transfer to
wastewater forms of K111 because the Agency prefers, whenever possible, to use
.appropriate treatment performance data from well-designed and well-operated
wastewater treatment units, rather than Scmbber water concentration data, in setting
BDAT treatment standards. These data represent treatment using a specrﬁc wastewater

' treatment technology as opposed to scmbber water from incineration. N - .

| | Tables 3-5 arid 3-6. Ppresent all of the available wastewater treatment
performance data for 2,4-dinitrotoluene and 2,6-dinitrotoluene, respectively. The cfata
used to determine the BDAT treatment standards are shown with an asterisk. Presented
_below are short descriptions of the data sources for _wastewater treatment 'perfdrmance ‘
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-~ data on 24- duntrotoluene and 2, 6—d1mtrotoluene and the Agency’s ratlonale for

detenmmng whlch data sets were-used in the development of each treatment standard.

Sonrees of Treatment Performance Data
Thts sectlon descnbes each of the sources of wastewater treatment
performance data used to complle data for the determination of treatment standards
, ‘WAO/!’A(:"I‘0 Data. For specrfic Thll‘d Tthd U and P waste codes a -
wastewater treatment performance test ‘was conducted usmg Wet A1r Oxidation (WAO)
. and PACT® treatment technologles The treatment performance data from this test
were mcorporated into the tables of this sectlon '
. . WERL Database U. S EPA’s Risk Reductlon Engmeermg Laboratory, :
whtch now includes the former Water Engmeenng Research Laboratory (WERL), has -
deve]oped and is continuing to éxpand a ‘database on the treatablhty of chemicals in
various types of waters and wastewaters. This. WERL database has been compiled from ‘
‘wastewater treatment performance data available in hterature The treatment
performance data for BDAT List constttuents in thls database have been included in the ;

tables of this section.
Treatment Performanc_e Data

2 4-D|mtrotoluene The data avatlable for 2,4-dm1trotoluene were
compr]ed from the WERL database and literature WAO data and are presented in -
Table 3-5. Technologtes for which data are available include AS, PACI‘o and WOX.
The treatment performance data represent bench-scale and full-scale studies. The
‘resulting efﬂuent concentrations ranged from 58 ppb to 26,000 ppb.

A
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- The Agency is estabhshmg PACI" as BDAT for 2,4-dinitrotoluene. | .
PAC’I‘® was selected as BDAT because it represents full-scale data with a high influent
concentration and the lowest effluent concentration of the technologies represented in
Table 3-5. The BDAT treatment standard for 2,4-dinitrotoluene was calculated uéing the -
effluent concentration of 58 ppb and the appropriate variability factor. The calculation .
of the resulti,ng' BDAT treatment standard for 2,4-dinitrotoluene (0.32 ppm) is described
in Section 3.6 and is shown in Table 3-7. '

2,6-Dinitmtoluehe. The data available for 2,6-dinitrotoluene were -
compiled from the WERL databhsé and are presented in Table 3-6. Techhologies for
which data are available include AL, AS, and PACT®. The treatment performance data
represem bench-scale, pilot-scale, and full-scale studies. The resultmg effluent .

(N

'~ concentrations ranged from 18 ppb to 260 ppb. .

: The Agency is establishing PACT® as BDAT for 2,6-dinitrotoluene. .
PACT® was selected as BDAT because it represents full-scale data with a high influent
concentration and the lowest average gfﬂuént concentration of those full-scale data

which show subsiantial treatmént The BDAT treatment standard for 2,6-dinitrotoluene '

was calculated usmg the effluent concentratlon of 100 ppb and the appropnate vanablhty

factor. The calculation of the resulting BDAT treatment standard for 2 6-d1mtrotoluene

".(0.55 ppm) is described in Section 3.6 and i$ shown in Table 3-7. )

34 A Identification of Best Démbnstraged Available Technology (B_DAD

This section presents the Agency’s rationale for deterx;ﬁni_n’g the best
demonstrated available technology (BDAT) for nonwastewater and wastewater forms of
K111, K112, U328, and U353. - | |

EPA determines the best demonstrated available technology based on a
thorough review of all of the treatment performance data available for the waste of .
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concern or wastes judged to be s1m11ar Followmg the 1dent1ﬁcatxon of "best," the Agency
determmes whether the technology is "available." An available treatment technology is
one that (1) is not a proprietary or patented process that cannot be purchased or |
licensed from the proprietor (i.e., it must be commercially available), and .

2 suhs_tantiall& diminishes the toxicity of the waste or substantially reduces the

likelihood of migration of hazardous constituents from the waste.
341 Nonwastewaters

The determmanon of BDAT for nonwastewater forms of X111, K112,
U328 and U353 is discussed below.

(K111

The treatment performance data that were evaluated.to determine BDAT

treatment standards for nonwastewater forms of K111 are presented in Section 3.3.

-_ The treatment performance data were screened to determme

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

Ce Whether sufficient ana.lytlcal quality assurance/quahty control
. Imeasures were employed to ensure the accuracy of the data; and -

e Whether the appropnate measure of performance was used to assess
‘the performance of the particular treatment technology.

"EPA has identified incineration as demonstrated for the treatment of
organic constituents in nonwastewater forms of K111. EPA has treatment performance

data from the mcmeratlon of 2,4-dinitrotoluene and 2, 6-d1mtrotoluene in wastes

‘ considered to be similar to K111..
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All of the incineration data included in Section-3.3 represent BDAT for . -
wastes included in i)revious rulemakings and therefore have already met the above = - -

conditions. 'Ihus, incineration is the "best” technology for treating organic nonwastewater
forms- of K111, S o "

K112, U328, and U353

As dtscussed previously, incineration is also a demonstrated treatment
technology for nonwastewater forms of Kl 12 U328, and U353.

- The Agency obtained incinerator ash analytical data from the 14 BDAT
| ‘treatment tests conducted at what EPA considers to be well-designed and well-operated
hazardous waste incinerators. Strict ouality assurance/quality control measures were
employed to ensure the accuracy of the data, and since EPA was collecting these data to
identify and characterize BDAT treatment technologies, appropriate performance , .
variables, namely waste constituent concentrattons in treated and untreated waste, were
- measured. The Agency has determmed that due to the high temperatures, efficient ‘
mixing, and consistent residénce times used at commeraal hazardous waste. incinerators,
incineration processes are relatively inc‘iiscriminate. in the destruction of organics.
Therefore, based on the treatment performance data available, the Agency considers
incineration'to.be the "best" tet:hnology for the treatment of nonwastewater forms of .
K112, U328, and U353, .
Incmeratlon isa commercrally avarlable technology. Addmonally,
_ treatment performance data from the 14 BDAT incineration treatment tests show
substantial treatment by incineration for the waste constituents of concern and other
similar constituents in nonwastewater forms of unquantifiable U wastes. Therefore, _
, incineration is'an "available” treatment technology for K111, K112, U328 and uU3sdfor . |

the purpose of establishing BDAT.
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342 Wastewaters

The determmatlon of BDAT for wastewater forms of K111, K112 U328

- and U353 is dtscussed below.

1;111

{

The treatment performance data that were evaluated to.determine BDAT

. treatment standards for wastewater forms of K111 are presented in Section 33, As

discussed in Section 3.3, the Agency believes that the data from PACT® treatment of

2, 4-dinitrotoluene and 2, 6-d1mtrotoluene represent the best treatment performance for

‘thése consntuents

K112, U328, and U353

© As dlscussed prevmusly, mcmeratlon, wet air ox1dat10n, blologlcal

treatment, carbon adsorptlon, solvent extraction followed by mcmeratlon or recycle of

“the extract chemical oxidation, dxsnllatton, and steam stripping are all demonstrated

: technologxes for the treatment of wastewater forms of K112, U328, and U353.

~ !

. The Agency beheves that the best technologles for treating K112 U328

" and U353 are those technologxes that destroy the constltuents found in these wastes.

Steam stripping, solvent extraction followed by mcmeratmn or recycle of the extract, and
distillation are tech_nologles that remove the constituents from the wastewater stream;
how‘ever,' the waste constituents are not destroyed but are processed into a more concen-
trated waste stream, i.e., the condensate, extract, or bottom stream (or stillbotton;s).
These 'waste streams typieally tequire- further 'tre'atment before disposal. As a result, the

~ Agency does not consider steam stripping, solvent extraction, or distillation to be the best .
- technologies for tljeating wastewater forms of the wastes covered in this subsection. .

(T
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Because 2 technology Temoves waste constituents frox'n'the'was'te stream to .
be land disposed, but does not destroy them, does not necessanly preclude it from being
considered "best.” ‘As discussed below, carbon adsorptlon is bemg established as part of
the chemical oxidation and bxodegradatton treatment trains. The' purpose of the carbon
adsorption step as part of these treatment trains is to remove organic by-products
resulting from the oxxdatton of waste constituénts or blologlcally degradated by-products.

Ca.rbon adsorption was selected as the remioval step over steam stnppmg, solvent
extractton, and dtsttllatton because the Agency believes that carbon adsorptton is the

most appropnate removal technology for the widest range of orgamc ‘compounds hke1y to -
be present in the oxidation and btologlcal treatment effluent streams.

- Chemical oxidation provides treatment by oxidizing the BDAT List
constituents found in these wastes. Howet(er,. to ensure effective treatment of these
wastes, chemical oxidation tr_eatment should include a final carbon adsoi'ptiqn step. E
Carbon adsorption will ensure that the oxidation by-products are removed from the _ .
~ wastewater matrix. The Agency believes that chemical oxidation followed by carbon |
adsorption should be considered a "best" technology tram for the treatment of orgamc
‘ constttuents in wastewater forms of K112 U328 and U353. (It should be noted that .
spent carbon from the treatment of these wastewaters would become-a nonwastewater
form of the waste (54 Federal Register 2663&1, Ju_ne‘23, .1989) and thus would be ,
~ required to be incinerated to meet the applicable treatment standard.)

The Agency is also including biodegradation followed by carbon adsorption
_ as a "best” technology train for the treatment of organic constituents in wastewatet forms
. of K112,1 U328, and U353. Recently submitted data indicated that biological treatment
can achieve significant reductions in the concentrations of 2,i4-dinitfotolnene and

. 2,6-dinitrntoluene in wastewater forms of K112.' Based on these data, EPA is
 establishing biodegradation as a method of treatment for wastewater forms of f{llZ. B

MLM/027 , : :
1031-01.mim - ‘ _ 3-18




. v

“The Agency also believes .tha't- o-toluidine and p-toluidine, the listed
components of U328 and U353, are chemically similar to DNT, and that the treatment .

‘standards for ‘wastewater forms of K112 should apply to wastewater forms of these

wastes as well. Therefore, EPA is estabhshmg blodegradatlon as a method of treatment
for wastewater forms of U328 and U353, |

The definition of biodegradation as a treatment standard for wastewaters -

~ calls for operating the unit such that, "a surrogate c'ompound or indicator p'arameter\has

‘been substantially reduced in concentration in the residuals." The Agency believes that _

this provision will provide permitting and compliance authorities with sufficient control

over the biodegradaﬁon unit that it can be designated .as BDAT for \uestewater forms of
- K112, U328, and U359.

The Agency believes it is sound engineering judgement to include a final

. step of carbon adsorption following biodegradation to ensure effeetive treatment of these

wastes. This step will ensure that the biological break-down products are removed from

. the wastewater matrix. (It should be noted that spent carbon from the treatment of

these wastewaters becomes a nonwastewatei' form of the waste and thus would be
required to be incinerated to meet the applicable treatment etandard.)‘ .

Y

In cases where the Agency has treatment performance data for both

' wastewater treatment processes and incineration (as measured by total constituent

concentration in scrubber water), the Agency'prefefé to establish treatment staudards
based on the wastewater treatment processes. However, the Agency has determined that

wastewaters are also treated by incineration and does not intend to preclude mdustxy

* from contmming this practice. Therefore, EPA is also 1dent1fymg mcu_leratlon as a‘best -
“demonstrated technology for these wastewater forms of K112, U328; and U353.

. Treatment performance data mcluded in Volume A of the F039

] Background Document (8) mdlcated substantlal treatment of orgamc constituents by
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* PACT®, carbon adsorption, chemical oxidation, and biological treatment.* In addition, . '
these technologies are commercially available. Therefore, these fechnologies are

" considered to be "available" treatment technologies for the purpose of establishing

BDAT. As discussed in Section 3.2.1, incineration is also an "available” treatment

technology for treatment of K112, U328, and U353, |

~ Based on the above dlscussmn, EPA is promulgating the followmg methods -
of treatment as treatment standards for organic constituents that are not quannﬁable in
wastewater forms of K112, U328, and U353: (1) mcmeranon, 2) chemical oxlda’aon
followed by carbon adsorptlon, and (3) blodegradatlon followed by carbon adsorption.
The Agency believes that each standard will ensure effective treatment (removal and
| _ destruction) of the constituents of concern.

35 - Selection of Regulated Constituents in K111

> The Agency has developed a list of hazardous constituents (the BDAT ‘ .
- Constituent List, presented in EPA’s Methodology for Developing BDAT Treatment _

~ Standards (1)) from which constituents are selected for regulatlon EPA may revise this

list as ‘additional data and information become avallable The list is divided into the

following categories: volatile organics, semlvolanle organics, metals, inorganics other

than metals, organochlonne pesticides, phenoxyacetlc acid herbmdes, organophosphorus
msectmdes, polychlonnated biphenyls (PCBs), and dioxins and furans. This section

presents EPA’s methodology and rationale for selection of constituents for regulation in

* nonwastewater and wastewater forms of K111.

'Generally, constituents selected for regulation must satisfy the following
criteria: o

"L The constituent must be on the BDAT List of constituents. -
Presence on the BDAT List means that EPA-approved methods
exist for analysis of the constituent in treated waste matrices. | ‘ .
MLM/27
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. dn‘ficult to treat, based on waste charactenstlcs affectmg treatment performance, (2) are
-representauve of other constituents.in the waste, based on structural srm11ant1es, or (3)

constituents for regulation is done to facrhtate unplementatron of mdustry compliance
- and of EPA’s enforcement program ' "

N Two BDAT List.constituents have been identified in K111,
constituents for regulation in'nonwastewater and wastewater forms of K111,

36 . - Calculation of BD_AT Treatment Standards for_Kl'll

2. - The constituent must be present in, or be suspected of being present
in, the untreated waste. For example, analytical difficulties may
. prevent a constituent from being identified in the untreated waste,
but its identification in a treatment residual may lead the Agency to
conclude that it is present in the untreated waste

From a group of constituents that may be selected for regulation' because
they meet the above cntena, EPA may select a subset of constituents that represents the
broader group For example, from a group of constituents that react srmrlarly to
treatment, the Agency may select for regulatxon those constltuents that (1) are the most

are present in the untreated waste in the hlghest concentrations. Selectmg a subset of

- The Agency initially considered all constituents on the BDAT List for
regulatlon in K111. Table 3-2 summarizes available waste charactenzatlon data for
constltuents in K111 and presents ranges of concentrations for constituents detected in
the waste. Constltuents for which analyses were not perforrned are identified by "NA" ’ .
(not analyzed) L ‘ _ . o o : : E o

2,4-dinitrotoluene and 2,6-dinitrotoluene. The Agency has selected both BDAT List

_ The Agency bases concentratron-based treatment standards on the
performance of well-demgned and well-operated treatment systems These standards

account for analytical limitations in available treatment performance data and for

MLM/027 S
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variabilities related to treatment, sampling, and analytical techin‘ques and procedures B
This section presents the calculation of treatment standards for the constituents selected

for regulation in Section 3.5 usmg the avarlable treatment performance data discussed in .

‘Section 3. 3

3.6.1 Nonw_astewaters

Treatment standards for regulated constltuents in nonwastewater forms of
K111 were calculated based on data comptled from the BDAT mcmeratron database for
incinerator ash. Treatment performance data from eleven (11) .mcmerator tests were.
used to calculate the BDAT treatment standards for 2,4-dinitrotoluene and
2,6-dinitrotoluene in nonwastewater forms of K111. ‘ :

i

The Agency corisid_ered the detection hmlts from each of these tests and

determined which were the most representative for each waste constituent, The Agency

selected the highest detection limit for each regulated constituent from the incineration
tests to account for the anticipated variability in untreated wastes. '

Concentration-based treatment standards for regulated waste constituents
were calculated by muitiplying the constltuent detection limit in ash by an accuracy
 correction factor and a variability factor. The following subsections discuss these three
~ components of the treatment standard calculatlon The calculation of treatment

standards for regulated constituents in nonwastewater forms of K111 are summanzed in
Table 3-7 '

Detection Limits

- The de'tectiorr limits for 2,4-dinitrotohiene ‘and 2,6-dinitrotoluene in ash
were used to, calculate the treatment standards for nonwastewater forms of K111. The

MLMA27 : o ;
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highest detection limit for each of these constituents from the 11 incineration tests was
used. ' '

-Accuracy Correction Factors

The detection limits used to calculate treatment standards were corrected
using matrix splke recovery data from the same test from which the detection hmlts were
taken to account for analytical interferences assocxated with the chemxcal matnces of the

; samples. Detection limits were corrected for accuracy-as follows:

. A matrix spike recovery was determined for each regulated constitu-
" ent. In cases where a matrix spike was not performed for a -
regulated constituent in the treatment test from which the detection
- limit was taken, the matrix spike recovery from a similar constituent
from that treatment test was transferred to the constituent.

® . An accuracy correction factor was determined for each of the above
- constituents by dividing 100 by the matrix spike. recovery (expressed
as a percentage) for that constituent.

. Detectmn limits for each of the regulated constituents were
corrected by multiplying the' detection lLimit for each constituent by
its corresponding accuracy correction factor. - The detection limit
and accuracy correction factor for each constltuent are shown on
Table 3-7.

Matn'k spike recoveries used to adjust’ detection limits for the regulated -
constituents in nonwastewater forms of K111 are included in Appendlx B. Duphcate
matnx splkes were performed for some waste constituents. If a duplicate matrix spike
was performed for a constltuent the matrix spike recovery used for that constituent was -
the lower of the two values between the first matrix spike and the duphcate splke o
Matrix spike recoveries .of less than 20% are not acceptable and were not used to correct
' detection limits. Matrix spike recoveries greater than 100% were considered to be 100%
for the purpose of this calculation so that the .data were not adjusted to concentrations

MLM027 .
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below the detection limits.. In cases where the detection limit came from more than one .
test, the lowest matrix spike recovery among the tests was used.

" Variability Factors

The variability factor accounts for the vanabthty inherent in treatment
system performance, treatment residual colIectlon, and analy51s of the treated waste
samples Variability factors could notbe calculated for regulated constituents that were
not detected in the incinerator ash residuals, Therefore, a variability factor of 2.8 was
" used to account for this inherent variability, as discussed in the Methodology for

Developing BDAT Treatment Standards (1).

. 3,62 - ~Wastewaters ‘

_ Treatment standards for wastewater forms of K111 were calculated based .
on data compiled from EPA’s wastewater treatment performance database. Specxﬁcally,
treatment performance data from PACI‘9 treatment were used.

Concentratmn-based treatment standards for regulated waste constltuents
were calculated by multtplymg the constituent effluent concentratron (as presented in
Section 3.3) by an accuracy correctlon factor and a variability factor. The following’
subsections discuss these three components of the treatment standard calculation. The
" calculation of treatment standards for regulated_ constituents in wastewater forms of K111

are summarized in Table 3-7. _
Constituent Efftuent Concentration -

, ‘The efftuent concentration obtained using the BDAT for each regulated
‘constituent in K111 was determined as discussed in Section 3.3.2. The treatment ‘

R PERS . .
. . . s
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performance data for each regulated cbtrstituent are presented in Tables 3.5 and 3-6 at

the end of this section.”

Accuracy Correction Factors

Accuracy correctlon factors account for analytlcal mterferences assocrated
wrth the chemical matrices of the samples. EAD variability factors were used or
transferred for use in the calculations of treatment standards for regulated consntuents in
wastewater forms of K111. Based on the fact that EAD vanablhty factors were ongmally
calculated to represent performance, analytical, and matrix vanatlons, an additional

accuracy correction factor was not used.

. Variability Factors |

‘ A vanabthty factor (VF) accounts for the variability mherent in the
treatment system performance, treatment resrdual collection, and analysis of the treated

~ waste samples. Variability factors are generally calculated as described i m EPA’s

Mgthodolpgy for Developing BDAT Treatment Standards (1). However, ongmal
_effluent data points were not available for the regulated cunstituents.'in K111 since

WERL effluent data were used to determine treatment standards and those data were
presented as averages in the WERL database. Therefore, it was ‘not possible to calculate
an mdmdual variability factor for these constltuents mstead an average variability

factor was used. The average variability factors were_ generated from the EAD

- variability factors and are specific to the type of constituent under consideration (i..,

- volatile organic, acid extractable semivolatile organic, etc.). The calcu]ation of average

variability factors is discussed in Appendix C.

\
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~ Table3a - .
Facilities that May Generate K111 and K112
by State and EPA Region

Air Products and Chemicals | Pasadena, TX
BASF Corporation | Geismar, LA
I Mobay Corporatlon - Baytown, TX
- Mobay Corporanon New Mamnsvﬂle wvV
Olin Chemicals - Lake Charles, LA
. @bic(m ‘ _ ' '(_._}fismar, LA ~
Facilities that May Generate U328 and U353, S .

. by State and EPA Region

Houston, TX
DuPont o .| Deepwater, NJ

| Archem Compafly

F1rst Chemical Company Pascagoula, MS .
Olin Chemicals .. { Lake Charles, LA

G. Fredenck Smith ~ | Columbus, OH
Chemlcals Company o




" Table 3-2

Summary of Available Char_acterizationlDatav- |
for K111, K112, U328, and U353

. NA - Not analyzed.

" . *Total combined concentration.
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_ BDATListConstiwents | ki | kiz | wvas | ves
Ji 2,4-Dinitrotoluene
' 2,6-Dinitrotoiuene
Sulfuric Acid |
Nitric acid .
2,6-Dinitro-p-cresol 10.06 NA NA NA
Mononitrotoluenes 0.005 | NA .~ NA NA u
Mononitrophenols 0.007* NA | Na NA
Dinitrophenols’ . 0.007* NA - - NA NA
Nitrobenzoic acids 0.007* NA NA |° NA
“Mononitrocresols - 0.007* _NA | NA ‘NA
2,4-Toluenediamine - NA 00503 | NA _NA -
il 2,6-Toluenediamine NA 00503: | NA | NA
1 34-Toluenediamine NA - 0.05-03 NA NA
o-Toluidine 'NA - 10-0.06 NA NA
p-Toluidine NA 0-0.04 NA NA -
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Table 3-4

-1

‘Wastes Tested by Incineration

K00 i-Péntachlorbpheriol ,

U1274, U192*

1 Rotary Kiln
2 K001-Creosote " Rotary Kiln 18 29
3 K011, K013, K014 ‘RotaryKiln | = 17 30
4 | K019 . Rotary Kiln 19 31 .
5 |xozs " Rotary Kiln 20 32
6 | K037. | RotaryKiln |~ 21 33
7 | K048, K051 Fluidized Bed
8 | K087 RotaryKiln | . 23
9 |K101 RotaryKiln | . 24

K102 Rotary Kiln' 25 .

Fo24 Rotary Kiln .26

K015 - Liquid 27

: : Injection

D014, D016, P0S9", Rotary Kiln NA -

U161, U188*

NA Not appllcable

U141%, U028*, P020",
U122, U226*, U239,
U080*, U220%, U166, -

Rotary K11n

NA

*Commercial chemical products were used in these mcmeratlon tests as surrogates for

these wastes.
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- Table37 o .
Calculation of Nonwaéfeﬁater énd Wasiewater : K
Treatment Standards for K111 '

K111 Nonwastewaters

2,4-Dinitrotoluene 50 mg/kg . 10
2,6-Dinitrotoluene . 10 mg/kg . 10

K111 Wastewaters

2,4-Dinitrotoluene ... 0058 mg/L

*»
2,6-Dinitrotoluene 010mg/L |0 ¢ .

*An accuracy correction factor was not-used since an EAD variability factor was used. -
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40 . EDB PRODUCTION WASTES (Kli_v, K118, K136) -

Tlus section describes the Agency’s approach in estabhshmg BDAT
treatment standa.rds for Ki17, K118, and K136. "This mcludes a descnptton of the
mdustry that would be affected by the land disposal restncttons for ethylene dibromide
(EDB) production wastes, a presentation of available waste charactenzatlon data, and a
discussion of the Agency’s rationale in detenmmng BDAT treatment standards for these

“wastes.

Under 40 CFR 261.32 (hazardous wastes from spemﬁc sources), waste

identxfied as K117 is listed as wastewater from the reactor vent gas scrubber in the -
. productton of EDB via bt'onnnatton of ethene, K118 is listed as spent adsorbent solids

from puriﬁcation of EDB via hromination of ethene, and K136 is listed as still bottoms

' from the purification of EDB in the oroduction of EDB via bromination of ethene.

4.1 E . Industry Aﬁ'eeted and Waste Characterization
411 - Industry Affeeted and Process Description

To the Agency’s knowledge, two domesttc fac111t1es produce EDB from the

-brommatmn of ethene and may potentially. generate K117, K118, and K136. The

~ facilities are Ethyl Corporation located in Magnoha, AR, and Great Lakes Chemical -
located in El Dorado, AR. Both facilities are: located in EPA Region VL. These -
'faeﬂities were identified using the 1990 SRI Directory of Chemical Producers (3) and"

data collected dun'ng EPA’s listing efforts for K117, K118, and K136 (11).

Ethylene dlbromlde is used as a component of tetra-a]kyl lead antt—knock :

. gasoline additives. It ls also used as an intermediate in chenucal synthesis (e X vmyl

bromide). and as a nonflammable solvent for resms, gums,__aud waxes. EDB has also

" been used as a soil fumigant for the hgricultural industry, but was batmed by EPA for

© MLM/027 : : :
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thxs use. A s1mp11ﬁed ﬂow diagram 111ustratmg the manufactunng process generatmg | .
ethylene dxbromrde is presented in Figure 4-1. |

Ethylene dibromide is produced by _the following reaction sequence:
'GH, + Br, -————>  BrCH,CH,Br

' The reaction of bromine with ethylene is highly exothermic; thus, various

p methods are used to bring these two feedstocks together so as to d1551pate the heat of
reaction and minimize the formatlon of by-products (12). These various methods are not
expected to affect the generatxon and composition of the waste streams

A gaseous vent stream leaves the reactor and is passed through a
condenser to condense unreacted ethene, bromine, and EDB whrch are recycled to the
reactor. The noncondensable gases, which consist of low boﬂmg parafﬁmc hydrocarbons .
and um'eacted ethene and bromine, are then scrubbed wrth water to remove traces of '
EDB and orgamcs prior to being vented to the atmosphere The scrubber produces an
aqueous efﬂuent (Kl 17, as shown in Frgure 4-1)

Purification of crude liquid can involve erther filtration or drying over an
activated adsorbent packing or similar sohd to remove inorganic solids or reduce color.
This purification process produces spent adsorbent solids. (K118, as shown in Frgure 4—1)
The wastes are solids contammg adsorbed EDB The purified product meets the
commercla.l specification of 99. 5% minimum EDB.

The product can also be punﬁed by distillation. Distillation produces an

: orgamc still bottom that eombmes EDB and any hlgh-boﬂmg materials produced by s1de
reactions (K136, as shown in Figure 4-1)
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. 4.1.2 : Waste Chargcterization.

?

Table 4-1 presents a summary of the available characterization data for
K117, K118, and K136. Data are presented for BDAT List constituents and other
compounds that. are believed to be present in or were quémtiﬁed in K117, K118, and
K136. |

42 - .Apglicable and Demonstre‘ted Treatment Technologies

Tms section identifies the technologles that are apphcable for the
treatment of nonwastewater and wastewater forms of K117, K118, and K136 and
 discusses - which of the apphcable technologles can be considered demonstrated for the

“purpose of estabhshmg BDAT.

' B ‘ To be apphcable, a technology must theoretlcally be usable to treat the

waste in question or to treat a waste that is similar in terms of parameters that affect

¥

treatment se]ectlon (Detalled descnptlons of technologles that are apphcable to hsted |
" hazardous wastes are prov1ded in EPA’s Treatment Technologx Backg;ound Doggmen

(5)) To be demonstrated, a tec]:mology must be employed in full-scale operation for

treatment of the waste in question or of a similar waste Technolog1es avallable only at |

pilot-scale or bench-scale operations are not con51dered in 1dent1fymg demonstrated

technologies.

42,1 © Applicable Treatment Teeﬁnologies

1

Nonwastewaters

Since nonwastewater forms of K1 17, K118, and K136 generally contain
hazardous organic constituents at treatable concentrations, applicable treatment

. - technologies include those that destroy or redut_:e the total amount of various orgahic .

MLM/027 _
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compounds in the waste. The Agency has 1dent1ﬁed the followmg treatment technologtes .
a8 applicable for these wastes: . S

e Incineration (fluidized-bed, rotary kiln, and liquid injection);

e ' Solvent extraction followed by mcmeratton or recycle of the extract;
and ;
. B .  Critical fluid extraction followed by 1ncmeratlon of the contaminated

solvents

+

These treatmeént tec_:hnologies were identified based on current waste treatment practices .
and engineering judgment and are described in more detail in Appendix A.

Wastewaters

Since wastewater forms of K117, K118, and K136 may contarn hazardous .
orgamc constituents at treatable concentrations, applicable technologies include those
that destroy or reduce the total amount of various organic compounds in the waste.
Therefore, the Agency has identified the following trcatment technologtes as potennally

applicable for treatment of these wastes:

. Biological treatment;
.. Carbon adsorption;
. Chemical oxidation;

o Chemically‘assisted' clarification;

, BT . PACT® treatment (including powdered activated carbon addition to N
~ . activated sludge and btologlcal granular acttvated carbon .
technologies); _
. Reverse osmosrs;

MLMO27 . .
1031-01.mim S 44

. Solvent extraction; . o I - ' .




4

e Stnppmg treatment (mcludmg steam stnppmg and air stnppmg
technologles), and

o We.t air oxidation.

These treatment technologies were identified based on current waste treatment practices
and engineering judgment and are described in more detail in Appendix A.
7 T . _ .

The concentrati'ons' and type(s) of constituents present in the waste
generally determine which technology is most apphcable Carbon adsorptlon, for
‘exampie, is often used as a polishing step following primary treatment by bxologlcal
treatment solvent extraction, or oxidation. Typically, carbon adsorptlon is apphcable for
treatment of wastewaters contalmng total organic constltuent concentranons less than .
.0.1%. Wet air oxidation, PACT® tre_atment,- biological treatment, ‘and solvent extraction .
are appﬁéable for ‘treatme,nt of wastewaters containing organic .constituent's’ at

concentrations of up to 1%.
422 ‘Démonstrated Treatment.'l‘echnolbgies Q . Y
This sectlon identifies those apphcable treatment technologles that EPA

'~con51ders to be demonstrated for the purpose of estabhshmg BDAT for K111, K112,
" U328, and U353

MLMA27 . . . :
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Nonwastewaters . B o ‘ ) .
'I'he.' Agency believes that tncineration is a demonstrated technology for the - |
treatoaent of nonwastewater forms of K117, K118, and K136. For the land disposal
'restrictions program, the Agency conducted an ethylene dibroo_ﬁde incineration test on a
full-scale operational basis. ‘The Agency believes that since incineration is demonstrated
- for treatment of EDB, treatment is therefore demonstrated for similar brominated
. organic waste constituents. Analytical data and complete discussions of the test metbods /

used are avaﬂable in the correspondmg on-site engineering report (OER) for the EDB
incineration test (13) :

. " The Ageﬁéy is not aware of an)t facilities that treat the nonwastewat’erA

B forms of brominated orgaxltc wastes; or wastes judged to be similar, by fuel_substitution Sy

and the Agency.believes that fuel substitution is inappropriate for wastes such as K117, . -

K118, and K136 that contain many constituents with molecular components other than .
" carbon, hydrogen, and oxygen. Therefore, the Agency believes that fuel substitution is .

" not currently demonstrated for these wostes. In addition, the Agency is oot‘aware of any -

| facilities that treat nonwastewater forms of the brominated organic wastes, or wastes

. judged to be similar, using solvenit extraction or critical fluid extraction on a full-scale

operanonal ba51s, therefore, EPA believes that these technologles are not currently

. demonstrated for these wastes.
Wastewaters

. The Agency\-has.identiﬁed- biological treatment, air/Steam‘stripping, reverse -
osmosis, chemically assisted clarification, and carbon adsorption as demonstrated
technologies for the treatment of orgonic constituents in wastewater forms of K117,
K118, and K136. These technologies have been identiﬁed as providing treatmentona
 full-scale operational basis for the BDAT List constituents in K117, K118, and K136, .
| .ineluding ethylene dibromide,‘bromomethane, and chléroform. . : | .
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. I ' Analytical data a.nd addmonal dlscussmns of the constltuents expected to
be found in K117 K1 18 and K136 are presented in Section 4.3.

The Agency is not aware of any facilities that treat wastewater forms of
brommated organic wastes by PACT®, solvent extractton, chemlcal oxidation, or wet air
oxldatlon therefore, the Agency beheves that these technologles are not currently
demonstrated for these wastes. '

43 Treatment Performance Data A,

‘The Agency\ does not have treatment nerforrnance data for treatment of
.nonwastewater and wastewater forms of K117, K118, and K136. Therefore treatment
, performance data were transfened from other previously tested wastes to develop
. concentratlon-based treatment standards for these wastes '

-~ s

" EPA’s methodology for transfer of treatment performance data is promded ‘
in EPA’s Methodology for Developing BDAT Treatment Standards (1). Transfer of |
treatment performance data is techmcally valid in cases where the untested waste is
. generated from a similar industry or similar processmg step, or has similar waste
" characteristics affectmg treatment performance and treatment selection as. the tested

© wastes. Sources of treatment performance data for potentlal transfer to nonwastewater
forms of K117, K118, and K136 include wastes prevmusly tested by rotary ]uln, fluidized-
bed, or liquid injection incineration and identified in EPA’s Volume C of the F039 a
Background Document (10). Sources of treatment performance data for potential
transfer to wastewater forms of K117, K118, and K136 include those wastes and
technologtes identified m EPA’s Volume A of the F039 Background Document (8).

4
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431 Treatment of Organic Constituents in Nonwastewaters - : .

Wastes prevxously tested by the Agency by rotary kiln, ﬂmdlzed-bed or
: 'hqmd injection incineration include: D014, D016, F024, K001, K011, K013, K014, K015,
'.K019, K024, K037, K048, K051, K087, K101, K102, P020, P059, U028, U080, U122,
U127, U141, U161, U166, U188, U192, U220, U226, and U239.

_ In addition, the Agency is aware of seceral facilities that currently

incinerate. bromine-containing wastes. At Rollins Environmental Services, Deer Park,
_Texas, the Agency has previously incinerated ethylene dibromide wastes that were

cancelled pesticides under FIFRA provisions. Excess oxygen conditiozis were’carefully'
- controlled to reduce the amount of bromine gas and to increase the amount of hydrogen
bromine gas generated by incineration. Hydrogen bromide is readlly absorbed by the air
‘ ~ pollution control devices (APCDs), while bromide is difficult to remove by APCDs. The -

" Agency believes that control of the undesirable conversion of the bromine-containing ' . ,
waste to bromine gas significantly affects the design and operation of the incineration.

systems. For these reasons, the Agency does not believe that transfer of treatment

.- performance data from incineration of the non-brominated wastes listed i in prevmus '

secnons of this document is techmcally valid for the purpose of developing
‘concentrauon-based treatment standards for brominated constituents in organic wastes

Theréfore, treatment performance data from the EDB incineration test

. were used to develop treatment standards for EDB and bromomethane in K117, K118,

“and K136. EDB treatment performance data from the EDB incineration test for the
untreated waste feed and the incfnerator ash treatment residual are included in 1

Table 4-2. Design data for the treatment systems used for the EDB mcmeratxon test are
mcluded in Table 4-3.

Since the waste charactenzatlon data presented in Sectlon 412 also
1dennfy chloroform as a constituent in K117, incineration treatment performance data on .

v
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chloroform were transferred to K117, K118, and K136. 'Speciﬁcally, the Agency -
considered treatment performance data from the 14 EPA-conducted incineration tests

" listed in Table 4-4. Chloroform was detected in the unt_reat_ed or treated wastes from

treatment tests 3 and 4; accordingly, data from these two tests were used in the =
development of treatment standards for chloroform. Table 4-5 presents the highest
detection limits available for chloroform in the incinerator ash in all 14 incineration
tests. - | | |

432 Treatment of Orgadic-Constitnents in Wastewaters

Treatinem standards for organic BDAT List Constituents in these

wastewaters were developed from treatment performance data transferred from EPA’s

Volume A of the F039 Background Document (8). These data were used for transfer to
wastewater forms of K1 17, K118, and K136 because the Agency prefers, whenever

L "posmble to use appropnate treatment performance data from well-de51gned and well-

operated wastewater treatment units, rather than scrubber water concentration data, in

- setting BDAT treatment standards. These data represent treatment using a speclﬁc

" wastewater treatment technology as opposed to scrubber water.

- Tables 4-6, 4-7, and 4-8 at the end of thls section present the available
treatment performance data for ethylene dibromide, bromomethane, and chloroform.
The data used to determine the BDAT treatment standards are shown with an asterisk.

Presented below are short deseriptions of the data sources for wastewater

treatment performance data on ethylene dibromide,‘ bromomethane and chloroform and

- the Agency’s rationale for detenmmng which data sets were used in the development of
'each treatment standard. ' ;

MLM027.
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Sources of Treatment‘Per‘formance Data | , .

This section describes each of the sources of wastewater treatment
performance data sources to compile data for determmatlon of treatment standards.

WAO/PACT® Data. For specific Third Thlrd U and P waste codes, a -
wastewater treatment performance test was conducted using Wet Air Oxidation (WAO)
and PACT® treatment technologies. The treatment performance data from this test
were mcorporated into the tables of this section.

_ I’l‘D Database--Effluent Guidelines. In responsé to the Federal Water
Polhmon Control Act (FWPCA) of 1972 and the Clean Water Act (CWA) of 1977, EPA
promulgated regulations to reduce the level of pollutants in wastewater dlscharged from .
industrial point sources using the "Best Available Technology Economically Achievable."
The program of developing and promulgating effluent guidelineé was assigned to the ‘ .
Industrial Technology Division (ITD) (now titled Engineering and Analysis Division ‘ |
(EAD)) w1thm EPA’s Office of Water Regulations ano' Standards. To date, EAD has
~ promulgated effluent guidelines for 27 industrial categories.

The treatment performance data used for EAD’s promulgation efforts have |
been summarized by category in specific effluent limitations guidelines and staridards
development documents. The treatment performance data from the Development
. Document for Effluent Limitations Guidelinos New Source Perfor_rnénce Standards, and

Pretreatment Standards »for the Organic Chemicals and the Plastics and Synthetic Fibers
Point Source Category (14) for BDAT List organic constituents for which EAD effluent

limitations exist were incorporated into the tables of this section.

NPDES Database. Under the Clean Water Act, the discharge of pollutants
into the waters of the Umted States is prohibited unless a permlt is issued by EPA or a
state under the National Pollutant Discharge _Ehmmauon Systqm (NPDES). An NPDES | . .

\ .
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permit prowdes effluent lnmtattons for spec1fic polluta.nts that a fac1hty can dlscharge

" The permit also provrdes for momtormg and reporting reqmrements by a facility to
check whether the efﬂuent limitations are being met. The momtonng data subrmtted by
facxlmes to EPA or the state as part of the NPDES permit program 1s summartzed ina
database N . '

The NPDES database was searched for 90 BDAT List constituents to
identify facilities that have monitoring data for any of those constituents. Constituent .
data from thls search representmg concentrations of constituents m wastewater efﬂuents
have been mcorporated into the-tables of this section. EPA was unable to evaluate
whether substantral treatment occurred since correspondtng influent concentrattons of
the constituents were unavatlable “The treatment technologies or treatment trains
‘ represented by the NPDES data were identified in some, but not all cases. -Where
‘ avai}able,' the treatment technology has been speciﬁed in the tables of this 'section.

© . WERL Database. US. EPA’s Risk Reduction Engineering Laboratory,
whlch now mcludes the former Water Engineering Research Laboratory (WERL), has
' developed and is continuing to expand a database on the treatability of chemicals in
~ various types of waters and wastewaters. This WERL database has been complled from |

wastewater treatment performance: -data avallable in literature. The treatment

. performance data for BDAT List constltuents in this database have been included in the o

tables of this section.
Treatment Performance Data

Ethxlene Dibromide (1,2-d1bromoethane) 'l'he data avallable for ethylene
dlbromlde were comprled from the WERL database and are: presented in Table 4-6
Technolog1es for which data. are avallable include AirS and RO. The treatment
| . performance data represent prlot-scale studies only. The resultmg efﬂuent '

MLM/027 4 R
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concentrations ranged from 0.06 ppb to 7.0 ppb with a detection limit for ethylene .
dxbrormde established at 4.8 ppb. '

. The Agency is estabhshmg air stripping (AII‘S) as BDAT for EDB. Air
stnppmg was selected as BDAT because of its high remova] efficiency and abxhty to treat
wastewater to, a level below the detection limit. The BDAT treatment standard for EDB

* was calculated using a detection limit of 4.8 ppb and the apﬁropriate variability factor.
The calculation of the resulting BDAT treatment standard for EDB (0 028 ppm) is
described in Sectlon 4.6 and is shown in Table 4-10.

_ ) Bromomethane The data for bromomethane were compiled from the L
WERL and NPDES databases and are presented in Table 4-7. Technologles for which -
data are available include AS and BT. The treatment performance data represent full- |
scale rechnologies and show an effluent concentration range of-1 ppb to 20 ppb.

The Agency is establishing activated sludge biological treatment as BDAT
for bromomethane. Activated sludge was selected as BDAT because the available data .
-show high influent concentrations and a high removal efficiency. The BDAT treatment
standard for bromomethane was calculated rrsing the effluent concentration of 20 ppb
- and the appropriate van';bility factor. The calculation of the resulting BDAT treatment
standard for bromomethane (0.11 ppm) is described in Section 4.6 and is shown in Tabie
4-10.

* Chioroform. Several sources of wastewater treatment performance data
_ were avaﬂable for chloroform including data from the EAD, WERL, and WAO -
‘databases. These data are presented in Table 4-8. Technologies for whrch data are ’-
available include AL, AS, AS+Fil, AirS, CAC, CAC+AirS, chemlcal oxidation (ChOx),
GAC, PACT®, RO SCOx, SS, TF and WOX. The treatment performance data
‘ represent bench-scale, pilot- scale, and full-scale data. The resultmg effluent -
concentrations ranged from 0.13 ppb to 16,000 ppb. ~ - . - : . .

MLM/27 , . .
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K117, K118, and K136.

The treatment performance data available from the EAD database were.
used in detenmmng the' BDAT treatment standard for this consutuent for the followmg

reasons:

~(1) The EAD data represent treatment performance data from’the
. OCPSF sampling episodes. The data collected by EAD include -
" long-term sampling of several industries. These data are therefore a
good reflection of the total organic chemical industry and
adequately represent a wastewater containing chloroform. * .

(2) - The EAD data were carefully screened prior to inclusion in the
~ OCPSF database. These data were used in determtmng a '
promulgated EAD effluent limitation.
(3) - A promulgated EAD lumtatlon represents data that have undergone
- : both EPA and mdustry review and acceptance.

“"The Agency is establishing steam‘stripping (SS) as BDAT for chloroform.

_ The BDAT treatment standard was calculated using the EAD median long-term average
-~ of 12.2 ppb-and the EAD Option 1 variability factor. The calculation.of the resulting
BDAT treatment standard for chloroform (0.046 ppm) is descnbed in Section 4.6 and is

shown in Table 4-10

44 _Identiﬁeatioo of Best Demonstrated Available Tecltnolo (BDA'

' This section presents the Agency’s rationale for determmmg the best

demonstrated available technology (BDAT) for nonwastewater ‘and wastewater forms of

EPA determmes the best demonstrated available technology based on a

'thorough review of all of the treatment performance data available for the waste of
. concern or wastes judged to be similar. »Follomng the 1dent1ﬁcat10n of "best,” the Agency
. determines whether the technology is "available.” An available treatment techoology is

one that (1) is not.a proprietary or patented proeess that cannot be purchased or

CwmLm27 - o ] : . v
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licensed from the proprietor (i.e., it must be commercially available), and (2)

. substantially diminishes the toxicity- of the waste or substantially reduces the likelihood of

migration of hazardous constituents from the waste.

441 Nonwastewaters

The treatment performa.nce data that were evaluated to determme BDAT

treatment standards for the nonwastewater forms of K117, K118, and K136 are presented

in Section 4.3 The treatment performance data were screened to determme
e Whether the data represent operatxon of a well-de51gned and well~
operated treatment system;

t

. - Whether sufficient analytical quality assurance/éuality control mea-

sures.were employed to ensure the accuracy of the data; and

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

EPA has 1dentxﬁed mcmeratlon as demonstrated for the treatment of
orgamc constituents in nonwastewater forms of K1 17, K118 and K136. EPA has
treatment performance data from the incineration of constltuents included in each of

- these wastes.

All of the mcmeratlon data included in Sectlon 4.3 represent BDAT for
wastes included in previous rulemakmgs and therefore have already met the above

conditions. Thus, incineration is the "best" technology for treating orgamc nonwastewater'

 forms of these wastes in each group of wastes.

Incmeratlon, 1dentxﬂed as the "best" technology for these orgamc wastes,
commercially available. "Treatment performance data included in Section 4.3 show

substantial treatment by _mctneratxon for waste constituents of concern and other similar

- MLM/027 ) i
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442 Wastewaters_ ‘

7

) constituents. Because incineration is apphcable, demonstrated, and "avaﬂable 1t is -

therefore being established as BDAT for treatment of the orgamc constituents in °

" _nonwastewater forms of K117, K118, and K136. -

The treatment performance data that were evaluated to determme BDAT | ‘
treatment standards for. wastewater forms of K117, K118, and K136 are presented in .'
Section 4.3. The Agency beheves that data from the EAD and BDAT programs should |
be used preferentially over data from other sources whenever posmble The EAD
database represents a comprehensrve source of wastewater treatment performance data
and usually represents longer term sampling with a greater number of sample sets than
data in other wastewater treatment performance d_atabases. Data generated as-part of -

'the BDAT program represent controlled‘ tests and follow EPA protocols for sampling

and analysis procedures. ;-

The following is an outlme of the hierarchy used to determme the best

'demonstrated technology for wastewater constituents included in this document All data’

used in determining BDAT for a constituent came from the highest level in the hierarchy
in which they were available for a particular constituent. o

(1) EAD treatment performance data that were used to promulgate an
EAD effluent limitation standard.- The data representmg EAD
Option I were used in all ‘cases (43).

2) '"Agency-sponsored BDAT wastewater treatment test data.

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

MLM/027 1 , :
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(4) ~ Other available treatment performance data. Evaluation of these
'~ data was based on:

(a) The treatment technology for which data were avaﬂable,
(b)  Whether the data represented full-, pilot-, or bench-scale
- treatment;
(c)  The concentration of the constituent of interest in the .
influent to treatment;
-(d)  The average concentration of the constituent of interest in
.. the effluent from treatment; and | o
(¢) The removal eﬁ'ictency of the treatment technology. :

Full-scale treatment performance data with an mﬂuent
concentration range greater than 100 ppb were preferred over pilot-,
bench-scale, or data with a low (i.e., 0-100 ppb) 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) with the lowest
) o efﬂuent values and the technology with the highest percent removal

The demonstrated technologies identified in Section 4.2.2 and determined

to be best for each constituent as identified in Section 4.3 are all commercially available.

In addition, treatment performance data included in Section 4.3 show substantial.

" treatment of the constituent for which the technology was selected as BDAT. Therefore .

- the technologies selected as ‘best and demonstrated’ for each constltuent are also
-considered to be available and are being promulgated as BDAT.

4.5 - Selection of Regulated Constituents =

- The Agency has-developed a list of hazardous constltuents (the BDAT
Consntuent List, presented in EPA’s Methodology for Developing BDAT Treatmen

Standards (1)) from which constituents are selected for regulatxon. EPA may revise this -

list as additional data and information oecome available. The list is divided into the
following categories: volatile organics, semivolatile organics, metals, inorganics other
~ than metals, organochlorine pesticides, phenoxyacetic acid herbicides, organophosphorus

MLM/02? :
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. Criteria:

insecticides, polychlorinated biphenyls (PCBs), and dioxins and furans. This section
presents EPA’s methodology and rationale for selectlon of constituents for regulatlon in
nonwastewater and wastewater forms of K117, K118, and K136.

Generally, constituents selected for regulation must satisfy the following

1 The constituent tnust be on the BDAT List of constituents.
Presence on the BDAT List means that EPA-approved methods
- exist for ana1y51s of the constituent in treated waste matnces

ol

i. The constltuent must be present in, or be suspected of bemg presen '
" jn, the untreated waste. For example, analytlcal difficulties may

' prevent a constituent from being identified in the untreated waste,
~ but its identification in a treatment residual may lead the Agency to
_ conclude that it is present in the untreated waste.

~ From a group of constituents that may be selected for regulation because
they meet the above criteria, EPA may select a subset of constltuents that represents the
broader group. For example, from a group of constituents that react similarly to -

‘treatvment, the Agency may select for regulation those constituents that (1) are the most -

difficult to treat, based on waste characteristics affecting treatment performance; (2) are
representatxve of other constituents in the waste, based on structural similarities; or (3) |
are present in the untreated waste in the highest concentratnons Selectmg a subset of -
constituents for regulation facilitates implementation of industry compliance and of
EPA’s enforcement program. ' o

The Agency initially considered all constituents on the BDAT List for
regulation in K117, K118, and K136. Table 4-1 summarizes available waste

 characterization data for constituents in K117, K118, and K136 and presents ranges of

concentrattons for constituents detected in the waste. Constltuents for whlch analyses
were not performed are identified by "NA" (not analyzed)

MLMO27 o :
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“Three BDAT List constituents have been identified in K117, K118, and .
K136; namely, ethylene dibromide, bromomethane, and chloroform. The Agency has
selected these three BDAT List constitiuents for regulation in nonwastewater and -
wastewater forms of K117, K118; and K136

~

4.6 Calculation of BDAT Treatment Standards

The Agency'bases concentration-based treatment standards on the
' >performance of well-designed and well-operated treatment systems These standards
- account for analytical limitations in- available treatment performance data and for. -,
variabilities related to treatm_ent, sampling, and analytical techniques and procedures.
This section presents the treatment standards' calculated for the constituen;é selected for
regulation in Section 4.5 using the available treatrﬁcnt performance data discussed in, o
" Section 43. - : | S .

- 4,6.1 Nonwastewaters

Treatment standards for regulated constituents iﬁﬁnonwastewater forms of
K117, K118, and K136 were calculated based on data compiled from the BDAT
incineration database for incinerator ash. Spec,ifiéa]ly, treatment performance data from
the Agencj’s ethylene dibromide incineration test were used to calculate BDAT
treatment standards for ethylene dibromide and bromomethane in nonwastewater forms
of K117 K118, and K136. The treatment standard for bromomethane was based ona

. transfer of treatment performanc_e d_atat from ethylene dibromide. Treatment

performance data from two incinerator tests were used to calculate the BDAT ireatment
standard for cﬁlorofbrm in nonwastewater forms of K117, K118, a_nd K136.

The Agency considered the detection limits from each of these tests and
determined which were the most representative for each waste constituent. The Agency -




!

_selected the hlghest detecnon" limit for each regulated constituent from the mcmeratlon

tests to account for the anticipated vanablhty in untreated wastes.

Concentration-based treatment standards for regulated waste constituents
were calculated by multiplying the constituent detection limit in ash by an accuracy

~ correction factor and a variability factor. The following subsections discuss these three

ccmponents of the treatment standard calculation. The calculations of treatment :
standards for regulated constituents in nonwastewater forms of K117, K118, and K136
are summanzed in Table 4-9.

_ Detection Limits

The detectlon limits for ethylehe dil)romide, bromomethane, and

chloroform in ash were used to calculate the treatment standards for nonwastewater

forms of K117, K1 18 and K136. The h1ghest detection limit for each of these o

_constxtuents from the 11 incineration tests was used.

Accuracy Correction Factors
. ' ).,- . n .
" The detection limits used to calculate treatment standards were corrected
using matrix spike recovery data from the same test from which the detection limits were

taken to account for analytical interferences assoc1ated with the chemmal matnces of the

- samples Detectlon limits were: corrected for accuracy as follows

) A zhatrix'spike recovery was determined for each regulated constitu-
~ ent. In cases where a matrix spike was not performed for a
regulated constituent in the treatment test from which the detection .
limit was taken, the matrix spike recovery from a similar constituent .
from that treatment test was transferred to the constituent. ‘

. An accuracy correction factor was determined fcr each of the above
. constituents by dividing 100 by the matrix splke recovery (expressed
~asa percentage) for that constttuent
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° Detection limits for each of the regulated constituents were \ - .
corrected by multiplying the detection limit for each constituent by
~ its corresponding accuracy correction factor. The accuracy corrected
- detection limit for each regulated constituent is shown on Table 4-9.

: Matrik spike recoveries used to adjusf detection limits for the regulated
constituents in nonwastewater forms of K117, K118, and K136 are included in’ Appendix
B. Duplicate matrix spikes were performed for some waste constituents. If a duplicate
matrix spike was performed for a constituent, the matrix spike recovery used for that

' constituent was'the lower of the two values between the first matrix spike and the ;
-duplicate spike. Matrix spike recoveries of less than 20% are not acceptable and were
" not used to correct detection hm:ts Matrix spike recoveries greater than 100% were ‘
considered to be 100% for the purpose of this calculation so that the data were not
" adjusted to concentrations below the, detection limits. In cases where the detection limit -
. came from more than one. test, the lowest matrix spike,fecovery améng the tests was _

used. S | E I S - .
Variability Factors

The variability factor accounts for the variaBility inherent in treatment .
system performance, treatment residual collection, and ahalysis of the treated waste
s_amj:les. | Variability factors could not be calculated for regulated constituents that were
not detected in the incinerator ash residuals. Therefore, a variabih'ty factor of 2.8 was
used to account for this inherent vanablhty, as discussed in. the Methodologx for

Develogmg BDAT Treatment Standard (1)
462 Westewaters |

Treatment standards for wastewater forms of K117 K1 18 a.nd K136 were

 calculated based on data compiled from EPA’s wastewater treatment performance _'

M
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database. Speclﬁcally, treatment performance data from air and steam stnppmg and
biological treatment were used. |

Concentratlon-based treatment standards regulated for waste constituents
were calculated by multlplylng the constituent effluent concentration (as presented in- "~
Section 4.3) by an accuracy correction: factor a;nd a vanablhty factor. The following

* subsections discuss these three components of the treatment standard calculanon. The

calculation of treatment standards for regulated constituents in wastewater forms of
K117, K118, and K136 are summarized in Table 4-10. '

Constituent Effluent Concentration
The efﬂuent concentration obtained using the BDAT for each regulated
consntuent was determined as discussed in Sectton 4.3.2. The treatment performance ‘

data for each regulated constttuent are presented in Tables 4-6, 4-7, and 4-8 at the end -
_ of this section. ' o

~ Accuracy Correction Factors

Accuracy correction factors account for analytical mterferences associated

" w1th the chemical matrices of the samples. EAD variability factors were used (or

transferred for use) in the calculations of treatment standards for regulated constituents
in wastewater forms of K117, K118, and K136. Based on the fact that EAD variability
factors were originally calculated to represent performance, analytical, and matrix ‘

variations, accuracy correction factors were not used.
* Variability Factors _ L \

A vanablhty factor (VF) accounts for the variability inherent in the
treatment system performance, treatment residual collection, and analyms of the treated.

MLMA2T o
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 waste samples Vanabﬂxty factors are calculated as described in EPA’s Methodglogy for .
Developing BDAT Treatment Standards (1). However, orrgmal effluent data pomts
were not available for ethylene dlbromrde and bromomethane in K117, K118, and K136
since WERL effluent data were used to determme treatment standards and these data

~ were used to determine treatment standards and these data were presented as averages

"in the WERL database. Therefore, it was not possible to calculate an individual
'vanabxhty factor for these constituents: ‘instead, an average vanablhty factor was used.
The average vanablhty factors were generated from the EAD vanablhty factors and are

- specific to the type of consntuent under consrderanon (i.e., volatile organic, acid
extractable semivolatile orgamc etc) The calculatlon of average variability factors is

. discussed in Appendxx C.
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. | - " Tabled-1
| o Summary of Avallable Charactenzatlon Data
: ~ for K117, I(118 K136

Ethylene dibromide | 001022 1 N o
Chloroform - . - - . | _0-0.0001 | C

‘I Bromomethane

1,1,2-Tribrom6methéne - ~ NA

Bromoethane o L 0-0.007

Bromochloroethane » \, 0.002-0.0002
. .Bls(z-bromo)ethyl ether . = .| NA

B CBI = Confidentlal Business Informatlon

NA "Not' analyzed

.. 3
B .
P
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Table 4-2 . o .
Treatment Performance Data Collected by EPA° '

from Incineration of Ethylene Dibromide (EDB) -
at Rollins Env_ironmental Services, Inc. ('I’exas) - Incineration

i,.2'-Dibromoethane‘ 1 | 25000 . 119,000 5. <5

(Ethylene dibromide) _ _
o _ 2 | 25000 - 92,000 .5 <5
3 | 25000 - 102,000 5 <5
e

Source: EDB Test Burn Progress Emissions Test Results (lj)_.
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Table 4-3

Design Parameters for the Incineration System at Rollins

.'Physiml Des:gn Parameter

-Envifonmental Services, Inc. (Texas)

ROTARY KILN

Manufacturer | h

Height NR

Inside diameter 9.5 feet .
Length 32.8 feet

Volume -}12,324 cubic feet

Width o

Materials of construction;

NR

- [1.18-inch steel plate with 9-inch refractory lining

g Outer shell
| Front wall . . 0.59-inch steel plate with castable refractory and refracto:y'
j brick hm.ng. :
o ‘ ,LODDBY FURNACE:
. Manufacturer o A
- WHeight b NR'
Inside diameter 6.25 feet
. fLength - 14 feet _
. fVolume -. 429 cubic feet
Width NR '
AFTERBURNER: .
Manu_fécturer . . .
Height 13.5 feet
. nside diameter NR . .
Length 49 feet
|| Volume 8,300 cubic feet
Width

Materials of construction:

Outer sliell

Ceiling

NR - Not Reported. -

112.5 feet

13-inch refractory bricks supported by stamless steel clips
attached to steel bcams

6-inch bncks

*This eqmpmcnt was deslgned for RES(TX), Inc., and therefore does not carry a model number

‘ ' Source: EDB Test Bura Progress Em:ssnons Test Rcsults (13)

7
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‘Wastes Tested by Incineration

m Va de(s). Testec
1 K001-Pentachlorophenol | Rotary Kiln 18 28
2 K001-Creosote Rotary Kiln 18 29
3 K011, K013, K014 Rotary Kiln 30
4 - |KO19 Rotary Kiln
5 | K024 . Rotary Kiln
6 K037 . -1 Rotary Kiln
7 K048, K051 Fluidized-Bed
8 K087 | Rotary Kiln
A 9 K101 - | Rotary Kiln
: 10 JK102 -~ | Rotary Kiln
’ 11 F024 | RotaryKiln | -
12 [Ko15 : Liquid
b , Injection
D014, D016, P05, Rotary Kiln
U127, U192* o
U141%, U028*, P020", Rotary Kiln
| U122, U226, U239, .
U080, U220°, U166",
U161*, U188 -
NA - Not applicable. .
" .- "Commercial chemical products were uséd in these incineration tésts as surrogates for-
these wastes. ' ' : ' '

MLM/027 . .
1031-01.mim : , 4-26




N .
. .

© Tabled§5

. Summary of Detection Li-mitls for .Ch'lorofoi.'m
"~ in Ash Samples from the Fourteen EPA Incineration Tests® .-

ol |w|o|wnle|w{v]=]

[y
(=

[
Pt

sk
w

b
S

‘Chloroform detected in scrubber water.
®Chloroform detected in untreated waste.

*Incinerator ash samples were not collected for Test 12.

. **Corresponding waste codes are indicated in Table 4-4.
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5.0 EBDC PRODUCTION WASTES (K123, K124, K125, K126)

' This section describes the Agency"é approach in establishing BDAT
treatment standards for K123, K124, K125, and. K126. . This includes a descnpnon of the ,
" industry that would be affected by the land disposal restnctlons for ‘
" ethylenebmdlthlocarba.tmc acid (EBDC) production wastes, a presentatxon of available
waste cha.ractenzatlon data, and a dlscusswn of the Agency’s ratlonale in determ1mng
: BDAT treatment standards for these wastes '

. Under 40 CFR 261.32 (hazardous wastes from specific sourees), waste

* identified as K123 is listed as process. wastewater (mcludmg supernates, filtrates, and
‘ A'washwaters) from the production of EBDC and its salts; K124 is listed as reactor vent
‘'scrubber water from the productxon of EBDC and its salts; K125 is listed as purification . -
solids (mcludmg filtration, evaporation, and centnfugatlon solids) from the productlon of -
EBDC and its salts; and K126 is listed as baghouse dust and floor sweepings in mﬂhng
and packagmg operanons from the productxon of EBDC and its salts.

51 : '.Industg Affected and Woste Characterization )
5.1.1 Industry Affected and Process_ l)escription

To the Agency’s knowledge two domestic facilities produce and punfy
EBDC and its salts and may potentially generate K123 K124, K125, and K126. These
facilities are Alco Chemxcals in Chattanooga, TN, and Vinings Industries i in Marietta,
GA. Both facilities are located in EPA Region IV. These fac1ht1es were identified using
the 1990 SRI Directory of Chemical Producers (3) and data collected during EPA’
" listing efforts for K123, K124, K125, and K126 (1_5).

EBDC is used mamly as a funglclde Nabam, the sodium salt of EBDC is ¢

" primarily used as an algicide in rice; it is also used as an intermediate in the synthesis of
other products. Zineb, the zinc salt of EBDC, is used against downy mildews, rusts, and .

MLM/027 - o . .
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scabs; it is-‘one of the' most widely used fungicides of this group. Maneb, the manganese -
salt of EBDC, is \mdely used as a foliar funglclde for control of downy mildews on hops .
a.nd vine, agamst downy mﬂdews, rust, and scabs on frmt, vegetables, maize, nce, cereals,

tobacco, and as a seed dressing and soil treatment. Mancozeb, a combination of maneb

and zineb, is used as a foliar fungicide with addmonal acancxdal action and asaseed . -
treatment. Polyram (a zineb-ammonia adduct) has the additional property of having a

: relatlvely long reszdue effect. A simplified flow dlagram ﬂlustratmg the manufactunng

| process generatmg EBDC is presented in Figure 5-1

Nabam is typlcally produced by reactmg ethylenedlamme ‘with carbon ‘
 disulfide in the presence of sodium hydroxlde Nabam is soluble in water and may be
sold as an aqueous solution or used as an intermediate in the production of other

‘prodgcts.’_ o B T R

Maneb is produced by addmg the chloride or sulfate sa.lt of manganese to a-

. solution of nabam or to a solution of the ammonium salt of EBDC (formed by the ' . ‘
i addmon of ammqmum hydroxxde to ethylene d1amme and carbon disuifide). Lnkemse,' '
zineb is produced by 'feacting the chloride or sulfate salt of zinc with nabam or with the
~-ammonium salt of EBDC. °

The reaction for these processes 'is as follows: .
Chloride or Sulfate i S
|i Salt of Manganese N M+ )
' |
‘ rle-c-s- Na+ : HZC
o - NaOH g £ ' U H 2(;
H,NCH CH NH $G5 5 > 2] "
22 2 H N-CS- Man+
~ f N
!li-(i-s- Na+ HS
HS Zineb
Nabam = ' "
T Chloride or Sulfate H i
: |__> Saltofzine - LYoo
- . : ) ’ ' .
H 2c| ‘ -
HE . .
. MLMA2? , rf(i's' Za+ ~ X
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+

Both maneb and zineb are msoluble and may- be recovered from the aqueous solution by

. filtration or centnfuganon An msoluble metal preclpltate may also be formed by using

hydrogen peroxtde as an oxidant to produce insoluble thiuramsulfides from the soluble

| sodmm or ammonium EBDC salts. Polyram, for example, is produced by blending zineb

wrth ethylene thturamonosulﬁde These sohd precipitates (e.g., maneb, polyram) are .
typically dried and formulated with clay and/or surfactants to produce the final product. )

. The productlou of EBDC generates both aqueous and solid wastes K123 ‘
mcludes a collection of aqueous wastes ‘which are formed from any of the followmg o

_ Operations: (1) separatlon of the aqueous supernatant generated after precipitation of

the insoluble EBDC product (formed as either a transition metal salt and/or
thiuramsulfide); (2) concentration of this aqueous supernatant in the evaporator,

resulting in the formation of an aqueous waste; and 3) washing of the product, also

: .'producmg process wastewater. K124 is formed from the passage of reactor vent gases

through a scrubber, typicaily generating a caustlc ‘aqueous waste. K125 consists of the

' :punﬁcatlon solids formed from the evaporation of water from the mother liquor or from

the filtration and centrifugation of the EBDC salt during wastewater treatment. K126

consists of dust and floor sweepings from millirig and packaging operations.

/

_5.1.2 ' Waste Characterization

P : : C o \

Table 541 presents a summary of the avallable characterization data for ,
K123 K124 K125, and K126. Data are presented for BDAT List’ constituents and other _
compounds that are beheved to be present or have been detected in K123, K124, K125

" and K125.

ot

52 ~  Applicable and Demonstrated Treatment Technologies_,

This section identifies the technologies that are applicable for the .

tr'eatment of nonwastewater and wastewater forms of K123, K124, K125, and K126 aud

MLM027 . L :
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determmes Wthh of the apphcable technolog1es can be con51dered demonstrated for the .

‘ ‘purpose of establishing BDAT.

To be apphcable, a technology must theoretlcally be usable to treat the

waste in quesnon or to treat a waste that is similar, in terms of parameters that affect

treatment selection. (Detalled descriptions of technologies that are apphcable to listed

hazardous wastes are prowded in EPA’s Treatment Technology Background Documen '
5).) To be demonstrated, a technology must be employed in full-scale operation. for
treatment of the waste in question or of.a similar waste. Technologles available only at .

\

) pllot-sw.le or bench-scale Operatlons are not considered i m identifying demonstrated
_technologles '

521 Applicable Treatment Technologies

Nonwastewaters ' ’ _ _‘ .
Since nonwastewater forms of K123, K124, K125, and K126 generally
oontam hazardous orgamc constltuents at treatable concentrations; applicable treatment

technologles include those that destroy or reduce the total amount of various organic
compounds in the waste. The Agency has identified the following tre_atment technologies

- as applicable for these wastes:

e  Chemical oxidotion;

e  Critical fluid extraction followed by incineration of the contammated .
solvents; '

- Distillation;

o Incineration (fluidized-bed, rotary kiln, and liquid injection);

MLM/027 : ~ ,
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. e Solvent extraction followed by mclneratlon or recycle of the extract
: : and . . - ~ S

. Wet air oxidation. ‘

- These treatment technologies were identified based on current waste treatment practices
and éngineering judgment and are described in more detail in Appendix A.

. - Wastewaters - - ' \ o o

Since wastewater forms of K123, K124, K125 and Kl26 may contain
hazardous organic constituents at treatable concentratlons, applicable treatment
technologles include those that destroy or reduce the total amount of various organic
compounds in the waste. Therefore, the Agency has identified the following treatment
technologies as potennally apphcable for treatment of these wastes:

. ,
A
T
- . .

e  Biological treatment; o '\
¢ Carbon adsorption; '

e ° 'Chemical oxidation;
. Distillation;

. "Incineration (fluidized-bed, rotary kiln, and liquid injectibn);

. Solvent extraction followed by incineration or recycle of the extract;
d Steam stripping; and

®  Wet air oxidation.

. These treatment technologies were identified based on current waste treatment practices
and engineering judgment and have been described in more detail in Appendix-A.

MLM/027’ . - _
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The concentrations and type(s) of constituents preseni in the waste : .
generally determine which' technology is most applicable. Carbon adsorption, for
example, is often used as a polishing stép following primary treatment by biological
' treatment, solvent extraction, or wet air oxidation. Typically, carbon adsoxjpﬁon is
- applicable for treatment of Wastéwators containing total organic constituent
concentrations of less than 0.1%. Wet air oxidation, biological treatment, and solvent
 extraction (followed by incineration or recycle of the extract) are applicable for
‘treatment of wastewaters coﬁtaining organic'constimenfs at concentrations of up to 1%.

g

522 Demionstrated Treatment Technologies

" This sectioi; identifies those applicable treatment technologies that EPA
considers to be demonstrated for the purpose of establishing BDAT for K123, K124,__ .
K125, and K126. '

Nonwastewaters

The Agency beheves that incineration is a demonstrated technology for the
treatment of nonwastewater forms of K123, K124 K125, and K126. For the land '
- disposal restrictions program, the Agency has.tested rotary kiln incineration on a full-

scale operational basis for many organic waste constituents including:

' Aromatic and other Hydrocarbon Wastes
- ‘ Toluene |
. Brominated Organic Wastes
| 1,2-Dibromoefhane (cthyleoe dibroniide)
Halogenated Aliphatic Wa’Stes' . ‘
" Bis(2-chloroethyl)ether

1,1-Dichloroethane o ‘ .

T MLMA27
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. . . 1,1,1-Trichloroethane

. 1,2,4-Trichlorobenzene . ‘
Halogenéted 'I.’est_i'cide and Chloroben’zene‘Wéstes

Hexachlorocyclopentadiene
- Chlordane :
Heptachlor - . -

- Chlorobenzene -
1,2-Dichlorobenzene -
1,4-Dichlorobenzene

* Hexachlorobenzene

- Pentachlorobenzene -
Pentachloronitrobenzene
1,2,4,5-Tetrachlorobenzene
2,4-Dichlorophenoxyacetic acxd
Methoxychlor
Hexachlorobutadlene

Oggenated Hydrocarbon and Heterogchc U and P Waste

. S Acetone ‘
o : Ethyl acetate

- Methyl ethyl ketone
Methyl isobutyl ketone
1,4-Naphthoquinone

o Wastes of a Pharmacentical Nature - -
. Isosafrole | |
-Phenoﬁc Wastes - )

2-sec-Butyl-4 6-d1mtr0phenol (Dmoseb)
o-Cresol ~ _

p-Cresol

Phenol

| Polynuclear Aromatic Wasteé ,

Benzo(a)pyrené
_Chrysene
Indeno(1,2,3-cd)pyrene -

: . , . o Benz(a)anthracene
MLM/027 : .
1031-01.mim . 5-7




Fluoranthene ' | . T | .
Naphthalene . ~ . A
Organo-Nitrogen 'Conigound Wastes

Acetonitrile

_ Acrylonitrile
Aniline
Nitrobenzene °

" Pyridine ° ST
l\ﬁscell@eous Halogenated Organic ngteg‘

Chloromethane
Dichlorodiflucromethane
Vinyl chloride '
Bis(2-chloroethyl)ether
3,3’-Dichlorobenzidine
Pronamide - '

- The Agency believes that because incineration is demonstrated for the. B .
treatment of many organic waste constituents, including those which are strucmrally '
similar to the constituents found in K123, K124, K125, and K126? it is also demonstrated
for these wastes. The Agency is not aware of any facilities that treat t,h’ese' iiastes by fuel

- substitution and the Agency believes that fuel substitution is in appropriate for wastes
such as K123, K124, K125, arid K126 that contain many constituents with molecular

components other than carbon, hydrogen, and oxygen. Thuis, the Agency beheves that
] fuel subsnmtlon is not a demonstrated technology for these wastes.

From review of the 1986 TSDR Survey (6) and the USEPA’s Water
Erin‘gihé"eriﬁg Research I.aboratory;(WERL) database (7), the Agency has determined
_ that some facilities also treat nonwastewater forms of aromatic and polynuclear a'ro\matic
wastes or wastes judged to be similar to K123, K124, K125, and K126 using wet air
oxidation, chemical oxidation, and distillation on a full-scale operational basis. '
Therefore, EPA conslders these technologies to be demonstrated for aromatic a.nd
polynuclear ‘aromatic wastes such as K123, K124, K125, and K126.‘ .

MLM/027 :
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. ‘ : The Agency is not é.ware of any facilities that treat nonwastewater forms of
R these wastes ‘or wastes judged, to be similar on a full-scale operanonal basis' usmg solvent
" extraction (followed by incineration or recycle of the extract) or critical fluid extraction .
. (followed by mcmeranon of the contaminated solvents); therefore, EPA beheves that
these technologles are not currently demonstrated for these wastes.

Wastewaters R

The following technologies have been identified ‘as demonstrated for
. treatment of the following types of organic wastes (organized by chemical structure):

Aromatic and Other Hydrocarbon Wastes

_ Ce . Incineration S
- ‘Biological Treatment
. S .Carbon Adsorption
o _ Wet Air Oxidation -
Chemjcal Oxidation
Steam Stripping

| BrominatedyOrganic Waste )
onloglcal Treatment

Halogenated Ahphanc Waste

Incineration

Wet Air Oxidation

Chemical Oxidation
: Biological Treatment

Carbon Adsorption

Solvent Extraction "

Distillation

Steam Stripping

- MLM/27
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H’alog‘ gnafed Pesticide and Chlorobehze‘ne‘Was;es _. _ : . |

Biological Treatment
Wet Air Oxidation
Steam Stripping
Carbon Adsorption

Oxygenated Hydrocarbon and Heterocyclic Wastes

Biological Treatment
Carbon Adsorption
Steam Stripping
Wet Air Oxidation

Wastes of a Pharmaceutical Nature

Wet Air Oxidation

Phenoli¢c Wastes
. Wet Air Oxidation

- Carbon Adsorption , , .
Biological Treatment ' . -
Chemical Oxidation
Solvent Extraction

Steam Stripping -

‘Polynuclear Aromatic Wa;tgs ‘

Incineration S _ .
4 . Biological Treatment . S ' \
;o Carbon Adsorption ' : '
Wet Air Oxidation
" Chemical Oxidation
Stearh Stripping

Organo-Nitrogen Compound Wastes
Biological Treatment -
Carbon Adsorption
Steam Stripping
Wet Air Oxidation
Solvent Extraction - . - ' -

MLM/27 - , -
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‘ demonstrated for these waste constituents in wastewater forms of these wastes.

Miscellaneous Halogenated Organic Wastes

Biological Treatment
Steam Stripping
Carbon Adsorption
Solvent Extraction followed by Steam Stnppmg followed by Ca.rbon
' Adsorption _
. Chemical Oxidation
Wet Air Oxidation

The Agency is-not aware of any facilities that incinerate wastewater forms
of some of the waste groups. However, commenters responding to the Second Third
prOposed rule indicated that they‘w‘ere incinerating many wastewaters and that they did .

. not want to be precluded from doing so. In addition, the Agency has conducted

incineration tests wh1ch demonstrate that incineration is an effectlve treatment

technology for a wide variety of organic compounds, including halogenated and

'nonhalogenated organic compounds and pesticides. EPA’s evidence that incineration
' constitutes 51gn1f1cant treatment for these compounds is based on these compounds being
quantified at or near their detection hmJts in the ash and scrubber water from these

" tests. The chemical structures and physwal propertles of these compounds are similar to

those of the compounds in K123, K124 K125 and K126, Since incineration 1s

. demonstrated for treatment of organic waste constituents in nonwastewater forms of

K123, K124, K125, and K126 as discussed above, the Agency believes mcmeratlon is also
Therefore, the Agency also identifies incineration as a demonstrated technology for
wastewater forms of K123, K124, K125, and K126 "

Ba.éed'on engineering judgment, the Agency considérs the following

'technologies to be demonstrated for wastewater forms of K123, K124, Kl?.S, and K126:

- Biological treatment;

. Carbon adsorption; _'

MLMA27 . S ' . \
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o Chemical oxidation; - .
X | :Drsullatlon S . : 4
e _ Incineration (ﬂmdrzed-bed rotary k11n, and liquid mjectton),

° Solvent extraction followed by mcmeratlon or recycl_e of the extract; '

e  Steam stripping; and |

. Wet air oxidation.
53 ~ Identification of Best Demonstrated Available Technology (BDAT) -

.. This section presents the Agency’s rationale for' determining the best

' demonstrated available technology (BDAT) for nonwastewater and wastewater forms of -

| K123, K124, K125, and K126. The best demonstrated available technology is determmed. C
based on a thorough review of all the treatment data available on the waste of concern - g

or wastes judged to be similar. - ' L | | .

For a treatment technology to be identified as "best," the treatment

- performance data are screened to determine:

o Whether the data represent operation of a well-desrgned and well-
operated treatment system;

. - Whether sufficient analytical quality assurance/quality control mea-
sures were employed to ensure the accuracy of the data, and

~ & Whether the appropnate measure of performance was used to assess
the performance of the particular treatment technology

| Following the identification of "best," the Agency deterrmnes whether the
technology is "available." An available treatment technology is one that (1) isnota
* proprietary or patented process that cannot be purchased or llcensed from the proprietor
- (e, rt must be commercially available), and (2) substantially drmmlshes the toxicity of .

MLM/027 _
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the waste or substantlal]y reduces the likelihood of mlgratlon of hazardous constltuents

- from the waste.
531 " Nonwastewaters

As dxscussed previously, incineration is a demonstrated treatment
‘technology for nonwastewater forms of K123, K124 K125 and K126

The Agency obtained incinerator ash analytical data from the 14 BDAT . .
. treatment tests conducted at what EPA considers to be well-designed and well-operated
hazardous waste mcmerators Strict quahty assurance /quahty control measures were '

- employed to ensure the accuracy of the data, and since EPA was collecting these data to e
1dent1fy and charactenze BDAT treatment technologies, appropnate ‘performance -
vanables, namely, U and P waste constituent concentrattons in treated and untreated ‘
waste, were measured. The Agency has detenmned that due to the high temperatures,

: efficient ‘mixing; and consistent residence times used at commercial hazardous waste

" incinerators, incineration processes are relatively indiscriminate in.the destruction of
organics. Therefore, based on the treatment ‘performance data available, the Agency
considers mcmeratton to be the "best" technology for the treatment of nonwastewater

* forms of. K123 K124 K125, and K126 '

Incmeratlon is a commerclally avallable technology Addlttonally,

‘ treatment performance data f.rom the 14 BDAT incineration treatment tests show -
substantial treatment by incineration for orgamc waste constxtuents m nonwastewater
forms of unquanuﬁable u wastes, therefore, mcmeratlon is considered an avallable

; ‘treatment technology for K123, K124, K125, and K126 for the purpose of estabhshmg
‘BDAT.

Incmeratton has been deterxmned to be BDAT for all of the

. monwastewater organic constltuents ‘that cannot be quantlﬁed in hazardons waste

" MLMAR27 :
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matrices using current analytical methods, including those contained in nonwastewater .
forms of K123, K124, K125 and K126, based on sumlantles in chermcal and phy51cal ‘
properties.

532 Wastewaters

As dlscussed prevxously, mcmeranon, wet air omdatlon, btologlcal '
treatment carbon adsorption, solvent extraction followed by incineration or recycle of \
the extract, chemical oxidation, dx_st_xllatxon, and steam stripping are all demonstrated
_ technologies for the treatment of "’wa-steWater forms of K123, Kf24; K125, and K126.

. The Agency believes that the best tecﬁnologies for treating wastewater

" forms of K123, K124, K125, and K126 are those technologies that destroy the S

constituents found in these wastes. Steam stripping, solvent extraction followed by

incineration or recycle of the extract, and distillation are technologies that remove the . :
constituents from the 'vlvesteWater stream; 'however,. the waste constituents are not " "
destroyed but are processed into a more concentrated waste stream, i.e., the condensate,

extract, or bottom stream (or still bottoms). -These waste streams typically require

* further treatment before dtsposa.l As a result, the Agency does not consider steam

- stripping, solvent extraction, or d:sttllatlon to be the best technologies for treating _

wastewater forms of the wastes covered in this subsection. The Agency realizes that
biodegradation may provide effectwe treatment for these wastes. Nevertheless since

EPA has negligible data for the performance of biological treatment with similar wastes

EPA is not deslgnatmg biological treatment as an acceptable treatment method for these

wastes.

Because a technology removes waste constituents from the waste stream to . '
. be land disposed, but does not destroy them, does not necessanly preclude it from being .
considered "best”. As discussed below, carbon adsorption is bemg established as part of
the. chermcal oxidation treatment train. The purpose of the carbon adsorption step as - .

[ . B \
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part of this treatment train is-to remove organic by-products resulting from the oxidétion

of waste constrtuents Carbon adsorption was selected for this removal stép over steam

: .smppmg, solvent extraction, and distillation because the Agency believes that carbon
. adsorption is the most appropnate remova.l technology for the widest range of orgamc

compounds hkely to be present in the oxidation effluent stream.

Chemical oxidation provrdes treatment by oxtdlzmg the organic constituents
found in these wastes.” However, to ensure effective treatment of these wastes, chemrcal
oxidation treatment should include a final carbon adsorption or btologlcal treatment step.

'Smce these constituents are not quantlﬁable, it is not possrble to accurately judge the
‘effectiveness of the chemical oxidation step. Therefore the Agency believes that it is

sound engineering judgement to include a final step of carbon adsorptton or biological
treatment followmg oxidation. 'I'hls step will ensure that these organic constituents and
the oxidation by-products ire removed from the wastewater matrix. (It should be noted .

that. spent carbon from the treatment of these wastewaters would become a g
. nonwastewater form of this waste (54 Federal Register 26630-1, June 23, 1989) and thus

would be required to be incinerated to meet the applicable treatment standa.rd.)

In cases-where the Agency has treatment performance data for both -
wastewater treatment processes and incineration (as measured by total constituent '
concentration in scrubber water), the Agency prefers to estabhsh treatment standards

“ based on the wastewater treatment processes. However the Agency ‘has determmed that

wastewaters are also treated by incineration and does not inténd to preclude mdustry
from continuing this practlcex Therefore, EPA is also identifying mcmeratton as a best
demonstrated technology for wastewater forms of these wastes. ‘

Treatment performémce data included in Volurne A of the F039
Background Document (16) indicated substantial treatment of organic constituents by
chemical oxrdatton, carbon adsorptlon, and brologrcal treatment. In addition, these
technologres are commercially avaﬂable 'I‘herefore these technologxes are cons1dered to

© MLMA27
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be "available" treatment technologies for the pufpose of establishing BDAT. As ‘ .
discussed in Section 5.3.1, incineration is also an "available" treatment technology for - '
treatment of these wastes.

Based on the above dlscusswn, EPA is promulgatmg the followmg methods
of treatment as treatmient standards for organic constituents that are not quantifiable in
' ‘wastewater forms of K123, K124, K125 and K126: (1) incineration, (2) chemical
- oxidation followed by carbon adsorption, and (3) chemical oxidation followed by
blologlcal treatment. The Agency believes that these standards will ensure effectlve

treatment (removal and destructlon) of the constltuents of concern.

MLM27 . .
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Table 5-1

Summary of Avaﬂable Characterization Data
for K123, K124, K125, and K126

thylene thiourea CBlI |- CBI
thylenebisisothiocyanate' " CBI NA
" lsodium hydroxide @ |  NA .- <50
thylenebisdithiocarbamate NA NA

. . CBI - Confidential Business Information
~ NA - Not analyzed . -~ .

.
]
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6.0 . METHYL BROMIDE PRODUCTION WASTES (K131, K132) ’ | y

Tlns section descnbes the Agency’s approach in estabhshmg BDAT
treatment standards for K131 and K132. This includes a descnptlon of the industry
. affected by the land disposal restncnons for methyl bromide production wastes, a
presentanon of available waste characterization data, and a discussion of the Agency‘s
rationale in determtmng BDAT treatment standards for these wastes.

Under 40 CFR 26132 (hazardous wastes ﬁ'om specrfic sources), wastes
identified as K131 are listed as wastewater from the reactor and spent sulfuric acid from '
.the acid dryer from the productlon of methyl bromide. K132 wastes are listed as spent |
absorbent and wastewater separator solids from the: productron of methyl bronude

6.1 Indust Afl‘eeted and Waste Characterization

This section descnbes the mdustry affected by the land disposal restrictions
for K131 and K132 and presents available characterization data for these wastes '

611 - _ Industry Aﬂ'ected and Process Description ,

Ny To the Agency’s knowledge, two domesuc facilities produce and punfy
| methyl bromide and may potentially generate K131 and K132. The facilities are Ethyl
' Corporation, located in Mag:nolla, AR, and Great Lakes Chemical, located in El Dora.do,_‘
. AR. .Both facilities are located in EPA Regioa VL "ﬂrese facilities were identified using
the 1990 SRI Directory of Chemwal Producers (3) and data collected durmg EPA’s
‘listing efforts for K131 and K132 (16) . ’
‘ Methyl bromlde is used mamly as a s011 and space fumlgant. Other uses
.. for methyl bromide are as a methylatmg agent in orgamc synthes:s, as a fire extmgmsher

MLM27 : o
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~ for mrplane engines, in ionization charnbers, as a wool degreaser and for extracting oils . A
from nuts, seeds, and flowers. ‘

Methyl bromide (CHsBr) can be produced by two reaction sequences In
the first sequence, blsphenol-A (BPA) is dlssolved in methanol (CH,OH) and bromme
(Bry) i is added to the solution. Stoichiometry requires that four moles of bromine be
used per each mole of blsphenoi-A reacted. A slight excess of bromine is generally used
to ensure complete bromination. The reaction results in the production of ,
tetrabromoblsphenol-A (TBBPA) and hydrobromic acid. Hydrobromlc acid then is
methylated to produce methyl bromide. Methyl bromide is volatnle, distills out of the
reactor, and is then purified as discussed below. _The reactions are as follows: *
Reaction 1: (:H ' B’z : CH 3,2 ) :
. HO -@ -c @-0H+4n:2 _—> HO-@—C-@—OH bR e
(:33 * Bromine . - Brz c[-x “Br ‘ »Hydrobmmic‘. ' .

3 . 2 P
: . Acid
Buplmol-A o ‘ Tetrabromo bisphenol-A

Reaction 2:

4HBr + HCH30H —P 4CH3Br + 4H,0

-Hydrobromic ~ Methanol ~ * Methyl'  Water
~ Acid Bromide:

A typical process flow diagram for prdduction of inethyl bromide by this
process is shown in Figure 6-1. The feedstocks blsphenol-A, methanol, and bromine are
added to the reactor. Water is added to the reactor to precipitate 'I'BBPA, which is
- removed by cenmﬁlganon. The gaseous methyl bromide product is vented from the
reactor and may be condensed or scrubbed w1th an alkali solution, such as sodxum
hydroxide (NaOH) or sodium carbonate (Na,CO,) to neutralize residual hydrobromic

- acid. The unreacted methanol and brine, which contains bromine, are recycled to the

reactor. ] : ' ' o P .

‘MLM/027 , ’
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_ _ The crude product is then washed with sulfuric acid to dry the methyl .
bromide and then may be condensed (12). The acid dryer generates a corrosive spem
sulfuric.acid effluent (K131). To fdrther purify the-product, the methyl bromide may be
passed over an absorbent solid to remove impuritiés. A spent solid absorbent is -
generated (K132) if this additional purification prdccse is used.

The second methyl bromide production sequence utilized industrially -

" produces only methyl bromide. As in the first sequence, methyl bromide is produced by

reacting liquid methanol with liquid hydrobronnc acid. Hydrobromlc acid is commonly
produced in-situ by reacting either sulfur (S) or sulfur dioxide (SOz) with bromine and

‘ water (H,0) (12) Sulfuric ac1d (H,SO‘) is produced as a by-product of these reactmns

/. as follows

H

~

S + 3Br, + 4I-I,O -——> 6HBr + H,,SO,
SO2 +- Br, + ZH,Q ---_,> 2HBr + .H,SO,

Hydrobromic acid then reacts with methanol to form'.me’tlryl bromide and water: - .

CH,OH + HBr —> CH;Br + H,0

" The overall reactions are:

S + 3Br, + 6CH,OH —> 6CH,Br + HSO, + 2H0
' §O, + Br, + 2CH,0OH —> 2CH;Br + H,SO,
. | . * - ' b

The yield of methyl bromide by this sequence is 'appro)dmetely 90-95%.

In both the reactor and the acid dryer, sulfuric acid can react with .
methanol in two side reactions to produce methyl hydrogen sulfate (CH,SO‘H) and

duncthyl sulfate (CH,;SO,CHy;), as follows:

. MLM027 C o
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CH,OH + HSO, '--—r> CHSOH + H,0
CH,OH + CH,SOH -—> CH,so.CH3 + H,0

If the sulfur is-used as a feedstock and the co-product TBBPA is not
produced the wastewater from the reactor is K131 and is discharged. The crude product

is then contacted with sulfunc acid to dry the methyl bromide by absorbing water. The.

acid dryer will also generate a corrosive spent sulfuric acid effluent identified as K131.
6.12 'Waste Characteﬁza_tion

Table 6-1 presents a summary of the available characterization data for
~ K131 and K132. Data are presented for BDAT List constituents and other compounds -
.that are believed to be present in or were quantified in K131 and K132.

62 : Applicable and Demonstrated Treatment Technologies

This section identifies the technologies that are applicable for the
treatment of nonwastewater and wasiéwater forms of K131 and K132 and determines

- which of the applicable technologles can be considered demonstrated for the purpose of
estabhshmg BDAT.

To be applicable, a technology must tlieoretically be usable to treat the
waste in question or to treat a waste that is similar in terms of parameters that affect
treatment sglgctiﬁn. {(Detailed descriptions of tt_‘,chnologies‘ that are éppﬁcable to listed
hazardous wastes are provided in EPA’s Tfezitment Technology Background Document
- (5).) To be demonstrated,'a technoldgy must be émployéd in full-scale operation for
treatment of the waste in questlon or of a similar waste. Technologles available only at

'pllot-scale or bench-scale operanons are not conadered in 1dent1fymg demonstrated
technologles "

. MLM/027 o )
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621 .  Applicable Treatment Technologies
m@m

~ Since uonWastewater forms ‘of K131 and K132 may contain hazaxdous
orgamc constltuents at treatable concentratlons, apphcable treatment technologxes
_ include those that destroy or reduce the total amount of various orgamc compounds in
the waste. The Agency has ldentlﬁed the followmg treatment technologles as apphcable
'for these wastes:

-~ . . ‘

. Critical ﬂmd extraction followed by incineration of the contarmnated '
solvents .

e Incmeratlon (ﬂmdlzed-bed, rotary k11n, and hquld mjecnon), and

o Solvent extracuon followed by mcmeratlon or recycle of the extract.

These treatment technologies were identified based on current waste treatment practices
and engineering judgment and are described in more detail in Appendix A. '

7 . ’ . i ~ . ,

Wastewaters .

Since wastewater forms of K131 and K132 may contain hazardous organic
constlments at'treatable concentratlons, applicable technologies include those that -
- destroy or reduce the total amount of various organic compounds in the wastewater
Therefore, the Agency has 1dent1ﬁed the followmg treatment technologles as potennally
 applicable for treatment of these wastes:

*  Biological treatment; |
e . Carbon adsorptlon .

"o  Chemical oxldatlon,

" MLMA027 .
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. Chexhically assisted clarification;

e ° . PACT® treatment (1nc1udmg powdered activated carbon addition to -
activated sludge and biological granular-activated carbon
" technologies);
. Reverse osmoéis;
. ~ Solvent extraction;
. -Stnppmg treatment (including steam stnppmg and air stnppmg

technologles) and

s Wet air oxidation.

These treatment technoldgies were identified based on current waste treatment practices
. and engineering judgment and are described in more detail in Appendix A.

The concenitrations and type(s) of constituents present in the waste
generally determine which technology is most apphcable Carbon adsorpnon, for
example, is often used as a polishing step followmg primary treatment by biological -
treatment, solvent extractlon, or oxidation. Typically, carbon adsorption is appllcable for
treatment of wastewaters containing total orgamc constituent concentratxons less than
0.1%. Wet air oxxdanon, PACT® treatment, bxologwal treatment, and solvent extraction
are applicable for treatment of wastewaters containing organic constituents at

_concentrations of up to 1%.

622 Demonstrated Treatment Technologies

' Thjs sectlon identifies those applicable treatment technologles that EPA
con51ders to be demonstrated for the purpose of estabhshmg BDAT for K131 and K132

<
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. | | ' ’ Nonwastewaters ,
The Agency believes that incineration is 4 demonstrated technology for the
treatment of nonwastewater forms of K131 and K132.. This is based on the belief that
" nonwastewater and wastewater forms of K131 and K132 are chemlcally similar to
ethylene dtbrormde (EDB) For the land disposal restnctlons program, the Agency
JR conducted an EDB incineration test on a full-scale operatxonal basis. The Agency
believes that since mcmeratton is demonstrated for treatment of EDB, treatment is
therefore demonstrated for similar brominated organic waste constttuents Analytical -
- data and complete dlscussmns of the test methods used are avallable in the
correspondmg on-sxte engmeenng report (OER) for the EDB mcmeratlon test. (13).

The Agency is not aware of any facilities that treat the nonwastewater
forms of brominated orgamc wastes or wastes judged to be smnlar by fuel substitution;
» . . therefore, the Agency believes that fuel substitution is not currently demonstrated for
' these wastes. The Agency i is also not aware of any facilities that treat nonwastewater
forms of the brominated organic wastes or wastes Judged to be similar using solvent
extraction or critical fluid extraction-on a full-scale operational basis; therefore, EPA
believes that these technologles are not currently demonstrated for these wastes.

Wastewaters

' The Agency has identiﬁed biological treatnl'ent, air/ste'am stripping; reverse
’osmosis, chemically assisted clarification and carbon adsorption as demonstrated
technologies for the treatment of organic constituents in wastewater forms of K131 and
- K132. These technologies have been idenufied as providing treatment on a full—scale
~ operattonal basis for methyl bronude and other brommated componnds '

Analytlcal data and addltlonal discussxons of the consntuents expected to
. be found in K131 and K132 are presented in Section 6.3. ‘

MLMA27 - ,
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. - The Agency is not aware of any facilities that treat wastewater forms of

. brominated orgé,nic wastes by PACT®, solvent extraction, chemical oizidation, or wet air

oxidation; therefore, the Agency believes that these technologles are not currently

" demonstraied for these wastes.

© 63 Treatment Pei'fom_lance Data

"The Agency does not have treatment performance data for treatment of

: nonwastewatér and wastewater forms of K131 and K132. Theréfore,'treatment

. -performance data were tljainsf_erred from other prgviqusly tested wastes to develop

concentration-based treatment standards for these wastes.

EPA’s methodoldgy for transfer of treatment performance data is provided .

in EPA’s Methodology for Develogmg BDAT Treatment Standards (1). Transfer of

treatment performance data is techmcally vahd in cases where the untested waste is

generated from a similar industry or sumlar processing step, or has similar waste
characteristics afféctinig treatment performance and treatment selection as the tésted E

_wastes. Sources of treatment performance data for potential transfer to nonwastewater

forms of K131 and K132 include wastes previously tested by rotary kiln, fluidized-bed, or
liquid injection incineration and identified in EPA’s Vohime. C of the F039 Background

Document (10). Sources of treatment performance data for potenﬁal transfer to

wastewater forms of K131 and K132 include those wastes and technologies. identified in
EPA’s Volume A of the F039 Background Document (8). ’

6.3.1 4 Treatmenf of Organic Constituents in Nonwastewaters

Wastes previously tested by the Agency by rotary kiln, fluidized-bed, or ‘

liquid mjectlon incineration include: D014, D016, K001, K011, K013, K014, K015, K019,.
K024, K037, K048, K051, K087, K101, K102 ‘P020, P059, U028, U080, U122, U127,
U141, U161, U166, U188, U192, U220, U226, and U239. '
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| , . In addition, the Agency is aware of several facilities that currently
incinerate bromine-containing Wastes'.‘ At Rollins Environmental Services, Deer Park,
Texas, the Agency has «'previously incinerated ethylene dibromide wastes that were
cancelled pesticides under FIFRA provisions. Excess oxygen conditions were carefully
controlled to reduce the amount of brom1de gas and to increase the amount of hydrogen
bromiine gas generated by incineration. Hydrogen bromme is readlly absorbed by the air
pollution control devices (APCDs), while bromine i is difficult to remove by APCDs. " The
Agency believes that control of the undesnable conversion of the bromme-contammg

 waste to bronnne gas slgmﬁcantly affects the desxgn and operation of the incineration
systems. For these reasons, the Agency does not believe that transfer of treatment .
performance data from incineration of the non-brommated wastes listed in previous
sections of tlns document is technically valid for the purpose of developing )

N concentration-based' treatment standards for brominated constituents in organic wastes. -

.- ' L " "Therefore, treatment performance data from the EDB incineration test

o “were used to develop treatment standards for methyl"bromide in K131 and K132.
* Treatment performance data from the EDB mcmeratton test for the untreated waste .
feed and incinerator ash treatment residual are mcluded in-Table 6-2. Design data for .
the treatment systems used for the ethylene dtbrormde incineration test are mcluded in
Table 6-3. '

632 .Treatment of 'Organic Constituents in Wastewaters

Treatment standards for orgamc BDAT Llst consntuents in these
' Wastewaters were developed from treatment performance data transferred from EPA’s
Volume A of the F039- Background Document (8). These data were used for transfer to
wastewater forms of K131 and K132 because the Agency prefers, whenever possxble, to
- use appropriate treatment performance data froin well-designed and well-operated

T

- wastewater treatment units, rather than scrubber water concentration data, m setting -
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BDAT treatment standards. These data repr‘esent treatment using a specific wastewater

treatment technology as opposed to scrubber wate;.'

Table 6-4 presents the available treatment performance data for methyl

bromlde The- data used to determme the BDAT treatmcnt standard are shown wuh an

- asterisk.. -

Presented below are short descriptions of the data sources for wastewater.
treatment performance data on methyl bromide and the Agency’s rationale for |

determining which data set was used in the development of the treatment standard.

-

Sources of Treatment Performance Data

This section describes each of the sources of wastewater treatment

. performance déta, used to compile data for the determination of treatment standards.

N?DES Database. Under the Clean Water Act, the discharge of pollutants
into the waters of the United States is prohibited unless a permit is issued by EPA or a

sté_ne uﬁdér,the_Naﬁohal Pollutant Discharge Elimination System (NPDES). An NPDES

permit provides effluent .limitations for specific pollutants that a facility can discharge.

“ The perniit also provides for monitoring and repoi'ting requirements by a facility to
check whether the-efﬂuent limitations are being met. The monitoring data submitted by
facilities to EPA or the state as part of the NPDES permit program is summarized in a
database. - S ‘ ' -

' The NPDES database was searched for 90 BDAT List constituents to

- identify facilities that have monitoring data for any of those constituents. Cohstituept

data from this search, representing concentrations of constituents in wastewater effluents, .

have been incorporatéd into the tables of this section. EPA was unable to evaluate

- whether substantial treatment occurred since corresponding influent concentrations of

MLM/027 _ 4
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the constituents were unavailable. The treatment technologies or treatment trains
represented by the NPDES data were identified in some, but not all cases. Where
available, the treatment technology has been’ specrﬁed in the tables of this section.

-
n

WERL Database. U.S. EPA’s Rrsk Reductron Engmeenng Laboratory,
whlch now includes the former Water Engineering Research Laboratory (WBRL), has
developed and is contmtung to expand a database on the treatabnhty of chemicals in_
various types of waters and wastewaters. This WERL database has been comprled from
- wastewater treatment performa.nce data available i in literature. The treatment o |
performance data for BDAT List constituents in this database have been mcluded in the
tables of this sectron ' ' |

Treatment Performance Data

. Methyl Brontide. ~Tbe data for methyi bromide Were compiled from the

~ WERL and NPDES databases and are presented in Table 6-4. Technologies for which
data are available include AS and BT. The treatment performance data represent full-
scale technologies and tesult in an ¢ffluent concentration range of 1 ppb to 20 ppb

, The Agency is establishing activated sludge bio_lo_gical treatment (AS) as
BDAT for methyl bromide. Activated sludge was selected as BDAT because the
available data show high influent concentrations and a high removal efﬁciency The
BDAT treatment standard for methyl bromide was calculated usmg the effluent |
concentration of 20 ppb and the appropriate vanabthty factor. The calculatxon of the
resultmg BDAT treatment standard for methyl bromide (0.11 ppm) is described in
Section 6 6 and is shown in Table 6-5.
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64 . ~ Identification of Best Demonstrated Available Technol BDA'

This section preéents the Agency’s rationale for determining the best

demonstrated available' technology (BDAT) for nonwastewater and wastewater forms of

. K131 and K132.

EPA determines‘the best demonstrateti available technology based on a

thorough review of all of the treatment performance data available for the waste of

. concern or wastes judged to be similar. Following the _identiﬁeation of "best," the Agency
_ determines whether the technology is "available.” An avaﬂable treatment technology is

one that (1) i is not a propnetary or patented process that cannot be purchased or
licensed from the. proprietor (i.e., it must be commercially available), and (2) ‘

substantially dummshes the toxicity of the waste or substantially reduces the hkehhood of

migration of hazardous constituents from the waste.
64.1 Nonwastewaters |

The treatment perfomtance data that were evaluated to determme BDAT

+ . treatment standards for the nonwastewater forms of K131 and K132 are presented in

‘Section 6.3 The treatment performance data were screened to determine:

e ° Whether the data represent operatlon of a well-designed and well-
operated treatment system;

e  Whether sufficient analytical quality assurance/quality control
measures were employed to ensure the accuracy of the data; and

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




Bt

\

EPA has identified incineration as demonstrated for the treatment of.
organic constituents in nonwastewater forms of K131 and K132. EPA has treatment °
perfermance data from the incineration of constituents included in each group of wastes.

t

All of the incineratidn data included in Section 4.3 represent BDAT for

Awastes‘ included in previous rulemakings and therefere have already met the above

conditions. . Thus, incineration is the "best" technology for treatmg orgamc nonwastewater
forms of these wastes in each group of wastes

. Incineration, identified as the "best'_' tect_tnology for these organic wastes, is
comrnercially available Treatment performance data included in Section 6.3 show
substantial treatment by mcmeratton for waste constituents of concern and other 51m1lar
constituents. . Because incineration is apphcable demonstrated and avatlable, itis ‘
therefore being-established as 'BDAT for treatment of the organic constituents in

nonwastewater forms of K131 and K132,
6.42 ~ Wastewaters

The treatment performance data that were evaluated to determlne BDAT

| treatment standards for wastewater forms of K131 and K132 were presented in Secuon

. 63. The methodology used in determrmng the "best" technology for treatment of

wastewater constituents that are included in K131 and K132 was that for any constituent

_"w1thout EAD data., BDAT wastewater treatment test data, or mdustry-subnntted leachate .
" treatment performance data showmg substa.ntral treatment, and other available treatment

performance data were evaluated to determine BDAT and were used to calculate the

. BDAT concentratlon-ba.sed treatment standard. Considered in this evaluation were the

treatment technology for which data were avatlable, Wwhether the data represented a full-
scale, pllot-scale, or bench-scale technology, the concentratlon of the constituent of
concern in the mﬂuent to treatment, the average concentration of the constrtuent of

" concern in the efﬂuent from treatment, and the removal efﬁcrency of the treatment

MLM/027
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technology. Full-scale treatment data with an influent conceotration raoge greater than .

100 ppb were preferred over pxlot-scale or bench-scale data-and preferred over data with '
- a low (ie., 0-100 ppb) mﬂuent 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.

i EPA has identified biological treatment as the "best’ demonstrated |-
technology for-wastewater forms of K131 and K132. Biological treatment is ' T
commercially available and the treatment performance data included in Section 6.3 show oo

substantial treatment of methyl bromide by this technology. Therefore, blologxcal
treatment is also’ considered to be avallable and is being promulgated as BDAT

6.5 .Selectign of Regglated Conetituentg

Constituent List, presented in EPA’s Methodology for Developing BDAT'Treatmg_nt
Standards (1)) from which constituents are selected for regulation. EPA may revise this

list as.additional data and information become avallable The lxst is divided into the
following categones volatile organics, semivolatile organics, metals inorganics other
than. metals, organochlonne pestmdes, phenoxyacetic acid herbicides, organophosphorus
insecticides, polychlorinated bipheﬁyls (PCEs), and dioxins and furans This section
presems EPA’s methodology and rationale-for selection of consntuents for regulatlon in

The Agency has developed a list of hazardous constituents (the BDAT | .
1
|
!
|

nonwastewater and forms of K131 and K132

_ Generally, constituents selected for regulation must satisfy the following

1031-01.mim : 6-14

' criteria: o S o _ A
1.  The constituent must be on the BDAT List of constituents , P

Presence on the BDAT List means that EPA-approved methods-

~ exist for analysis of the constituent in treated waste matrices. o .
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. . ‘ 2. The constituent must be present in, or be suspected of being present
SN - in, the untreated waste. For example, analytical difficulties may -
prevent a constituent from being identified in the untreated waste, -
but its identification residual may lead the Agency to conclude that
s present in the untreated waste.

o , " From a group of constltuents that may be selected for regulatxon because
. they meet the above cntena, EPA may select a subset of .constituents that represents the
- broader group. For example, from a group of constituents that react similarly to
\' treatment, the Agency may select for reg'ulatlon those constttuents that (1) are the most
'dlfﬁcult to treat, based on waste characteristics affectmg treatment performance, (2) are
representatrve of other constituents in the waste, based on structural smnlantres, or (3)
are present in the untreated waste in the highest concentratlons Selecting a subset of
constituents for regulation faclhtates lmplementatlon of mdustry compliance and of

EPA’s enforcement program

_ ﬂ The Agency 1mt1ally conmdered all constituents on the BDAT List for
' regulatlon m K131 and K132. Table 6-1 summarizes the constltuents believed to be
' 'present in these wastes. Two BDAT List constituents have been identified in K131 and
- K132, methyl bromide and methanol The Agency has selected methyl bromide for .
regulatmn in nonwastewater and wastewater forms of K131 and K132. The Agency has
not selected methanol for regulatlon dne to concerns regarding the accurate quantttatlon
of this constxtuent

’

6.6‘ : Calcuiaticn of BDAT Treatment St'and'ards' |

The Ageﬂcy basee concentration-based treatment standards on the :
' performance of well-designed and well-operated treatment systems. These standards

account for analytical limitations in available treatment pezformarlce data and for

variabilities related to treatment, sampling, and analytical techniques and procedures.




‘This section presents the treatment standa:ds calculated for methyl bromtde using the

available treatment performance data discussed in Sectton 6.3..
6.6.1 Nonwastewaters

-Treatment standards for regulated constituents in nonwastewater forms of

K131 and K132 were calculated based on data compiled from the BDAT incineration
database for incinerator ash. Spemﬁcally,' detection limit data from the Agem:y’s '
. ethylene dibromide incineration tést were transferred for use in calculating the BDAT
treatment standards for methyl bromide in nonwastewater forms of K131 and K132. -
. This transfer-is Jnsttfied by the Agency’s belief that methyl brom1de is structurally sumlar
to EDB '

The concentration-based treatment standard for n:_te'thyl bromide was

| calculated by multiplying the detection limit for ethylene dibromide in ash by an
accuracy correction factor and a variability factor. The following subsections discuss
these three components of the treatment standard cal‘cvulation. This calculation is

summarized in Table 6-5.

Detection I;imits

~ The detection limit for ethyléne» dibromide in ash was transferred to methyl

* bromide to calculate the treatment standard for nonwastewater forms of K131 and K132.

Acé‘urag Correction Factors

. The detection limit used to calculate the treatment standard for methyl
‘bromide was corrected using matrix spike recovery data from the same test from which

the detection limit was taken- to account for analytical interferences associated with the

MLM/027 . . e -
1031-01.mim - 6-16

-

. ‘.

K

.
o

:'.

|

!

- { -
Py
SR

i
) '
S
| .
1
I -
i
| o
Lo .
. ] .
]
i .
]
. ‘.
..
. i
]
i
:
‘ [ . '
A .
. o
b
|
]
i
i
- )
! ;
E.,
I.
i -
i
o
b
]
j
‘ .
I
!
]
i
|
i




1
f

. chemical matrices of the samples. The detection limit was corrected for accuracy as
follows:. | " ‘ |

\

J A matrix spike recovery was determmed for the regulated constitu-
. ent. In cases where a matrix spike was not performed for a
regulated constituent in the treatment test from which the detection ’
limit was taken, the matrix spike recovery from a similar constituent
from that treatment test was transferred to the’ constttuent

"o An accuracy correction factor was determined for the constituent by
dividing 100 by the matrix spike recovery (expressed asa
‘ percentage) for that constlt'uent ’

o The detection limit was then corrected by multtplymg by the
" corresponding accuracy correction factor.. The accuracy corrected .
: - detection limit for ethylene dibromide (and transferred to methyl
A \ : -~ bromide) is shown on Table 6-5

. , o The matrix spike recovery used to ad]ust the detecnon hm1t for methyl .

" bromide in nonwastewater forms of K131 and K132 is included in Appendix B.
Duplicate matrix sprkes were performed for some waste constituents. 'Ifa duplicate
matrix spike was perforrned for a constituent, the miatrix spike recovery used for that
constituent was the lower of the two values between the first matrix sprke and the -
duphcate splke ‘Matrix spike recoveries of less than 20% are not acceptable and were
not used to correct detection limits, Matrix splke recoveries greater than 100% were
considered to be 100% for the purpose of this calculanon so that the data were not
adjusted to concentrations below the detectton hmlts

Variablhg Factog

The vanablhty factor accounts for the- vanabthty mherent in treatment
system performance, treatment resxdual collection, and anaiysrs of the treated waste
) samples Variability factors could not be calculated for waste constituents that were not
; ' . ~ detected in the mcmerator ash residuals. In these cases, a vanabrhty factor of 2.8 was

MLM/027 T
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, used to account for this mherent vanablllty, as discussed in the Methodologx fo
. Developing BDAT Treatment Standard (1)

662 Wastewaters !

Treatment standards for wastewater forms of K131 and K132 were ,

calculated based on data compiled from EPA’s wastewater treatment pefformance '

to calculate the BDAT treatment standard for methyl bromide in wastewater forms of
K131 and K132. |

The concentratlon-based treatment standard for methyl bromide was _ e

calculated by multlplymg the constituent efﬂuent concentration (as presented in Sectxon\

dis_cuss these three components of the treatment standard calculation. The calculation

for methyl bromide in wastewater forms of K131 and K132 is summarized in Table 6-5.
Const-ituent Effluent Concentration
The effluent concentration obtained using the BDAT fdr methyl bromide

in K131 and K132 was determined as discussed in Section 6.3.2. The treatment

performance data for methyl bromide are presented in Table 6-4.
Accuracy Correction Factors

Accuracy factors account for analytical interferences associated mth the

variability factors were originally calculated.to represent ~performance, analytical, and |
matrix variations, an additional accuracy correction factor was not used.

| MLM/27 . '
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database Spec1ﬁcally, treatment. performance data from blologlcal treatment were used .

6.3) by an accuracy correcthn factor and a variability factor. The following subsectlons- ‘

chemical matrices of the samples. An EAD variability factor was transferred for use m
the calculation of the methyl bromide treatment standard. Based on the fact that EAD



. . . Variability Factors

A vanablhty factor (VF) accounts for the variability mherent in the .
treatment system performance, treatment residual collectlon, and analysis of the treated
waste samples. . Variability factors are calculdted as described in EPA’s Methodology for
Develogmg BDAT Treatment Standards (1). However, original effluent data points = .
were not available for methyl bromide in K131 and K132 since WERL efﬂuent data

. were used to determine treatment standards and these data were p'reeented as averages
in the WERL database. -Therefore, it was not possible to calculate an individual

| variability factor for this constituent; inStead, an average variability factor was used, The
a\;erage variability factors were generated from the EAD variability factors 'and are
specific to the type of constituent under consxderatxon (ie., volatlle orgamc acid
extractable sermvolanle orgamc etc) The calculatlon of average vanablhty factors is

. dlscussed in Appendlx C

MLM/027 - : :
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“Table 6-1 o : - . ‘
Summ'ary of Available Characteltization Data |
~ for K131 and K132 -

Consntuents Beheved to be Preﬁent in K131 and K132*
BDAT List Cogtltuents

- [Methyl Bromide

Other Constituents

Dimethyl Sulfate

 Methyl Hydrogen Sulfate
Methyl Ether

- [Hydrobromic Acid - . ] ' . ‘

*All data for constituents believed to be present in K131 and K132 is ciassﬁed as
Conﬁdentlal Business Informatlon. L

MLM/027
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Table 672

- Treatment Performance Data Collected 'by EPA
from Incineration of Ethylene Dibromide (EDB)
at Rollins E‘nviron'mgntal Services, Inc. (Texas)'- Incineration

1-,2-Dibromoethane.
|(Ethylene dibromide)

‘Source: EDB Test Burn Progress Emissions Test Results (13).

.

MLM/027
1031-01.mim -

621 -




A . T - b e

- : . Table 63 SR | , .
Desngn Parameters for the Inclnerator System at Rollins
J Environmental Services,. Inc. (Texas) '

‘Physical Design Parameter

b
¢ 1.5 feet

32.8 feet
2,324 cubic feet
NR .

1.18-inch steel plate with 9-inch refractory lining.

D.59-inch steel plate with castable refractory and refractory brick

Manufacturer : . ' o . .

Height - .

Inside diameter © - 1625 feet . :

I ength 3 4 feet N r -
olume . : 1429 cubic feet ' ’ ' T
idth - :

RBURNER:

Manufacturer , I

Height oL .5 feet : S ' ’

Inside diameter ' NR . - L ' _ ' '

Length - 49 feet _ :
olume ° S 8,300 cubic feet

(Width . - [12.5 feet ) ) -

Materials of construction: ' . l
Outer shell - 1 mch refractory bricks support by stainless steel clips attached to

o v steel beams. .
ifing, . " G-inc bricks. 5 -

<

NR - Not Reported
*This eqmpmcnt was desngned for RES(TX), Inc., and therefore does not carry a model numbcr. -

M Sourec. EDB Test Burn Progrcss Emissions Test Results (13) - o N . .

- MLM/027
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Table6-5 =~~~ | .

/

Calculation of Nonwastewater and Wastewater .
Treatment Standards for K131 and K132

*The vanab:hty factor represents an EAD V'F\ and, therefore, accounts for both variability and accuracy
correction.
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0 z_-ETHoxYEmANOL WASTE (U359)

This section describes the Agency’s approach in establishing BDAT
treatment standards for U359. This includes a descrlptton of the industry affected by the ,
land disposal restrictions for 2-ethoxyetha:nol wastes, a presentation of available waste
charactenzanon data, and a dlscussmn of the Agency’s ratlonale in determmmg BDAT

'treatment standards for this waste.

71 Industry Affected and Waste Characterization
7.1 - . Irrdqstry Affected and Process Description

- To the AAgency’s knowledge, three ‘domestic.feci]ities manufacture 2-

ethoxyethanol and may potentially generate U359. Table 7-1 lists these facilities by state

and EPA region." These facilities were 1dent1ﬁed using the 1990 SRI Directory of
Chemical Producers (3) and data collected dunng EPA’s hstmg efforts for U359 (17)

v

- U359 consists of a commercial chemical product or manufacturing

" intermediate from a non-speciﬁc source containing 2-ethoxyethanol as the sole active -

mgredlent Commercla.l chemical products or manufacturing intermediates include all
commerclally pure grades of the hsted chemical, all technical grades, and all formulated
products in which the listed chemical i is the sole active ingredient. Off-specification
product containing 2-ethor(yethanol as the sole active ingredient is also included. Finally,

.any resrdue that remains in a container that contained 2-ethoxyethanol or mner liner

removed from a container that contained 2-ethoxyethanol and that will not be recycled

"reclalmed or reused or any resrdue or conta.mmated soil, water, or debns from a splll of

2-ethoxyethanol i 1s also considered U359. U359 does not include’ manufactunng process

-wastes. A process ‘waste occurs when a product 1s

e . Discarded or intended to be discerded;

MLM/027 . : :
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. Mixed with another material and apphed to the land for dust : .
' suppression or road treatment; - ,

° Apphed to land in lien of its original mtended use, or -

. 'Distributed or burned as a fuel or fuel additive.
712° . Waste Characterization

_ - Table 7-2 presents a summary of the as}ailable' characterization data for
U359. o

.72 _ Applicable and Demonstrated Treatment Technologies

This section identifies the technologies,-that are applicable for the A

treatment of nonw'z_'ls_te.\#ater and wastewater forms of U359 and determines which of the :

- applicable technologies can be considered demonstrated for the purpose of establishing ' .
_BDAT. .~ ' - |

To be applicable, a tecflnology must theoretically be usable to treat the
waste in qﬁestion or to treat a waste that is similar, in'ten_:ns of parameters thag affect
treatment selection. (Detailed descriptions of technologies that are applicable to listed
hazardous wastés élje provided in EPA’s Treatment Technology Background Ddcument'
(5).) To.be' demonstrated, a t¢chnology must be employed in full-scale operation for
treatment of the waste in question or of a similar waste. TechnolpgieS available only at
pilot-scale or bench-scale operations are not considered in identifying denionstrated

technologies. -

MLM/027 _ \
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721 Applicable Treatment Technologies -
k ' Nonwastewatersi o !

Since nonwastewater forms of U359 may coritain hazardous organic
constituents at treatable concentrations, applicable treatment technologies include those
that destroy or reduce the total amount of various orgamc compounds in the waste. The .
) 'Agency has 1dent1ﬁed the followmg treatmeut technologles as apphcable for these
‘was_tes '

"« Chemical oxidatiori;
. ~Cnt1cal fluid extractron followed by mcmeratlon of the contammated.
solvents; o '

. Distillation'
o Fuel substxtutron

, o Incineration (ﬂmdlzed-bed rotary klln, and liquid mjectron),

. Solvent extraction followed by incineration or recycle of the extract;
,® . Wet air oxidation.

These treatment techniologies were identified based on current waste treatment practices .
_ and engineering judgment and are described in more detail in Appendix A.

Wastewaters -

Since wastewater forms of U359 may contain hazardous orgamc
. constituents at treatable concentratlons, apphcable teclmologtes mclude those that

destroy or reduce the total amount of various orgamc compounds in the waste.

?

-

MLM/027 . : R
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Therefore, the Agency has 1dent1ﬁed the following treatment technologies as potenually .
apphcable for treatment of these wastes: '

~*  Biological treatmerit;
. Carbon adsofpﬁon;

. ~ Chemical' oxidation;
. Dlsnllatlon, -

. Incmeratwn (ﬂuxdlzed-bed rotary luln, and hquld injection);

s - Solvent extraction followed by incineration or recycle of the extract;
e Steam s_trippiﬁg; and
e Wet air oxidation.

~ These treatmeht technologies were identified based on current waste treatment practices .
- and engineering judgment and are described in more detail in Appendix A. '

The concentrations and type(s) of constituents present in the waste y

~ generally detérmine which technology is most applicable. Carbon adsorption, for S
example, is often used as a polishing step following primary treatment by biolbgical

treatment, solvent extraction, or oxidation.‘ Typically, carbon adsorption is applicable for
treatment of wastewaters contammg organic constituents at concentrauons of less than

0.1%. Wet air o:udat:on, biological treatment, and solvent extraction (followed by

incinieration or recycle of the extract) are apphcable for treatment of wastewaters

containing organic constituents at concentrations of up to 1%.
722 - Demonstrated Treatment Technologies

, This section identifies those applicable treatment technologies that EPA
" considers to be demonstrated for the purpose of establishing BDAT for U359. - .

MLM/027 . .
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. o Nonwastewatg_ s E
The 'Agency believes that incineration is a demonstrated '_technolo'gy for the
treatment of nonwastewater forms of U359. For the land disposal restrictions program,
the Agency has tested rotary kiln incineration on a full-scale operanonal basis for many

orgamc waste constituents mcludmg

A:‘ omatic é;.nd othe_:r Hy drocarb;m Wast'és
leueﬁe . |
 Broininated Organic Wastes
Ethyléne Dibromide _
. | . | lBis(Z-chloroéthyl)ethér
_ 1,1-Dichloroethane

1,1,1-Trichloroethane
' 1,2,4-Trichlorobenzene .

Halogenateg Pesticide and Chlorobenzene 'Waétes

Hexachlorocyclopentadlene
Chlordane

Heptachlor ‘
Chlorobenzene .
1,2-Dichlorobenzene -
1,4-Dichlorobenzene
Hexachlorobenzene
‘Pentachlorobenzene
Pentachloronitrobenzene
1,2,4,5-Tetrachlorobenzene

* 2,4-Dichlorophenoxyacetic acid .
Methoxychlor B
Hexachlorobutadiene

. |

MLM/027 .
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Oxygenated Hydrocarbon and Heterocyclic U and P Wastes B '

Acetone

Ethyl acetate -
-Methyl ethyl ketone
Methy! isobutyl ketone -
1,4-Naphthoquinone

- Wastes of a Pharmaceutical Nature

ISosafrole '
Phenolic Wastes.

2-sec-Butyl-4,6-dinitrophenol (Dinoseb)
o-Cresol ' o
p-Cresol

Phenol

Polynuclear Aromatic Wasteg

Benzo(a)pyrene
Chrysene . ;
Indeno(1,2,3-cd)pyrene
Benz(a)anthracene
Fluoranthene .
Naphthalene

~ Organo-Nitrogen Compound Wastes

Acetonitrile
Acrylonitrile
Aniline
Nitrobenzene

Pyridine

_ Misce;llaneoﬁ Haiogenated Organic Wastes -

- Chloromethane o
Dichlorodifluoromethane
Vinyl chloride
Bis(2-chloroethyl)ether .
3,3’-Dichlorobenzidine
Pronamide '

76




' incinerated off site and another generator indicated that biological treatment sludges

In addition, current management practices for nonwastewater forms of

U359 include incineration. One generator of U359 indicated that this waste was
from-the treatment of wastewater forms of U359 are also mcmerated

. 'The Agency believes that because mcmeratlon is demonstrated for the
treatment of many organic waste constituents, mcludmg those which are structurally-
sumlar to those constltuents found in U359, that mcmeratlon is also demonstrated for

U359. The Agency is not aware of any facilities that treat these wastes by fuel -

" substitution. However, the Agency beheves that fuel substltutlon is an appropriate

technology for these wastes,. parncularly con51denng that 2-ethoxyethanol contains only
carbon hydrogen, and oxygen m its molecular structure '

From review of the 1986 TSDR Survey (6) and the USEPA’s Water
Engineering Research Laboratory (WERL) database (7), the Agency has determmed

that some facilities also treat nonwastewater forms of aromatic and polynuclear aromat1c -

wastes or wastes Judged to be s1m1lar to U359 using wet air oxidation, chem1cal
oxidation, and _dlsnllatxon on a full-scale operatxonal basis. Therefore, EPA considers

. these technologies to be demonstrated for aromatic and polynuclear aromatic wastes
suchas U359, . - . S

The Agency is not aware of any. facilities that treat nonwastewater forms of

- these wastes. or wastes judged to be similar on a full-scale operational basis using solvent

extraction (followed by incineration or recycle of the extract) or critical fluid-extraction-

-(followed by incineration of the eontamir.iated solvents); therefore, EPA believes that |

these technologies are not currently demonstrated for these wastes.

| Mim27 . . .
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- Wastewaters - a . | . .

‘Tt‘l'e foﬂo“ri;ig technolog'iés have been idéhtiﬁed as dgmbnsirated fbr-

_treatment of the following types of orgariic wastes (organized by chexilical structure):

Aromatic and Other Hydrocarbon Wastes

Iﬁcineration i
Biological Treatment’
Carbon Adsorption

‘Wet Air Oxidation

Chemical Oxidation

Steam Stripping

" Brominated Organic Wastes
Biological Treatment
Halogenated Aliphatic Wastes ) | T .

Incineration ; | 1 ' ‘
Wet Air Oxidation

‘Chemical Oxidation

Biological Treatment

Carbon Adsorption

Solvent Extraction

Distillation

- Steam Stripping

Halogenated Pésticide_ and Chlbrobenzeﬁe Wastes

. Biological Treatment
Wet Air Oxidation
Steam Stripping :
Carbon Adsorption

Oxygenated ‘Hydrgca.rb. on_and Heterocyclic Wastes
~ Biological Treatment_ \ |

Carbon Adsorption
Steam Stripping

. Wet Air Oxidation o | .

MIM/027
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of some of the Waste groups. However, commenters responding to the Second Third

_ Phenolic Wastes

Wastes of a Pharmaceutical Nature

Wet Air Oxidation

Wet Air Oxidation
Carbon Adsorption , .
Biological Treatment SR .
~ Chemical Oxidation ' S
* Solvent Extraction
- Steam Stripping

.'Polmuclea: Aromatic Wastes‘

Incineration -
Biological Treatment
Carbon Adsorption
- Wet Air Oxidation
Chemical Oxidation
- Steam Stripping
N .
Organo-Nitrogen Compound Wastes

Biological Treatment -

Carbon Adsorption

Steam Stripping

Wet Air Oxidation
 Solvent Extraction '

Miscellaneous Halogenated Organic Wastes N

Biological Treatment
Steam Stripping
Carbon Adsorption
Solvent Extraction followed by Steam Stnppmg followed by Carbon
Adsorption
Chemical Oxidation
" Wet Air Oxidation.

The Agency is not aware of any facilities that incinerate wastewater forms

proposed rule indicated that they were incinerating many wastewaters and that they did

- MLM/027
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not want to be precluded from doing so. In addition, the Agency has conducted .
incineration tests which demonstrate that mcmeranon is an effective treatment
_technology for a wide vanety of organic compounds, including halogenated and
nonhalogenated organic compounds and pesticides. EPA’s evidence that incineration
constitutes significant treatment for these compounds is that these compounds weré
quantified at or near their detection limits in the ash and scrubber water residues from
these tests.. The chemical structures and physical pioper,ties of these compounds are
similar to those of 2-ethoxyethanol. Since incineration is demon;trate‘ci-for treatment of
" waste constituents in non'wastéwater forn_:s of U359 as discussed in above, the Agency
belicves incineration is also demonstrated for these waste constituents in wastewater
forms of these wastes. Therefore, the Agency also identifies incineration as a demon-

strated technology for wastewater forms of U359.

Based on engmeerlng ]udgment, the Agency considers the followmg _
technologles to be demonstrated for wastewater forms of U359: - - . »

. Biological treatment;
e  Carbon aﬁsorp'tion; |
¢ Chemical oxidation;
. Distillation;

. o Incmeratlon (ﬂmdxzed—bed rotary k11n, and liquid mjectlon),

o Solvent extraction followed by mcmeranon or recycle of the extract,
. Steam stnppmg; and
. Wet air oxidation.

- MLMA027 ‘ .
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73 Identification of Best Demonstrated Available Technology (BDAT)

- This section presents the Agency’s ratronale for determmmg the best -
demonstrated available technology (BDAT) for nonwastewater and wastewatér forms of
U359. The best demonstrated available fechnology is determined based on a thorough
review of all the treatment data available on 'the waste of concern or wastes judged to be -
similar. | - |
For a treatment technology to be identified as "best," the treatment,

:performance data are screened to determme ..

‘. Whether the data represent operation of a well-designed a.nd well- :
operated treatment system; :

° Whether sufficient analytical qualtty assurance/quahty control mea-
.~ sures were employed to ensure the accuracy of the data and

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

. Following the 1dent1ﬁcatlon of "best," the Agency determmes whether. the
technology is "available.” An available treatment technology is one that (1) is not a '
'propnetary or patented process that cannot be purchased or licensed from the propnetor :
‘(i.e., it must be commercially available), and (2) substantially diminishes the toxicity of
the waste or substantially reduces the likelihood of migration of hazardous constituents

from the waste.
731 . Nonwa_stewaters o

As drscussed prevtously, incineration is a demonstrated treatment

technology for nonwastewater forms of U359

MLM/027 . : C
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The Agency obtained incinerator ash analytical data from the 14 BDAT. .
treatment tests, conducted at well-designed and well-operated hazardous waste '
_ incinerators. Strict quality assurance/quality control measures were employed to ensure
the accuracy of the data, and since EPA was collectmg these data to ldentlfy and
chatacterize BDAT treatment technologres, appropnate performa.nce vanables, namely
U and P waste constltuent concentrations in treated and untreated waste, were '

,measured The Agency has determined that due to the hrgh temperatures, efficient .
mixing, and consistent residence times used at commerc1a1 hazardous waste mcmerators,
mcmeratlon processes are relatrvely indiscriminate in the destruction of organics. Based
on the treatment performance data available, the Agency considers incineration to be-the
"best" technology for the treatmént of nonwastewater forms of U359,

Incineration is a commercially available technology. Addiﬁonany,
treatment performance data from the 14 BDAT mcmeratron treatment tests show.
substantial treatment by incineration for the waste consntuents in nonwastewater forms - .
of unquantrﬁable U wastes. - Therefore, incineration is considered an. "available”
' treatment technology for U359 for the purpose of estabhshmg BDAT.

Incineration has been determined to be BDAT for all of the
nonwastewater organic constituents that cannot be quantified in hazardous waste
matrices using current analytical methods, including those contained in nonwaste_Water
forms of U359, based on their similarities in chemical and physical properties.

) T\he Agency is promulgating fuel Substirution as an alternative to
'incineration for nonwastewater forms of U359. The basis of this decision is that
2-ethoxyethanol is a readily oxidizable carbon, hydrogen, and oxygen cornpound that will
not release undesirable products (such as halogenic acrds, mtrogen, or sulfur droxrde) ~

‘upon combustlon
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132 - | Waste\iaters 2

. As dlscussed previously, 1nc1nerat10n, wet air oxrdanon, blologxcal "
treatment, carbon adsorptron, solvent extraction followed by incineration or recycie of
the extract, chemical oxidation, distillation, and steam stripping are all demonstrated
technologies for-the treatment. of, wastewater forms of .U359. ' ’
r . .

" The Agency believes that the best technologies for treating wastewater
* forms of U359 are those 'technologies that destroy the constituents found in these wastes. -
'~ Steam stripping, solvent extraction followed by incineration or recycle of the extract, and
 distillation are technologies that remove the constituents from the wastewater stream; N
however the waste consutuents are not destroyed. but are processed into a more
concentrated waste stream, i.e., the condensate, extract, or bottom stream (or still
. bottoms). These waste streams typically requu'e further treatment before disposal. As a
result, the Agency does not consider steam stnppmg, solvent extraction, or distillation to
be the best technologles for treating wastewater forms of the wastes covered in this

| _ subsection.

N

. Because a teclrnology removes waste coﬁstituents from the waste stream to
. be land disoo;sed, but does not destroy them, does not necessarily preclude it from being
considered "best". As discussed below, carbon adsorpﬁon is_-being established as part of
the chemical oxidation and biodegradation treatment trains. The purpose‘ of the carbon -
adsorption step as part of these treatment t_rains' is to remove 'orga.m'c by-products .

| resulting from the oxidation of waste constituents or biologically degraded by-products.
Carbon adsorption was selected as the removal step over steam stripping, solvent

" extraction; and disti]lation because the Agency beiieves that carbon adsofption is the
most appropnate removal technology for the widest range of organic compounds hkely to

be present in the oxidation and blologlcal treatment efﬂuent streams.

4
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Chemical oxidation provides treatment by. oxidizing (or destroying) the . '
orgamc constituent in U359, However to ensure effective treatment of tl:ns waste, . ‘
. chermcal oxidation treatment should include a final carbon adsorption or blologlcal
treatment step. Since 2-ethoxyethanol is not quantifiable, it is not possible to accurately
judge the effectiventess of the chemical oxidation step. Thefefore, the Agency believes
that it is sound engmeenng Judgement to include a final step of carbon adsorption or
biological treatment followmg oxidation. - Carbon adsorption or blologlcal tréatment will
ensure that the oxidation by-products are removed from the wastewater matrix. The
Agency believes that chenical oxidation followed by carbon adsorpnon or blologlcal
treatment should be considered a "best” technology train for the t_reatment of .
_2-ethoxyethanol in wastewater forms of U359. (It should be noted that spent carbon

". from the treatment of these wastewaters would become a nonwastewater form of this .

waste (54 Federal Reg;ste 26630-1 June 23 1989) and thus would be required to be
mcmerated to meet the apphcable treatment standard. )

The Agency is also inc_:luding biodegradation followed by carbon. adsorption .
as a "best” technology train for the treatment of 2-ethoxyethanol in wastewater forms of
© U359. This is based on the determination that 2-ethoxyethanol is known to hydrolyze -

‘rapidly to ethanol, which is known to be amenable to biological treatment.

The definition of bmdegradanon asa technology-based standard for hsted
wastewaters calls for 0peratmg the unit such that “a surrogate compqund or indicator
parameter has been substannally reduced in concentration in the residuals.” EPA
believes that this provision will provide permitting and compliance authorities with
" sufficient control over the blodegradatlon unit that blodegradauon can be desxgnated as

BDAT for U359. ' '

The Agency believes it is sound éngineering judgement to include a final
step of carbon adsorption following biodegradation to ensure effective treatment of
U359. This step will ensure that the biological breakdown products are removed from . ‘

b
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the wastewater matrix. (It should be noted that spent ca:ben from the tteatment_ of
these wastewaters becomes a nortwastewater form of this waste (54 Federal Register.
26630-1, June 23, 1989) and thus would be requn'ed to be mcmerated to meet the
apphcable treatment standard.) '

In cases where the Agency has treatment performance data for both
wastewater treatment processes and incineration (as measured by total constituent.

concentration in scrubber water), the Agency prefers to establish treatment standards

based on the. wastewater treatment. processes. However, the Agency has determined that
wastewaters are also treated by incineration and does not intend to preclude mdustry
from continuing this practice. Therefore, EPA is also identifying incineration as a best

demonstrated technology for these wastes. .

Treatment performance data mcluded in Volume A of the Background
Document for Organic U and P Wastes and Multl-Source Leachate (F039) (8) show
substantlal treatment of organic constituents by carbon adsorptlon, chemical oxxdatlon,
and b1010g1ca1 treatment. In addition, these technologles are (:ommercxally available.

' Therefore these technologies are considered to be "available” treatment technologies for
. the purpose of establishing BDAT. As discussed in Section 7. 3 1, mqneranon isalsoan -

"available" treatment technology for treatment of these wastes.

Based on the above discuseion, EPA ispfomulgating the follewing methods
of treatment as treatment standards for orgatﬁc constituents that are not quantifiable in
wastewater forms of U359: (1) incineration, (2) chemical oxidation followed by carbon
adsorption, (3) chemical oxidation followed by biological treatment, and (4)

" biodegradation followed by carbon adeorption._ The Agency believes 'th'ese standards will

ensure effective treatment (removal and destruction) of the constituent of concern. -

MLM27 . .
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Table 7-1 . - .
Facilities that May Generate U359
by State and EPA Region

exas Eastman Co.

nion Carbide Chemicals and Plastics:

‘MLM/027
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Table 7-2 .

Summary of Available Characterization Data for U359

o ::'fCharactenzanon Data.

boratory Liquid Samples* ~ [100% 2-Ethoxyethanol

nknown® o : ~ -Ethoxyethanol (concentration NA)
' Benzene (concentrations NA)
|Cellosolve Acetate (concentrations NA)

359 Organic Liquid® - - " 9% 2-Ethoxyethanol
359 Untreated Water® - o <0.1% 2-Ethoxyethanol - ' “

359 Contamminated Soil* | NA , | | ]]

'NA - Not available

*Questionnaire response from Oxy Petrochemlcals Inc.

- ®Questionnaire response from Union Carbide Chemicals & Plastics.

°Quest10nna1re response from Texas Eastman Company.

.
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trickling filter technologies. This ,technology generates two treatment residuals: a [‘
~ treated effluent and a waste biosludge " Waste biosludge may be land disposed without

consntuents in wastewaters are selectlvely adsorbed onto powdered or granular activated
carbon. This technology generates two treatment residuals:- a treated effluent and spent
" activated carbon. The spent actxvated carbon can be reactlvated, recycled or

- Appendix A | ‘
TREATMENT TECHNOLOGY DISCUSSION
_ Biolo ical Treatment
Btologxcal treatment (or Blodegradauon) isa destructlon technology in
wlnch hazardous orgamc constltuents in wastewaters are blodegraded Types of -

biological treatment include aerobic fixed ﬁlm, aerobic lagoons, activated sludge, ,
_anaerobxc fixed film, _rotatmg brologlcal contactors, sequential batch reactors, and

further treatment if it meets the apphcable BDAT nonwastewater treatment standards
for regulated constltuents S
- -Carbon Adsorption ‘. ' .

Carbon adsorpuon isa separatlon technology in whlch hazardous orgamc

mcmerated

. Chemic_al Oxidation

Chemlcal oxldatron isa treatment technology that may be used to treat

- wastes contalmng organics and, in some cases, to treat sulfide and cyanide wastes. The

basic prmclple of chemical oxidation i is that some dissolved organic compounds morgamc

_cyanides, and sulﬁdes are chemically oxidized to yteld carbon dloxlde, water, salts, su:nple N

orgamc acids, and in the wse of sulﬁdes, sulfates. The principal chemical oxidants used :
are hypochlonte, chlonne gas, chlorme ledee, hydrogen perox1de, ozone, and potassium -

1031-01.mim : ' A-1-




, permanganate Chemical oxidation generates an aqueous waste stream which is either )
discharged or transferred to another process for. further treatment. ‘ | .
Chemically Assisted Clarification

Chemically assisted clariﬁ_cation; including chémical precipitation, 1s a -
separation teehnology.in which the “addit,ion of chemicals during treatment results in the
“formation of insoluble solid precipitates from the svastewater by setth'ng, clarification,
and/or pohshtng filtration. This technology generates two treatment reslduals treated
wastewater effluent and separated solid precipitate. The solid prectpltate would then
reqmre additional treatment as Spectﬁed by the nonwastewater BDAT treatment
standards. . N ,\

gritical Fluid Exti-aetigg

Cnncal fluid extracttou isa solvent extractton technology in whrch the .
solvent is brought to its critical state (hqmﬁed gas) to aid in the extraction of hazardous I
organic constituents from the wastes After the extraction step, the solvent is returned to .
_ its normal gaseous state, generatmg a small volume of extract that is concentrated in -
hazardous organic constituents. ‘This technology generates two residuals: a treated waste
residual from which most of the contaminants are removed.and an extract, The extract
* may be recycled or may be treated by incineration. | ‘ |

. Distillation

* Distillation is the separation of a liquid mixture into various components by

| a process of vaporization and condensation. As a treatment technology, distillation is

applicable to the treatment of wastes contain.ing Organies ‘that are volatile enough to be

removed by the apphcatton of heat. This technology generates an orgamc stream that S
may be reusable, and a bottom stream that is often incinerated. - ] :
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Fuel Substitution V

—Fuel substitution is a destruction technology in which energy, as heat, is

transferred to the waste to destabilize chemical bonds and destroy orgaric constituents.'

. Fuel substitution differs from incineration in that the waste is used as a fuel in industrial

furnaces or boilers. - Two- resxduals ‘may be generated by the fuel substitution process
ash and scrubber water. The Agency limits the use of fuel substitution as a method of
treatment to waste streams whose regulated constituents conta.m only carbon, hydrogen,

and oxygen in therr molecuiar structure.

Incineration

Incineration is a destru‘ctibn technology in which energy, as heat, is
transferred to the waste to destabilize chemical_b'onds and destroy organic constituents.
There are different types of incinerators desrgned to accommodate different forms of |
wastes. In a fluidized-bed incinerator, waste is mjected into the fluidized-bed material
(generally sand and/or incinerator ash), where it is heated to its ignition temperature.
Heat energy from the combustion reactions is then transferred back to the ﬂuldxzed bed |
Ash is removed penodlcally dunng operation and dunng bed change-outs

Ina rotary kiln incinerator, wastes are fed. tnto the elevated end of the

. kiln, and the rotatlon “of the kiln mlxes the waste w1th hot’ gases to heat the waste to its

ignition temperature. Ash is removed from the lower end of the kiln. Combustion gases

from the kiln enter the afterburner for complete destruction of organic waste

eonstitoents. Other wastes may also be injected into the afterburner.

" In a liquid injection mcmerator liquid wastes are atomized and mjected
mto the incinerator.’ In general, only wastes with low or negligible ash contents are.

amenable to h_qmd.mjectlon incineration. Therefore, ‘this technology genera.lly does not

- generate an ash residual. -
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Combustion gases from the incinerator are then fed to a scrubber system - - .
for cooling and removal of entrained particulates and acid gases, if present. In geheral,
with the exception of liquid mjectlon incineration, two residuals are generated by

mcmerauon processes ash and scrubber water

PACT® Treatment

PACT® treatment is a combmatlon of ca:bon adsorptlon and biological
treatment in which hazardous organic constituents are blodegraded or selectively
adsorbed onto powdered activated carbon. This technology generates two treatment .
residuals: a treated effluent and spent carbon/biosludge. The spent carbon may be

regenerated and recycled to the process or may be inciner_ated..‘
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 :
. ;emipermeable"membrane ata pressure greater than the osmotic pressure'caused by the
dissolved organics in the wastewater. This technology generates two treatmeﬁt reeidua.ls:
the treated effluent wastewater and the concentrated orgamc salt materials which do not

" pass through the membrane.

§olvent Extraction

~ Solvent extraction, including liquid-'licluid extraction, is a sepmzlﬁon'
technology in which organics are removed from the waste due to greater constituent
solubility in the solvent phase than m the waste pllakc This technology generates two
residuals: -a treated waste re51dual and an extract. The extract may be recycled or may

be treated by incineration.

MLM027 , '
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Stripping Treatment p

- Stripping treatment is a separation technology. Steam stripping is a
technology in which wastewaters containing volatile organics have the organics removed
by application of heat .using steam as the heat source. Air stripping is a technology in

which wastewaters contammg volatile organics have the orgamcs removed by

.volatlhzatxon This technology generates one treatment residual: treated efﬂuent.
. E:msslons from stnppmg treatment may require further trea.tment

Wet Air Oxidation

o

Wet air oxidation, including supercritical oxidation, is a destruction |

. technology in which organic constituents in wastes are oxidized and destroyed under

pressure at elevated temperatures in the presence of dlssolved oxygen. Thls technology o

s apphcable for wastes compnsed primarily of water and up to 10% total organic

constttuents. Wet air oxidation generates one treatment residual: treated‘ effluent. The
treated effluent may require further treatment for hazardous organic constituents by

carbon adsorption. Air emissions from wet air oxidation may require further treatment

3

by incineration.
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Appendix B _ -
ACCURACY CORRECTION OF DATA

The treatmeént performance data and detection limit data used to

- determine treatment sta.ndards were adjusted to account for analytlcal interferencés

associated with the chemical matrices of the samples. Generally, treatment performance

~ data were corrected for accuracy as follows: ( 1) a matrix spike recovery was determmed' ‘

for each BDAT List constituent; (2) an accuracy correcnon factor was determined for
each of the above constituents by dividing 100 by the matrix spike re_covery (percent) for

 that constituent; and (3) treatment performance data or detection limit data for each

BDAT List constituent were'corrected by multiplying the data for e:ich constituent by its
corresponding accuracy correctlon factor The procedure for accuracy correcuon of the
data is described in further detail below. '

Matrix sptke recoveries are developed by analyz:ng a sample of a tredted |
waste for a consntuent and then re-analyzmg the sample after the addition of a known
amount of the same constituent (j.e., spike) to the sample. The matnx splke recovery
represents the total amount of constituent recovered after spﬂung, minus the initial

~ concentration of the constituent. Duphcate matrix spikes were performed for some

BDAT List constttuents Ifa duphcate matnx spike was performed fora constituent, the

_matrix spike. recovery used for that constituent was the lower of the two values between .

the first matrix sprke and the duphcate sp:ke

\

In cases where. a matrix spike was not performed for a waste conetituent in
. the treatment test from which the detechon limit was taken, the matrix spike tecovery

from a s:mﬂar constituent from the treatment test was transferred to the constituent.

| Matrix spike data for chloroform was transferred from the matrix spike recoveries for

trichloroethylene in the same incineration test. The matrix splke for tnchloroethylene
was 100%, resulting in an accuracy correctton factor of 1. ‘ '

]
.
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For some constxtuents treatment performance data were transferred from .
F, D, or K wastes. In these cases, when a matrix spike was not performed for a '
particular consntuent, the matrix spike recovery for each constituent was derived from

the average matrix splke recoveries of the appropriate analytical fraction (e.g., volatlle or
semivolatilé organics) for which recovery data were available. First, the matrix spike

recoveries for all volatile or semivolatile organic constituents from the first matrix spxke

_ were averaged. An'average matrix spike recovefy was then calculated for the duplicate

matrix spike recoveries. The lower of the two average' matrix spike recoveries was used

to calculate the accuracy. correction factor for the constituent.

'An accuracy correction factor was determined for each constituent by

~ dividing 100 by the nia;rix spike reeovery (pereent) for that'constituenvt. An accuracy

cdrrection factor of 1.00 was used when both the matrix spike and duplicate mé.trix spike
"recoveries exceeded 100 % to ensure the data were not adjusted to concentrations below

the detect:on limits. Matrix spike values of less than 20% are not acceptable and were

" not used to correct- detectlon hnnts, nor inchuded in calculatlng average matrix splke ‘ . '
recoveries.

Table B-1 presents the accuracy con'ecnon of data from the ethylene |
dlbromlde (EDB) incineration test. Accuracy correction factors used for each waste
' code are presented in Sections 4 and 6.
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disposal rule in the past to determine average accuracy correction factors. . -

Appendlx C.
VARIABILITY FACTOR CALCULATIONS

A variability factor (VF) accounts for the vai'iabih'ty inherent in the.
treatment system performance, treatment residual collection, and analysis of the treated’

- waste Samplés.' Variability_ factors aré_calculatt_:d as described in'EPA’s Methodology for
" Developing BDAT Treatment Standards (1). '

Oﬁginal effluent data points were not always available; therefore,

variability factors for some constituents were not calculated as déscnfbéd in Reference 1.

For example, WERL effluent data were presented'as averages in the WERL database,

' : and therefore, it was not possible to calculate an individual variability factor for these

éonstitueﬁts since actual effluent data points were unavailable. For vola’t:ile and
semivolatile organic constifuégts where a va;iability factor was unknown or could not be
calculated, an 5verage‘ vari'ability factor was used. Thé average variability factors were
generated from the EAD variability factors and are specific to the type of consntuent

- under consideration (i.e., volatile organic, base neutral extractable semlvolatlle orgamc,

etc.). The average volatile organic variability factor is an average of the sum of volatlle

L vanablhty factors from EAD data as shown in Table C-l The average base neutral

extractable semivolatile organic variability factor i is an average 'of the sum of base neutral

~* semivolatile variability factors from EAD data as shown in Table C-1. Determination of

this average variability factor is similar to the procedure used by EPA in the BDAT land




Table C-1

Variability Factor Célculation for Volatile Organics "

_ " Volatile Organics. -~ EAD Variability Factor . _
crylonitrile | 483045
enzene 13,5252 - -
hloroethane 5.34808

' [Chloroform "3.71334
oromethane 3.79125
1,1-Dichloroethane 5.88383
1,2-Dichloroethane 8.22387 |
1,1-Dichloroethene 24723
ans-1,2-Dichloroethene 5.34808
ethylene chloride 3.86915
etrachloroethylene 5.34808
oluene . 7.9506
1,1,1-Trichloroethane 5.34808
1,1,2-Trichloroethane 5.34808
richloroethylene 5.34808
inyl chloride 5.34808
verage - 5.7310

verage VF for Volatile Organic

MLM/027
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‘ ) " Tablec=2

Semlvolatlle Organics

Vanablhty Factor Calculatlon for Base Neutral Extractable

"l Base Neutral Extractable Semivolatile-Organics |

iethyl phthalate -
imethyl phthalate
1-n-buty1 phthalate

5.89125
5.89125.
5.89125

-~ 5.89125
5.89125
5.89125

- 591768
5.89125
-4.75961
463833
3.23768
5.89125
5.89125
5.89125

483045
5.89125
5.89125

5.5340

verage VF for Base Neutral Extractable
emivolatile Organics
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