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1.0 INTRODUCTION

In accordance with the amendments to the Resource Conservaticn and
Recovery Act (RCRA) of °976, enacted in the Hazardous and Solid Waste Amend-
ments (HSWA) of November 8, 1384, the Environmental Protection Agency (EPA) is
establishing best demonstrated available technology (BDAT) treatment standards

for the listed waste identified in Title 40, Code of Federal Regulations,

Section 261.31 (40 CFR 261.31) as F024, wastes from the production of chlori-
nated aliphatic hydrocarbons. Comp.iance with these BDAT treatment standards
is a prerequisite under 40 CFR Part 268 for placement of the waste in units
designated as land disposal units. The BDAT treatment standards are effective

as of June 8, 1989.

This background document provides the Agercy's rationale and tecnni-
cal support for selecting the constituents to be regulated in FO24 and for
developing treatment standards for these constituents. The document also
provides waste characterization data that serve as a basis for determining
whether a variance from a treatment standard may de warranted for a particular
type of FO2U4 that is more difficult to treat than the wastes that were ana-
lyzed in developing treatment standards for F024.

The Ag%ncy’s legal authority and promulgated methodology for estab-
lishing treatment standards and the petition process necessary for requesting
a variance from the treatment standards are summarized in EPA's Methodology

for Developing BDAT Treatment Standards (Reference 1).
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This background document presents waste-specific irformaz.an an -re
numbers and locations of facilities that may be affected by the lard cisgosal
restrictions for FO24; the waste-generating processes; the wasie character.za-
cion data; the techrologies used to treat tke waste (or similar wastes, if
any); and the treatment performance data on which the treatment standards are
based {Sections 2.0-4.0). This document also explains how EPA determines
BDAT, selects constituents to be regulated, and calculates treatment standards

{Sections 5.0-7.0).

Under 40 CFR 261.31, wastes identified as FO24 are listed as fol-~
lows:
FO24 - Wastes, ineluding but not limited to, distillation residues,
heavy ends, tars, and reactor clean-out wzstes from the production
of chlorinated aliphatic hydrocarbons, having carbon content from
one to five, utilizing free radical catalyzed processes. {This
listing does not include light ends, spent fllters and filter aids,
spent desiccants, wastewater, wastewater treatment sludges, spent
catalysts, and wastes listed in 40 CFR 261.32.)
The Agency estimates that there are 29 domestic facilities that may generate

Fo24.

For both FO24 nonwastewaters and wastewaters, the BDAT treatment
standards Por organic constituents are based on treatment performance data
from rotary kil;‘incineration of FO2U4. The BDAT treatment standards for metal
constituents in F024 wastewaters are based on a transfer of treatment
performance data from chemical precipitation followed by vacuum filtration

treatment of K062 mixed with metal-bearing characteristic wastes.

1-2
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The Agency is regulating nine orgaric constituents ard five 2.cxins
and furans in FO24 nonwastewaters and nine organic constituents, WO metal
constituercs, and five dicxins and furans in FO24 wastewaters. The Agency is
reserving treatmert standards for metal constituents in F0Z24 norwastewaters.
Due to the wide variation in the types of FO24 generated by industry, a large
nunber of constituents were selected for reguiation to ensure that the differ-
ent hazarcous constituents that may be present in F024 are controlled. To
determine the applicability of the treatment standards, wastewaters for FQ2U
are defined as wastes containing less than 1% (weight basis) total suspended
solids' and less than 1% {(weight basis) total organic carbon (TOC). Wastes
not meeting this definition are classified as nonwastewaters and must comply

with the nonwastewater treatment standards.

The Agency has recently completed an analysis of TCLP extracts
obtained from the stabilization of FO24 incinerator ash residues. The results
of this analysis show substantial reduction of metals in TCLP extracts follow-

ing stabilization. Therefore, the Agency has decided to reserve the final

The term "total suspended solids" (TSS) clarifies EPA's previously
used terminology of "total solids" and "filterable solids." Specifically,
total suspended solids is measured by Method 209C (total suspended solids
dried at 103-108°C) in Standard Methods for the Examination of Water and
Wastewater Sixteenth Edition (Reference 36).
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promulgated rule. The Agency will instead propose revised treatment standarcs
for metals in FOZ4 nonwastewaters based on the FQ024 stabilization resylss as
part of the Third Third propcsed ruie so that sufficient time 1s provided for

notice and comment on these revisions.

The BDAT treatment standards for dioxin and furan constituents in
both FO2UY nonwastewaters and wastewaters are set at the analytical detection
limit that can be routinely achieved for these constituents, consistent with
the dioxins rule promulgated by the Agency on November 8, 1986 (5) Federal

Register 40572, 40638).

The tables following this section list ths specific BDAT trea‘tment
standards for F024 nonwastewaters and wastewaters. The treatment standards
reflect the total concentration of each organic constituent regulated in FO024
nonwastewaters and the total concentration of each organic and metal constit-
uent regulated in F024 wastewaters. Any future treatment standards for metal
constituents in nonwastewaters will be based on analysis of leachate obtained
by the Toxicity Characteristic Leaching Procedure (TCLP) described in Appendix
I of 4O CFR Part 268. The units used for total constituent concentration are
mg/kg (parts per million on a weight-by-weight basis) for nonwastewaters and
mg/1l (parts per-@illion on a weight-by-volume basis) for wastewaters. The
units used for leachate analysis of nonwastewater are mg/l (parts per million

on a weight-by-volume basis). If the concentrations of the regulated



const:ituents in FO24, as generated, are lower than or egual to the ireatmen:

standards, then treatment of F02L is not required prior -2 land cispesa..



BDAT TREATMENT STANDARDS FQR FoQ2u
NCKNWASTEWATERS

Maximum for Any Single Grab Sample

BDAT List Constituent

10.
16.
22.
23.
26.
27.
28.
70.
113.
207.
208.
209.
210.
212.

159.

163.

2-Chloro-1,3-butadiere
3-Chicoreopropene
1,1-Dichloroethane
{,2-Dichloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
¢gis-1,3-Dichloropropene
Bis(2-ethylhexyl)phchalate
Hexachloroethane
Hexachlorodibenzo-p-dioxins
Hexachlorodibenzofurans
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofurans
Tetrachlorodibenzofurans

Chromium (total)
Nickel

t-6

Total Composition
(mg/kg)

0.28
0.28
0.014
0.014
0.014
0.014
0.014
1.8

1.8

0.001
0.001
0.0
0.001
0.001

TCLP Leachate
Concentration (mg/1)

Reserved
Reserved



BDAT TREATMENT STANDARDS FOR FC24
WASTEWATERS

Maximum for Any Single Crab Sample

Total Composition

BDAT List Constituent (mg/l)
10. 2-Chloreo-1,3-butadiene 0.28
1€. 3-Chloropropene 0.28
22. 1,1-Dichloroethane 0.0%4
23. 1,2-Dichlorocethane 0.014
26. 1,2-Dichloropropane 0.0
27. trans-1,3-Dichloropropene 0.014
28. cis-1,3-Dichloropropene 0.014
70. Bis(2-ethylhexyl)phthalate 0.036

113. Hexacnloroethane 0.036

207. Hexachlorodibenzo-p-~-dioxins 0.001

208. Hexachlorodibenzofurans 0.001

209. Pentachlorodibenzo-p-dioxins 0.001

210. Pentachlorodibenzofurans 0.001

212. Tetrachlorodibenzofurans 0.001

159. Chromium (total) 0.35

163. Nickel 0.47



2.0 INDUSTRY AFFECTED AND WASTE CHARACTERIZATION

This section describes the industry affected by the land cisposal
restrictions for FO24 and presents available characterization data for this

waste,

Under 40 CFR 261.3' (hazardous wastes from non-specific sources),

wastes identified as FO2U4 are listed as follows:

Wastes, including but not limited to, distillation residues, heavy
ends, tars, and reactor clean-out wastes from the production of
chlorinated aliphatic¢ hydrocartons, having carbon content from one
to five, utilizing free radical catalyzed processes. (This listing
does not include light ends, spent filters and filter aids, spent
desiccants, wastewater, wastewater treatment sludges, spent cata-
lysts, and wastes listed in 40 CFR 261.32.)

2.1 Industry Affected and Process Description

As defined in 40 CFR 261.31, FO24 is waste specifically generated
from the production of C}-Cg chlorinated aliphatic hydrocarbons by free
radical catalyzed processes. The Agency estimates that there are 29 domestic
facilities that may generate FO24. Table 2-1 lists the number of facilities
by state and EPA region. These facilities were identified using the 1987
Stanford Research Institute Directory of Chemical Producers (Reference 2) for
ma jor C4-Csg chlo;inated aliphatic hydrocarbons as well as plant reports

prepared for EPA's Characterization and Assessment Division (References 3-14).



Table 2-!

FACILITIES THAT MAY GENERATE FO24, BY STATE AND EPA REGION

State (ZP3 Region) Number of Facilities

Alabama (IV) !
California (IX)

Illinois (V)

Kansas (VII)

Kentucky (IV)

Louisiana (VI) 1
Maryland (III)
Michigan (V)

South Carolina (IV)
Tennessee (IV)
Texas (VI)

West Virginia (ITI)

N~ = 2 O s

I

Total: 29

EPA Region Number of Fac:.ities

I

II
II1
v
v

VI
VII
VIII
194
X

IO—-O—-:;NUILAJOO

Total:

[V
(el
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The chemicals used in c¢hlorinated aliphatic hydrocarbon marnifactir-
ing consist of chlorocaraan or hydrocarborn feedstocks and chiarine sources
(Cip or HCL). The majority of chlorirated aliphatic hydrocardor marufacturirz

is based on five general chemical processes, as follows:
(1) Free radical initiated addition, substitution, and pyrolysis
reactions;
(2) Lewis acid catalyzed addition and substitution reactions;
(3) Oxychlorination;
(4) Base catalyzed dehydrochlorination; and

(5) Zinc chloride catalyzed chlorination of alcochols.

Several of these processes may be integrated within a facility to convert the
feedstock into a variety of desirable products. FO2U may be generated when
free radical catalyzed processes are either utilizec solely or are combined
with other reaction processes. A generic process diagram of the production of

Cy-Cg chlorinated aliphatic hydrocarbons (F024) is presented in Figure 2-1.

As shown in Figure 2«1, an organic feedstock is fed, along with a
chlorine source, into a series of chlorination reactors. Desired chemical
conversions are catalyz2ed in the reactor by heat, by a combination of heat and
ultraviolet radiation, or by catalysis chemicals (such as FeCly, CuClp, InClp,
or NaOH); at least one such codversion must be catalyzed by free radicals for
a generated wasté to be considered FO24., These reactions may be conducted in
either the gas or the liquid phase, FO0O24 1s generated by these processes as

reactor residues, tars, and periodic clean-out wastes.
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The reaction product is then sent to a filtration unit wrere sce--
catalysts, if any, are removed for recycle or treatmen:. Spent cazalys:s ar?

rnot inclucded in the FO024 listing definition.

The remainirg product urdergoes a separation step in which it is
cuenched or cooled with water and/or distilled. This step separates the unre-
acted feedstock from the crude product and helps prevent product decompo-
sition. The unreacted feedstock is then recycled back to the reactors.
Hydrochloric acid is usually a malor co-product from the reactor and is
typically recovered from the vent gases generated by both the reactor and the

quenching/cooling step.

The crude product streams are then genera_ .y put through a series of
washing, neutralization, and drying steps, which ai2 in separating the organic
phase (product) from the aquecus phase. The spent wash solutions generated in
these steps, along with the wastewater generated by HCl recovery, are then
recycled or treated, resulting in treated wastewater and various wastewater
treatment sludges. This wastewater and the wastewater treatment sludges are

not included in the FO2U4 listing definition,

Finmally, the product stream goes through a series of purification
and separation s%eps. using fractional distillation and filtration techniques.
The distillation residues or heavy ends resulting from these steps are
included in the F02Y4 listing definition. The light ends resulting from these

steps are not included in the FO24 listing definition.



2.2 Waste Characterization

Table 2-2 presents a summary of the available cnaracterization da:a
for £024. Data are presented for a.l BLCAT List constituents that were
detected in cne or more F024 samples. The summary in Table 2-2 was compiied
from data submitted by industry and from data collected by EPA for a wide
range of F024 waste matrices. These data include wastes generated from
various C1-Cg manufacturing processes and include a wide range of physical
forms (i.e., liquids, solids, and siudges). Specific data for 11 of the 16
facilities represented in this table have been claimed RCRA Confidential
Business Information (CBI), and can be found in the confidential portion of

the rulemaking record for FO24,.

As shown in Table 2-2, the variability among different types of F024
is quite extensive. The waste contains up to 95% organic constituents (BDAT
List organics and non BDAT List organics), less than 1% BDAT List metals and
up to 10% each of oil and grease, moisture, and ash. The wide variations in
both the detection limits and the analytical results are caused by the differ-

ences in the F024 waste matrices.

2.3 Determimation of Waste Treatability Group

EPA bases its treatability group decisions primarily on whether
wastes are generated by the same or similar industries from similar processes.

E£PA believes that such groupings can be made because of the high probability

2-6



that the waste characteristics that affect treatiment perfarmance will oe
similar for the different types of F024 wastes and therefore, simi.ar _eveis
of treatment performance can be achieved. Based or the similarities amorg tne
industries and processes generating FO24, the various types of FJ24 were

combined into one waste treatability group.
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222.

ND -

BOAL List Constituent (a) ) T
Acetone NR MR NR
Bunzene 33-1.900 NR 20
Bromodichioro- I,260 NR NR
methane

Ki
Carbon tetra- ND-'50. 400 100-1 000 NR
chilar tde
Chlorobenzene 1.2-3,200 NR NR
2-Cntoro-1 3~ NR NR NR
butadiens
Cnioroform ND-136 100-1,000 NR
3-Chloropropene NOD ND ND
terans-1,4-D4- NR NR NH
chioro-2-butene
1,1-Otchtloro- 1.7-440,000 NR NH
sthane
1,2-Dichloro- ND-950,000 10,000-500.000 NR
ethane
t,2-Dichloropro- 54-191 NR NR
pans
trans-1,3-Dt- 540 NR NR
chloropropene
Not detected; detection timig not avatishle.
MOt reported.
CBI EPA Listing Reports (References 3-8, 10, t2-14)

16 .

20.

2

2

26

2

4.

2.

3.

7.

(a)

Table 2-2

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR FO2U4

Concuntration In £024 (ppm)

(a) (&) (t)
<200 <20,000 <200
<100 <10,000 <100
<100 <10,000 <100
<100 <10,000 <100
<100 <10,000 174
5,462 <200,000 <2,000
<100 <10,000 <100

<2,000 <200,000 <2,000
4,691 <200,000 <2,000
<100 <10,000 <100
<100 <10,000 1z, 6708
<100 177,024 <100
<100 260 076 <100

Response to 3007 Questionnaire trom plant L (Reference 9]

List ing Background Oocument tor F024, p. 34 (Reference 11)
from plant A
from plant 8
from plant C
from ptant D
from plant E

Characterization
Characterization
Charactacization
Characterization
Character ization

Prant A (Reference
Plant B (Referance
(Retference
Plant D (Reference

Prant C

data
data
data
data
data

32)
32}
32}
32)

(Roference
(Refterence
(Rofearence
(Rafeorence
(Reference

27)
28)
28)
30)
3)

Aa)

<10
<5

<5
<8

<5

<100

<S
<100

<100
<
<S5
<5

<5

{n)

4.6
<1

<t

<20

<20

<1

<i

L) )
21,000 «20.000
«<1.000 <10, 000
<1,000 <10,000
<1,000 <10, 000
<1,000 <10,000
139,721 «200,000
<1,000 <10,000
«<20.000 285,480

2,012 <200.000
<1,000 <10,000
<1,000 <10,000
<1,000 230,000
<1,000 290,000

©

1S

U020

EET Y Pa-

DR )

<. 125

c0.U2S

<09

U uzs

<g.uzsH

R U AN

N I PN

<290

~250

<5 ,000

~ 250

~5,000

- %, 000

+ 250

Range (ppond

«0.0%-21 b

<0 0251 _von

<0 025 2,

<d. U

<l 0% 4,

<ty 5

<d.025

<05

<~u

<V

~u

)

S

Ly At

PEEL)

UL

1. tan
245, 446

«0.5 4,09

(2% 44U it
G4 9ha aun
0Hey

2 uny

£32% 294 v
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Table 2-2 (Continued)

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR FO24

- e Guncenteation tn FO24 (ppm)

BDA! List Constituent (8) (b} _c) _(a) !og (F)  _(y) hy (1) YT T Toer T Oy Hange (P

286. cia-1,3-0tchlo- 570 NR NR <100 139,760 <100 5 <\ <1,000 160,000 <0 1LY « 250 <. 2% this o
ropropene '

226. Ethyl benzene t.1-230 NH KR <100 <10,000 <100 <9 <3 <4, 000 <10,000 -0 albh <250 DN I AN T

34. Nethyl ethyl ND ND ND <100 <10,000 <100 <% < 2,200 <20 .0010 BTN TN <500 SULO% s
ketoneg '

38. Methylens chior- 5-1,900 NR ND <100 <10,000 <i00 <5 < «<1,000 «t0,000 N <250 <1, ban
1ae

40. 1,0,V 2 1letra- 58,000 NR ND <100 <10,000 <100 <% <1 «1,000 10,000 <0 0lh 250 <0 (2% HH _nny
chiorosthene

41, 1,1,2,2-Tetra- 16 .000 ND NO <100 <10,000 <G00 <5 <t <t.,000 <10.000 U uh < 25U <025 16 wun
chliorgethane

42. Tetrachiora- 1.5-42,200 1,000-10.000 ND <100 <10,000 <100 <5 < <1,400 <10.000 .3 in <250 < 47, lun
ethene

43. Toluene 31~34,000 NR NO <100 <10,000 <100 <5 | «1,000 10000 C0 ol RpE-1}] S 2% 49w

as. 1,3, 4-Tr- 1.1-620 NR ND <t0o0 «10,000 <100 <5 <t «1,000 ~10, D00 LT VAR V417 S DY ben
chioroethans

46. 1.,1,2 Tcichloro- 260-92,00G NR ND <100 <10,000 891 <5 <1 <1,000 <10,000 0 024 860 SO0 02592 10n
ethang

47. Trichloroelhene NO-81).800 1.000-10,000 ND <100 «10,000 <100 <5 <} <1,000 <10,000 <U.02% RFe-1} <0.UZ5 81 . 8op

49. 1,2 3-V¥richlaro- ND ND NO <100 <10,000 <100 <5 <} <y,000 9,712 <0 .0?% « 250 SO U2y Y I
propans

50. Viny) chioriae ~NO 100-1,000 MR <200 <20,000 <200 <10 <2 «2,000 <20,000 AU Y ~4H0u <U.us . oun

89. Benz(e)anthrae- ND ND NO <200 <50 <24 <340 <900 <172 <189 U. By NU «24-0 8~
cens

ND - NDO - MOt detected; detection limit not available.
NR - Mot ceparted.

{a) CBI EPA Listing Reports (References 3-8, 10, 12-14)

(b) Responss to 3007 Questionnaire from piant t (Referance 9)
{ ) Listing Back@round Document far FO024, p. 34 (Refarence 11)
(u) Cheractertization dats from plant A (Reference 27)

{u) Characterization Oats from piant 8 (Reference 28)

{t) Chnaracterization data from plant C (Reference 29)

{9) Characterization data from plent D (Reference J0)

{n} Charactertization dats tram plant E {(Reterence 31)

{)) Plant A (Reference 32)

1) #lant 6 (Heference 32)

th) Prant € (Heterence 32)

1) Plant D (Keterence 32)
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Table 2-2 (Continued)
SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR FO24

Concantiarion in 024 (ppm)

BOAY List Coastituant ~(a) _{b) () _la}_ _(u) (f) (g) _ _(n) Ty - (e Range (ppwt
62. Aenzo(alpyrens NO ND ND «200 «5Q <24 «340 <9040 ~ 172 <184 0wl <0 3% <O 4H1 U euin
63. Bunza({b)fluor- NO NO ND <700 <50 <24 <340 <900 <172 <189 4 i N 24 U o
anthane

64. Banza(ghilpery- NO NO ND «200 <50 <24 <340 <400 172 « 189 U 4s1 «0.35¢t LN SR 1~ ST R S
Vana s '

65. Benzo(w)fluor- HO ND ND <200 <50 <24 <340 <v00 <172 < 1HY IR ] ND D BNV TW A
anthena

6H. Bis(2-chiora- ND 9,800 NR NR <200 <50 64 <340 <900 <y 12 <149 IS 42 .4 TSI LY Y B THYTY
ethyllether

10. Bis(2-ethyl- 7.9-440 NR NR <200 <50 <24 5.9 <900 «v72 <189 7. by NU <24 anun
fheny i jphithatste

77. 2-Chiaro- HO- 260 NR NR <200 ~50 «24 <340 <900 ~ 172 <189 [N IR L] NO T I LY B IYY
naphthalene

80. Chryseans [14] ND ND <200 <50 <24 <340 <900 <172 <189 [ISRVIM o 4quy L2400 un

#6. 1, ,3-Otchioro- ND- 1V, 300 NR NR <200 <50 «24 <340 <900 <172 <149 BV LIS SR I [T EE LN ST S S Y
benzene

87. V,2 Dichipro- NO- 24,000 NR NR «200 <50 <24 <340 <900 <172 <189 DS BN TR U P TIN CS B ST
pbenzsne

86. V. 4-Dichioro- ND-8,000 NR NR <200 - <S0 <24 <340 <900 172 1Y B0 BRI RN DX S L I BT
beanzens

ND - NO1 eiscCted; detection V1imil not avatiable.
NR - Not reported.

(a) €81 £PA Listing Reports {Referancus 3-8, 10, 12 14)

{uv) PResponse tu 3007 Questionnaire ftrom plant L {Reteruvnce 9)
(c) tisting Background Documant far FU24, p. 34 (Reterence 11)
fu) Cnarscterization dats fraom plant A (Referency 27)

{u) Characterization date from plant B {(Refarence 28)

i1) Charsctierization cata trom plant C (Reterence 29)

(g) Charactlertzation data trom plant D (Reference 30)

{n) Cheractertization data trom plant € (Reference 1)

(v} Plant A (Reference 3?2)

t)) Plany B (Reference 32)

{n) Plant C (Reference 132)

{1}y $rany O (Retwrence 132)
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Table 2-2 {(Continued)

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR FO24

Concentration in F024 (ppm)
[]

BOAY Ligt Conatituent D) (o) {c} _(a) . () (i) (1) CS I T

92. Diethyl 1.2-120 NR NR <200 <S50 <24 <340 <900 t7 [
phihslste <172 <189 NO <0.35"

L]

104. Di-n-ogctyt 34 NR NR <200 <50 <24 5.5 <900 «17
pntheiate 2 <189 ND <0.351

110. MHexschlioro- ND-3,198 NR NR <200 <50 <24 4.7 18,008 <1372 <189 2.06 0.628
benzene .

11, Hangchloro- NO-4,074 100-1.,000 KR <200 <5Q <24 <340 16.470 <172 <189 <172 <0.351
butsdiene

112. Hanachlioro- 1.3 NR NR <200 <50 <24 <340 <900 <172 <189 <0.35% <0.3%5!
cyclopentadiene

113. Hemachlarocethane NO-460,000 1,000-10,000 NR <200 <50 <24 <340 <8900 <172 <189 0.44?2 <0.35)

146. Indeno(1,2,3-ca) ND ND ND <200 <50 <24 <340 <800 <172 <189 0.41) <0.35)
pyrene

121, Nephthalene 3.4-330 NR NR <200 <590 <24 <340 <900 <172 <189 ND ND

126. Nitrohenzens 1.4 MR NR <3200 <50 <24 <340 <900 <172 <189 <0.351 <0.38)

136. Pentachlioro- 500 NR NR ND NOD ND 0.53 1,290 <60 <945 <1.76 «1.76
ben.ene

137. Pentachloroethans ND-26,000 100-1,000 NR NO NO ~D ND ND <172 <JH9 <0.3%)  <0.3%1

141, Phenanthrens ND ND ND <200 <50 <24 <340 <900 <172 <189 V.27 Q.892

150. 1,2,4-Trichloro- 160-1,400 MR MR <200 <50 <24 <340 <9500 <172 <189 «<0.3%1 ND
benzane

154. Ant imony NR NR NR <1.8 <1.8 <2.1% 2.2 <2.1 <2.9 <2.9 <29 2.9

155. Arsenic NR NR NR <0.66 <0.688 7.8 <1.0 <1.0 <1.0 «1.0 <10 2

ND - Not detected; detection Iimit pot avallabile.

NR - Not reported.

(a) CBl EPA Listing Reports (References 3-8, 10, 12-14)

(b) Response ta 3007 Questionnaire from plant L {(Reference 9)

{c) Listing Background Document ftor FO024, p. 34 (Refterence i1}

(14) Charectarizetion data from plant A (Reference 27)

(el Chersctertization data from plant B (Refarance 28)

(1) Charactertization data from plant C (Reterence 29)

(u) Cnaracterization data from pisnt 0 (Refarence 30)

(i) Chatactertzation data trom plant € (Reference J31)

(i) Pilang A (Raference 32)

[}

te )

Plant B (Referunce 32)

Ghant €

(Retnieniae 372)

Range (ppe!

<) 3% 1240

«<0.3%) 3a

<Z24-14.,u'8

<0.351-16.4)0

<0.351 1 1

«0.351-460, una

<0.351-0 an

«24-330
«0.351-y.9

<1.76-1,290

<0.351 26,0000
«24 1. 27

<0.3%1 1, 400

<~y 82 2

<0 .86 /W
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Table 2-2 (Continued)

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR F024

Concentration in FO24 (ppm)

HOAT t1st Constituant (a) (o) ) (@ {e) () (@) () T Ty w7 GO Range [ppo
156. Bactium NR NR NR 0.3 0.22 26 1.4 0.26 0.27 0.0 43 6.8 022 44
158 . Cadmium NR NR NR <0.26 <0.26 <0.3 <0.3 <0.3 <0 .4 <0.4 3o <0 4 <O 26 4
159, Chromium (totat) ‘NR ‘ NR NR «0.43 <D.46 -1} 3.5 2.8 <0.4 <. 4 PATLN 87 ~0 4 284
160. Capgper 1p08-110 NR NR 4.9 2.2 618 406 ! «0.4 <0.4 a5 gu0 <0.4-800
161. Lead <50-%5 NR NR 1.36 0 a3 3.6 2.5 <1.40 <0.9 0.9 9 o 38 <U.49 9 a
162. Mercury NR NR NR 0.24 TR | 013 <0.1 <0.1) <@t <0 u o 0 <O t-0
163. Nichel 240 NR NR «2.2 <2.2 256 X} 8 <a.9 «g.9 414 036 ~U Y bsu
167. vansatum NR NR NR <0.17 <0.17 10 <0.2 <0.2 <Q0.3 <g.3 ' LI NI A T
168. 2inc 7.9-90 NR NR 0.74 1.9 104 15 0.82 1.6 .73 a4y 92 U. 73 a4
169. Cyaniae NR NR NR <0.50 <0.61 4.57 <0.52 NR <0 .43 <0. 44 ~(. 44 2.92 DT I S
V70. Fluortide NR NR NR NR NR NR NR NR <0.99 <y 00 1,08 o Y S9Y
171, Sulfide NR NR NR 153 349 <t.4 <. NR 9. 7.8 4.8 ‘4.6 <4 b jau

NR - NOt reported.

{a) CBI EPA LVsting Reports (Rafarences 3-8, 10, 12-14)

{ts) Hespunse to 3007 Questionnaira trum plant L (Heference 9)
{(¢) tListing Background Document ftor F024, p. 34 (Reterence V1)
{d) Charactertization oata from plant A {Reterence 27)

{e) Characterization asta from plant 8 (Reterence 28)

(t) Characterization aata from plant C (Heterence 29)

{u) Characterization dates from plant D (Reterence 30)

fh) Cheracterization data from plant &£ (Reference J1)

{1} Plant A (Haference 12)

(1) #Prant B (Reference 32)

f{h) Plant C (Reference 32)

(1) Plant O (Refarance 32)
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BUAT List Constituent

Table 2-2 (Continued)

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR FQO2Y4

Concantration in F024 (ppL)

207

208.

209.

210.

212,

Hexachloro-
drpenzo-p-oioxins

Haxachliorodibenzo-
furans

Pantachlorodibenzo-
p-diasins

Pentachiorodibenzo-
furans

Tetrachiorodibenzo-
furens

Otnher Parametars

Heating Value (BTuU/1b)

Totad Solids (%)

Ash Content (% of
Tota} Solids)

Total Carbon (mg/kg)

Tota) Halagens (mg/ky)

Moisture (%)

ND
NR

{a)
(b)
(c)
(a)
(9)
f)
(g9)

- . -

h
)
i
"
|

-

Not detacted; detection

Not reported.

CBl EPA Listing Reports (References 3-8,
Respanse to 3007 Quastionnaire from plent L (Reference 9)
Listing Background Dacument for FD24,

Charactarization da
Characterization da
Character tzation da
Characterization da
Charactertzat ton da
Piant A (Reference
Plang B (Reference
Piant C (Reterence
Pilant D (Reterence

fFO24 AGO - 2
110%-01 . mim.5

ta
ta
ta
ta
ta
32)
32)
32)
32}

from gilant
from plant
from plant
from plant
from plant

A (Reference
B (Reterance
C (Reference
D (Reference
€ (Reference

27)
728)
29)
30)
)

p. 34 (Referuvnce 11)

(a) (oY (). _{(a) (a) {f) (g _(r)_— Q1) (i) (W) ay_

NR NR N NR NR NR NR NR <0.0014 <0.000% 1.4 2.2
NR NR NR NR NR NR NR NR <0.0007 <0.0003 3.1 0.5
NR NR NR NR NR MR NR NR <0.001a  <0.0005 2.3 0.2
NR NR NR NR NR NR NR NR <0 .000% <0.0002 1 6 28.7
NR NR NR NR NR NR NR NR <0.0002 <0.0002 0.63 12
NR NR HNR NR NR NR NR NR L 3.1 3 7,876 8,214 9,281
NR NR NR NR NR NR NR NR 91.% 1.9 HY 79 H
NR NR NR NR NR NR NR NR ND 0.5 138 1.7
NR NR NR NR NR NR NR NR  395.000 350.000 388,000 453.000
NR NR NR NR NR NR NR NR 458,000 26,300 31,900 64.300
NR NR NR NR NR NR NR NR 0.03 0.04a 3.53 8.49

timit not availlable.
10, 12-14)

Range {(pp:}
<0.00%

o4
<0.0003 %0 5
~0.0005%-7

~0.0002 24 7

<0.00UZ -1l

7.816-9 565
1.9-79 .4

ND- 14 H

3500,000 453 . 004

26,300 458 . 0ut

0.03 b a8



3.0 APPLICABLE AND DEMONSTRATEZD TREATMENT TECHNOLCGIES

This section identifies the treatment technologies that are app.ica-
ble to FO24 and determires which, if ary, of the applicable tecrhnolcgies can

be considered cemonstrated for the purpose of establishing BDAT.

To be applicable, a technology must theoretically be usable to treat
the waste in question or to treat a waste that is similar in terms of para-
meters that affect treatment selection. (For detailed descriptions of the
technologies applicable to these wastes, or for similar wastes, refer to EPA's

Treatment Techriology Backgzrournd Document (Reference 15).)

To be demonstrated, a technology must be employed in full-scale
operation for treatment of the waste in question or a similar waste. Technol-
ogies available only at pilot- and bench-scale operations are not considered

in identifying demonstrated technologies.

3. Applicable Treatment Technologies

Since F024 contains high concentratlons of organic compounds (Sec-
tion 2.Q0), applicable treatment technologies include those that destroy,
reduce, or recov;r the total amount of various organic compounds in the waste.
The Agency has identified the follewing treatment technologies as applicable

for FO24: (1) incineration (fluidized-bed, rotary kiln, and liquid injection)



followed by stabilization of irncinerator ash (if necessary to control leacn:ng
of metals), and chemical precipitation followed by vacuum filtration of
scrubber water (if dissolved metals are present at treatabie levels); (2)
solvent extraction followed by incineration or recycie of the exiract, and
stabilization for nonwastewater raffinate with treatable leachable metals
levels and/or chemical precipitation followed by vacuum filtratien for
wastewater raffinate if dissolved metals are present at treatable levels; and
(3) total recycle or reuse. Thege treatment technologies were identified
based on current literature sources, field testing, and current waste

treatment practices.

Incineration/Stabilization/Chemical Precipitation/Sludge Filtration

Incineration is a destruction technology in which energy, in the
form of heat, is transferred to the waste to destabilize chemical bonds and
eventually destroy hazardous constituents. In general, two residuals are
generated by incineration processes: ash and scrubber water. Incinerator ash
may require stabilization (which results in the formation of a chemically- or
physically-stabilized treatment residual) to reduce the leachability of metals
in the waste. Scrubber water may require treatment using chemical precipita-
tion followed by vacuum filtration to remove dissolved metals from the waste-
water. Chemical precipitation removes dissolved metals from wastewater by
forming an insoluble metal precipitate sludge. Vacuum filtration separates

the precipitated sludge from the wastewater.



Solvent Extraction

Soivent extraction is a separation technology in which organies are
removed from the waste due to greater constituent solubility in the solven:
phase than in the waste phase. This technology results in the formation of
two treatment residuals: the treated waste residual and the extract. The
treated waste residual may be further treated by stabilization for
nonwastewater raffinate with treatable leachable metals levels and/or chemical
precipitation followed by vacuum filtration for wastewater raffinate if
dissolved metals are present at treatable levels. The extract may be recycled

or treated further by incineration.

Total Recycle or Reuse

Total recycle or reuse processes do not generate residuals. The
applicability of these processes depends on the type of F024 generated. For
example, heavy ends or distillation bottoms are recycled in other production
processes at some facilities; however, reactor cleanout wastes are generally

not suitable for recycle or reuse,

The Agency recognizes that wastewater forms of FO24 may be generated
from the treatment of FO24, including scrubber water from incineration tech-
nologies and wastewater raffinate from solvent extraction processes. For
wastewater forms of FO24 that may contain hazardous organic constituents at

treatable levels, applicable technologies include those that destroy or reduce

3-3



the total amount of various organic compounds in the waste. T“herelora, zne
Agency has identified biological treatment and carbon adsorsiicon as potent-
ially applicable for treatment of F024 wastewaters with treatable organic

constituent concentrations.,

3.2 Demonstrated Treatment Technologies

The Agency has identified incineration (including rotary kiln,
liquid injection, and fluidized-bed incineration), stabilization, and total
recycle or reuse as the demonstrated treatment technologies for F024 and FO2U4
nonwastewater residuals. The Agency {3 not aware of any facilities that
treat, on a full-scale operational basis, FO24 or s:milar wastes using solvent
extraction; therefore, EPA believes that solvent extraction is not currently
demonstrated for FO2U4. The Agency has identified chemical precipitation
followed by sludge flltration as demonstrated for treatment of metals in FO2&

wastewater residuals.
Incineration

Rot;ry kiln incineration is demonstrated on a full-scale operational
basis for treat;gnt of FO24 at five facilities. Liquid injection incineration
is demonstrated on a full-scale operational basis for treatment of FO2U at
four facilities. In addition, fluidized-bed incineration is demonstrated on a

full-scale basis for treatment of F024 at one facility. The treatment process



the Agency tested was a rotary kiln incirerator with a secondary comouster ara

combustion gas scrubber system.

Stabilization

The Agency evaluated the performance of a pilot-scale stabilization
process on incinerator ash similar to rotary kiln incinerator ash from treat-
ment of FO24. (These data are presented in EPA's BDAT Background Document for
KO4UB, K049, K050, K051, and K052 (Reference 34).) In addition, the Agency has
recently'compleCed an evaluation of the performance of a pilot-scale

stabilization process on FO24 rotary kiln incinerator ash.

Total Recycle or Reuse

EPA is aware of four plants that recycle or reuse FO024 in manufac-

turing processes on a full-scale basis, Specific information regarding the

recycle or reuse of these wastes has been claimed RCRA Confidential Business

Information (CBI) by the facilities.

Chemical Precipitation Followed by Vacuum Filtration

Although the Agency is not aware of any facilities that treat FO24
wastewaters, chemical precipitation followed by vacuum filtration is demon-
strated for wastewaters judged to be gimilar to scrubber water generated from

the incineration of FQ24., Therefore, this technology is determined to be
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demorstrated for FO2U wastewaters. The Agency tested cnemical precipitation
followed by vacuum {iltration for a waste mixture similar tc FO2U4 at ore

facility (as shown in Section 4.0).
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4.0 TREATMENT PERFORMANCE DATA BASE

This section presents the data avaiiable to EFA orn the perfarmarce
of demonstrated treatment technologies for F024. These data are usecd eisef
where in this document to determine which technologies represent BDAT (Section
5.0), to select constituents for regulation (Section 6.0), and to develiop
treatment standards (Section 7.0). In addition to using full-sca.e treatment
performance data, eligible data may include that developed at regearch facili-
ties or obtained at less than full-scale operations, provided that the tech-
nology is demonstrated in full-scale operation for a similar waste or wastes

(as described in Section 3.0).

Treatment performance data, to the extent -hat they are available to
EPA, include the concentrations for a given constituent in the untreated and
treated waste, values of operating parameters measured at the time the waste
was being treated, values of relevant design parameters for the treatment
technology, and data on waste characteristics that affect performance of the

treatment technology.

Where data are not available on the treatment of the specific waste
of concern, the_Agency may elect to transfer performance data on the treatment
of a similar waste or wastes, using a demonstrated technology. To transfer
data from another waste treatablility group, EPA must find that the waste of

concern is no more difficult to treat (based on the waste characteristics that



affect performance of the demonstrated treatment technology) than tne :Ireazez

wastes frcm which treatment performance Jata are being transferred.

Treatment performance data were not available for BDAT List me:zals
in FO24 wastewaters. Treatment performance data from ime and su.fice
precipitation followed by vacuum filtration of K062 mixed with metal-bearing

characteristic wastes were transferred to F024 wastewaters.

Table 4-7 presents the BDAT List constituents that were detected in
the untreated waste streams during the rotary kiln incineration of F024 from
plants A, B, C, and D, as well as a biological sludge and an organic liquid
that were then burned with the F024, Table 4-2 presents the BDAT List con-
stituents detected in the kiln ash residual, and Tatie U4-3 presents the BDAT
List constituents detected in the scrubber water residual. Table 4-U presents
design and operating data for the rotary kiln and the secondary combustor.
Table 4-5 presents treatment performance data for lime and sulfide
precipitation followed by vacuum filtration of K062 mixed with other metal-
bearing characteristic wastes. Testing procedures used to analyze for the
BDAT List constituents are identified in the analytical quality assur-

ance/quality control discussion in Appendix A of this background document.
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Table #-1

WASTE CHARACTERIZATION DATA COLLECTED BY EPA FOR FO2Y4 FROM
PLANTS? A, B, C, AND D, AND OTHER WASTES TREATED BY
ROTARY KILN INCINEHATION

Concgntratlon in Untreated Concentration in Untreated Wastes®
' Wastes" Fed to thg Rotary Kiln Fed to the Secondary Combustor
B Plant C Plant D  Sludge Plant A Plant B Organic Liquid
HDAT List Constiiuent {ppm) { ppm) (ppm) {ppm) (ppm) {ppm)
222. Acetone «0.05 <500 <500 21,000 <20,000 2,000
10. 2-Chloro-1,3-butadiene <0.5 <5,000 <5,000 139,721 <200,000 20,000
14. Chloroform <0.025 <250 <250 1,000 10,000 <1,000
16. 3-Chloropropena <0.5 <5,000 ¢5,000 €20, 000 285,486 20,000
20. trans-1,4-Dichloro-2-butene <0.5 <5,000 <5,000 2,112 <200,000 <20,000
23. 1,2-Dichloroethane <0.2% 11,000 <250 <1,000 <10,000 26,008
26. 1,2-Dichloropropane <0,029 <250 <250 1,000 230,000 1,000
27. trans-1,3-Dichloropropene <0.02% <250 250 <1,000 240,000 <1,000
28. cis-1,3-Dichloropropene <0.025 <250 <250 1,000 160,000 <1, 000
34. Methyl ethyl ketone <0.05 250 <500 2,200 <20,000 2,000
38. Methylene chlorlde <0.025% 250 250 <1,000 <10,000 1,844
42, Tetrachloroethene 0.3 €250 <500 - 1,000 10,000 1,838
43. Toluene <0.025 <250 <250 1,000 <10,000 25,930
45, 1,1,1-Trichloroethane <0.025 250 <250 <1,000 10,000 1,210
46. 1,1,2-Trichloroethane <0.025 860 <250 <1,000 <10,000 1,000
49, 1,2,3-Trichloropropane <0.025% <250 2,500 <1,000 9,712 <1,000
59. Benz(a)anthracene 0.89 <0.35) <134 <172 <189 <196
62. Benzo(a)pyrene 0.6 <0.351 <134 172 <189 196
63. Benzo(b)fluoranthene 0.72 <0.351 <134 172 <18Y L 196
64. Benzo(ghi)perylene 0.42 <0.351 <134 Q72 <18y <196
Note: The variation in detection limits for the same constituent was caused by the vartation in the waste

matrices.
NA - Not analyzed.

Aplant codes are listed in Appendix B.
Pro2y from Plants A and B were liquids; F024 from P'lants C and D were sludges.
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Table 4-1 (Continued)

WASTE CHARACTERIZATION DATA COLLECTED BY EPA FOR FO24 FROM
PLANTS? A, B, C, AND D, AND OTHER WASTES THEATED HY
ROTARY KILN INCINERATION

Concentration in Untreated Concentration in Untreated Wastes?
Wastes"” Fed to the Rotary Kiln Fed to the Secondiry Combustor
, Plant C Plant D Sludge Plant & Plant B Organic Liquid
BDAT List Constituent (ppm) {ppm) {ppm) {ppm) (ppm) . __{ppm)
65. Benzo(k)fluoranthene 0.87 <0.351 <134 <72 <189 <196
68. Bis(2-chloroethyl)ether <0.351 32.4 <134 <172 <189 <196
70. Bis(2-ethylhexyl)phthalate 7.6 0.58 <134 <172 <189 <196
80. Chrysene 1.1 0.1 <134 Q72 <189 <196
87. 1,3-Dichlorobenzene <0.351 <0.351 <134 afe <189 302
88. 1,4-Dichlorobenzene <0.351 2.08 <134 <172 <189 <196
89. 3,3'-Dichlorobenzidine <1.76 <1.76 <266 <860 <945 915
92. Diethyl phthalate 0.05 <0.351 15.45 «172 <189 <196
110. Hexachlorobenzene 2.1 0.63 <134 <172 <189 < 196
113. Hexachloroethane _ 0.44 <0.351 <134 are <189 196
116. Indeno(1,2,3-cd)pyrene 0.41 <0.351 <134 <172 <189 <196
121. Naphthalene <0.351 <0.351 1,500 Q72 <189 <196
141. Phenanthrene 1.27 0.90 <134 172 <189 <196
112. Phenol <0.351 <0.391 134 are <189 1,842
150. 1,2,4-Trichlorobenzene <0.35% <0.35] <134 <172 <189 219
155. Arsenic <1.0 2.0 <1.0 © <1.0 <1.0 NA
156. Barium 34 6.8 35 0.27 0.30 NA
158. Cadmium 3.1 <0.4 3.1 0.4 0.4 NA
159. Chromium (total) 285 57 294 0.4 0.4 NA
160. Copper 45 800 46 <0.4 <0.4 NA
NA - Not analyzed.
Note: The variation in detection limits for the same constituent was caused by the variation in the weite

matrices.
8pjant codes are listed in Appendix B. '
broo4 from Plants A and B were liquids; F02U from Plants C and D were sludges.
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Table 4-1 {Continued)

WASTE CHARACTERIZATION DATA COLLECTED BY EPA FOR FO24 FROM
PLANTS? A, B, C, AND D, AND OTHER WASTES TREATED BY
ROTARY KILN INCINERATION

Concentration in Untreated Concentration in Untreated Uastesb
Wastes™ Fed to the Rotary Kiln Fed to the Secondary Combustor
, Plant C Plant D  Sludge Plant A Plant B Organic Llquid

BDAT List Constituent {ppm) { ppm) (ppm) { ppm) { ppm) ____ _(ppm)
161. Lead 9.0 3.8 10 0.5 <0.9 NA

162. Mercury 0.19 <01 0.28 0.1 <0.1 NA

163. Nickel 318 636 333 <0.9 <0.9 NA

165. Silver 0.4 0.4 0.56 0.4 0.4 NA

167. Vanadium 1.0 1.3 1.4 0,3 0.3 NA

168. Zinc 443 g2 455 1.6 0.73 NA

169. Cyanide <0.49 2.92 NA <«0.43 <0. 44 NA

170. Fluoride 1.08 10.5 NA <0.99 <1.00 NA

171. Sulfide 4.8 4.6 NA 9.1 6 7.8 NA

207. Hexachlorodlbenzo-p-dioxins 0.01 0.002 NA <ax10®  s.3n0? NA
208. Hexachlorodibenzofurans 0.003 0.05 NA <7.1x10'g <2.7x10'; NA

209. Pentachlorodibenzo-p-dioxins 0.002 0.0003 NA <1.l4x10” <5.0x107 NA

210. Pentachlorodibenzofurans 0.002 0.03 NA <5.lx10'7 <2.0x\0'? NA

212. Tetrachlorodibenzofurans 0.001 0.01 NA <1.6x10° T <r.6x1077 NA

NA - Not analyzed.

Note: The variation §n detection limits for the same constituent was caused by the varialion i the waste

matrices.

8plant codes are listed in Appendix B.
BFo2t from Plants A and B were liquids; FO24 from Plants C and D were sludges.
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Table 4-2

TREATMENT PERFORMANCE DATA COLLECTED BY EPA FROM
ROTARY KILN INCINERATION OF FO24 FROM PLANTS A, B, C, AND D

KILN ASH RESIDUAL

Concentration in Kiln Ash - Total Composition (mg/ky)

BDAT List : Sample Set Sample Set Sample Set Sample Set Sample Set Sample Set Range
Constituent (A §2 13 A 5 0 {mg/kg)
21. Dichlorodi- 0.7 1.40 1.60 1.60 1.70 V.40 0.7Y-1.70
fluoromethane®
92. Diethyl 0.67 0.67 0.67 0.60 0.45 1.1 0.45-1.14
phthalateh
170. Fluoride NA NA 2.11 NA NA NA 2.1
Concentration in Kiln Ash - TCLP (mg/1) Hange (mg/1l)

154. Antimony 0.062 <0.029 <0.029 <0.029 0.042 0.030 <0.029-0.062
155. Arsenic 0.079 <0.01 <0.01 0.0 <0.01 <0.01 <0.01-0.0179
156. Barium 1.64 1.67 1.94 1.78 1.64 1.56 1.56-1.94
157. Beryllium <0.001 0.002 0.001 0.002 0.002 0.001 C0.001-0.002
158, Cadmium <0.004 0.037 0.033 0.028 0.016 0.0 <O 008-0, 097
159. Chromium (total) <0.004 0.28 0.29 o.N 0.32 0.13 00080, 32
160. Copper 0.026 6.48 5.37 4.57 4.54 4.80 0.026-6 .18
161. Lead <0.032 1.2 29.3 2.0 21.6 1.24 C0.042-29.3
162. Mercury 0.0002 <0.0002 <0@.0002 0.0003 <0.0002 00002 0, 0002-0.0003
163. Nickel 0.24 3.08 3.68 4 45 4.78 5.3 0oohah 30
167. Vanadium 0.005 0.004 <0.003 0.008 <0.003 L, 0us S0 oul-u 008
168. Zinc 0.060 1.84 1.90 1.61 1.50 A u oGy Ul

NA - Not analyzed.
31his constituent was also detected in the laboratory blank at 0.27 mg/kg.

Pehis constituent was also detected i1n the laboratory blank at 0.51 mg/kg.
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Table 4-3

TREATMENT PERFORMANCE DATA COLLECTED BY EPA FROM
ROTARY KILN INCINERATION OF FO24 FHOM PLANTS A, B, C, AND D

SCRUBBER WATER RESIDUAL

Concentration in Scrubber Water - Total Composition (mg/l)

BDAT List Sample Set Sample Set Sample Set Sample Set  Sample Sct Sample Set
Constituent o '} 12 13 [l B 106
6. Bromomethane <0.01 0.01 <0.01 <«0.01 <0.01 0.032
12. Chloroethane <0.01 0.01 0., <0.01 <0.01 0.031
15. Chloromethane <0.01 <0.01 <0.01 <0.01 <0.01 0.020
21. Dichlorodifluoromethane <0.01 <0.01 0.292 0.362 0.40% 0.4yd
50. Vinyl chloride <0.0}% <0.01 <0.01 <0.01 0.01 0.026
92. Diethyl phthalate <0.0116 <0.0121 <0.0108 <0.0104 0.057 «0.0107
154, Antimony 11.3 12.3 9.27 10.8 7.04 8.72
155. Arsenlec 0.48 <0.2 0.58 0.51 0.1 0.4
156. Barium 33.% 18.3 2.7 38.4 27.0 26.8
158. Cadmium : 6.62 6.47 6.95 6.63 2.90 4.81
159. Chromium (total) 27.6 32.1 15.1 33.1 2h Ly 4.8
160. Copper 175 190 107 209 141 158
161. Lead 361 4o 433 358 386 3
162. Mercury 0.3 0.20 0.45 0.29 0.42 0.4y
163. Nickel 13.7 6.4 1.2 17.3 1.2 134
164. Selenium 3.o08 1.09 2.5 2.5 5.0 0.5
165. Silver 10.9 10.7 10.1 9.45 T1.12 5.38
167. Vanadium 1.05 1.72 0.37 1.84 1.52 0.97
168. Zinc 160 162 174 179 128 137
170. Fluoride NA NA 163 NA NA NA
207. Hexachlorodibenzo-p-dioxins  NA NA 7.2x10°8 NA NA NA
208. Hexachlorodibenaofurans NA NA 0.0003 6 NA NA NA
209. Pentachlorodibenzo-p-dioxins NA NA ¢5.6x10" NA NA NA
210. Pentachlorodibenzofurans NA NA 0.0001 6 NA NA NA
212. Tetrachlorodibenzofurans NA NA 9.6x10" NA NA NA

NA - Not analyzed.
iy constituent was also detected in the laboratory plank at 0.23 mg/l.



Table 4-4
DESIGN AND OPERATING DATA FOR THE ROTARY KILN AND SECONDARY COMBUSTOR

QOperat ing Value

Sample Set  Sample Set  Sample Set Sample Set Samplc Set  Sample Set
’" [} k! T " 106 ,
Design (11:20 am)®  (12:15 pm)2 (1:15 pm)@  (2:15 pm)@®  (3:15 pm)®  (H:1Y pm)!
Parameter (units) Value (11:45 am)®  (12:45 pm)? (1:45 pm)®  (2:45 pm)®  (3:45 pm)®  (4:45 pm)
Kiln Qutlet Temperature 1,000-1,700 1,391 1,393 1,360 1,404 1,052 1,207
(°F) o , 1,405 1,604 1,413 1,450 1,551
Rotary Kiln
Solid Waste? Feed Rate NS 32 32 32 32 32 32
(lbs/minute) 32 32 32 32 32 32
Kiln Rotatlonal Speed® 0.2-0.6 0.45 0.45 0.45 0.25 0.23 0.27
( RPM) 0.45 0.45 0.45 0.45 0.27 0.1
BTU Loading - Rotary LR 16 17 16 16 16 16
Kiln (MMBTU/hour) 17 16 16 16 16 15
Secondary Combustor 1,800-2,200 2,025 2,056 2,132 2,093 2,123 2,006
Temperature (°F) 2,021 2,142 1,990 2,119 2,126 1,877
Secondary C stor NS ~18.2 29.2 29.4 25.9 29.6 13.4
Liquid Waste” Feed Rate 21.7 27.1 32.3 25.6 25.4 1.2
(lbs/minute)
BTU Loading-Secondary 19 10 15 15 14 15 11
Combustor 14 1L} 17 13 15 1
(MMBTU/hour)
Note: Kliln sollids residence time ls estimated to be 30-60 minutes. Secondary combustor residence time is estimated

to be approximately 3 seconds.
NS - Not specified.

A Time of data collection.

Both estimates are based on discussions with plant personnel.

b This solid represents FO24 from plants C and D and the sludge that were treated by the votary hiln incineration
system.

€ The kiln rotatjonal speed was decreased during the run to allow for a longer residence time ot the hiln sobids
and to lower the temperature of the waste heat boiler. )

d This liquid represents FO24 from plants A and B and the organic liquid that were treated by the volary Biin

fncineration system.
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Table 4-5

TREATMENT PERFORMANCE DATA COLLECTED BY EPA FOR K062 WASTE MIXTURE
PLANT Z - LIME AND SULFIDE PRECIPITATION FOLLOWED BY VACUUM FILTRATION?

Sgmple Sat #8 Sample Set #)1 Sample Set #¥2
Concentration Concentration Concantrat ian
Patected BDAT Concentratton in in X062 Cancentration in {n Treateo K062 Concentration in in Tredted KUbZ
List Metal Untraeated K062 Wastewater Untreated K062 Wastewater Untruated K062 Wastewaler
Constituent {ppm) {ppm) _(ppm) (ppm) (ppm) {ppm)
154, Antimony <10 <1 <10 <1 <10 <1, 00
t56§. Arsenic <1 <0.) <t «g. 1 <1 <), 10
156. Bartum <10 < <10 <1 12 <y, 00
157. Heryllium <2 <0.2 <2 <0.2 <2 <) 20
158. Cedmium <5 <0.5 <5 <0.% 23 <5
221, Chromium (herxavalent) D.13 <0.01 c.08 0.1a6 0.30 <0 01
159. Chromtum (totat) 811 0.1% 395 0.12 617 0.t8
160. Coapper 217 0.16 191 0.14 137 .24
161. tLeaa 212 <0.0% <10 <3.09 136 0.0t
162. Mar cury <} <g.1 <y <0. <1 <010
163. Nickel 669 n. 36 712 3.3) 382 0.39
164 . Selantum <10 <1 <10 <1 <10 <1.00
165. Silver <2 «<d.2 <2 <0.2 «2? “U. 70
166 . Thallium <10 <1 <10 <1 <10 =t 0
168 . Zinc 151 0.130 5 0.070 135 u.au

B0riy 3 of the 12 data sats analyzed @t Plant 2 represented treatment by 1ime and sulfide precipitation to)llowed by vacuum
filtrattion. The remaining nine data sets included preaetreatment technolopies such as chromium reductr0on and treatment tor cyantde.,
Thuse data are nat Included since these pretreatment technolngirs are not appliicable ta FO24.

Source: Envirite Ongite Engineaering Report (Reference J33).

tND24 oD 2
TDLA4-7.LAN )



Intentionally Blank Page


MALLAIRE
BlankPage


The tecnnology that s found to perform best on a particular waste
stream is then evaluated to determine whether it is "available." To ne
available, the technology must {1) be commercially available, and (2) provide
"substantial” treatment of the waste, as determined through evaluation of
treatment performance data that nave been corrected for accuracy. I[n deter-
mining whether treatment is substantial, EPA may consider data on a treatment
technology’'s performance on a waste similar to the waste in question, provided
that the similar waste is at least as difficult to treat. If it is determined
that the best technology is not available, then the next best technology is

evaluated, and so on.

5.1 Review of Treatmenrt Performance Data

The available treatment performance data presented in Section 4.0
were reviewed and assessed to determine whether they represent operation of a
well-designed and well-operated system, whether sufficient quality assur-
ance/quality control measures were employed to ensure the accuracy of the
data, and whether the appropriate measures of performance were used to assess

the performance of the treatment technology.

The treatment performance data and the design and operating data
collected duriné;the test of rotary kiln incineration of FO24 at plant X,
stabilization of FO2U4 incinerator ash at plant Y, and lime and sulfide precip-
itation followed by vacuum filtration of K062 mixed with other metal-bearing

characteristic wastes at plant Z were reviewed for the points described above.

5-2
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Tre appropriate measures of performance (tetal constituent concentration 7or
incineration and lime and sulfide precipitation followed oy vacuum fiitra%.on.
ard TCLP for stabilization) were used to assess the treatment systems. Ues.gn
and operating data and quality assurance/quality control information for
samples collected at planrts X, Y, and Z are presented in Refererces 32, 2%,

and 33, respectively. These data were considered to determine BDAT for FO24.

FO024 treatment performance data are not available for liquid injec-
tion and fluidized-bed incineration. Therefore, in the absence of treatment
performance data for this waste, liquid injection and fluidized-bed incinera-
tion were not selected as BDAT for F024. However, the Agency believes that
weil-designed and well-operated liquid injection and fluidized-bed incinera-
tion systems can meet the BDAT treatment standards =stablished for organic

constituents in F024.

5.2 Accuracy Correction of Treatment Performance Data

As part of the review of treatment performance data for rotary kiln
incineration, the data were adjusted to take into account any analytical
interferences associated with the chemical makeup of the samples. Generally,
performance data were corrected for accuracy as folious: (1) a matrix spike
recovery was determined, as explained below, for each BDAT List constituent
detected in the untreated or treated waste; (2) 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; and
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(3) the reported concentration of each BDAT List constituent detectez in =ns
untreated or treated waste was corrected 2y muitiplying the ccncentration bty

tne corresponding accuracy correcticn factor.

Matrix spike recoveries are developed by analyzing a samp.e of a
treated waste for a constituent and then re-analyzing the sample after the
addition of a known amount of the same constituent (i.e., spike) to the
sample. The matrix spike recovery represents the total amount of constituent
recovered after spiking minus the initial concentration of the constituent in
the sample, and the result divided by the spike concentration of the constitu-

ent.

5.2.1 Nonwastewaters

Matrix spike recoveries used to adjust of the treatment performance
data for the kiln ash residue are presented in Table A-8 of Appendix A of this
background document. Duplicate matrix spikes were performed for some BDAT
List constituents in kiln ash. 1If duplicate matrix spikes were performed for
a constituent, the matrix spike reccvery used for that constituent was the
lower of the two values from the first matrix spike and the duplicate spike.

Hhere‘g matrix spike was not performed for a constituent, the matrix
spike recovery for that constituent was derived from the average matrix spike
recoveries of the appropriate group of constituents {(e.g., volatile organics)

for which recovery data were available. In these cases, the matrix spike
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reccveries for all volatile organics, semivolatile organics, or cdioxins:
furars from the first matrix spike were averaged. Similariy, an average
matrix spike reccvery was calculated for the duplicate matrix SplLke recover-
ies. The lower of the two average matrix spike recoveries of the volatile,
semivolatile, or dioxin/furan group was used for any volatile, semivolatile,

or dioxin/furan constituent for which no matrix spike was performed.

Using this method, the accuracy correction factors calculated for
nonwastewater (rotary kiln ash) data are presented in Table A-10 of Appendix A
of this document. The concentrations of each BDAT List constltuent detected
in either the untreated F024 or the rotary kiln ash were corrected for accur-
acy and are presented in Table 5-1. Constituent concentrations in the kiln
ash residue were not adjusted to values below their Zetection limit. I[f
accuracy correction resulted in a value less than tre detection limit for a
constituent, the accuracy-corrected concentration was set equal to the detec-

tion limit.
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"acle 5-1

BDAT L-ST CONSTITUENT i
CONCENTRATIONS IN KILN ASH =ES.DUE, CORRECTZD FOR aCCURACY®

Correcred Total Concentration in
the FQ24 Rotary Kiin Incirerazor Ash (mg ka:@

Sample Set
BDAT List Constituent 1 2 3 d 5 e
Volatiles
222. Acetone 0.010 0.010 0.010 0.0'0 0.010 0.010
10. 2-Chloro-1,3-butadiere 0.100 0.100 0.100 0.100 0.100 0.100
16. 3-Chloropropene 0.100 0.100 0.'00 0,100 0.100 0.100
20. trans-1,4-Dichloro<2- 0.1Q0 Q.100 0.100 0.100 0.100 0.100
butene
21. Dichlorodifluoromethane 0.710 1.400 1.500 1.600 1.700 '.400
23. 1,2-Dichlioroethane 0.005 0.005 0.005 0.005 0.005 0.005
26. 1,2-Dichloropropane 0.005 0.005 0.005 0.005 0.005 0.005
27. ‘trans-1,3-Dichloropropene 0.005 0.005 0.005 0.005 0.005 0.005
28. cis-1,3-Dichloropropene 0.005 0.005 0.005 0.005 0.005 0.005
34. Methyl ethyl ketone 0.010 0.010 0.010 0.010 0.010 0.010
42. Tetrachlorcethene 0.005 0.005 0.005 0.005 0.005 0.005
46. 1,1,2-Trichloroethane 0.005 0.005 0.005 0.005 0.005 0.005
49. 1,2,3-Trichloropropane 0.005 0.005 0.005 0.005 0.005 0Q.005
Semivolatiles
59. Benz(a)anthracene 0.632 0.632 0.666 0.632 0.632 0.632
62. Benzo(a)pyrene 0.632 0.632 0.666 0.632 0.632 0.632
63. Benzo(b)fluoranthene 0.632 0.632 0.6686 0.632 0.632 0.632
4. Benzo(ghi)perylene 0.632 0.632 0.666 0.632 0.632 0.632
65. Benzo(k)fluoranthene 0.632 0.632 0.666 0.632 0.632 0.632
68. Bis(2-chloroethyl)ether 0.632 0.632 0.666 0.632 0.632 0.632
70. Bis(2-ethylhexyl)phthal- 0.632 0.632 0.666 0.632 0.632 0.632
ate
80. Chrysene 0.632 0.632 0.666 0.632 0.632 0.632
88. 1,4-Dichlorobenzene 0.462 0.u462 0.488 0.462 0.462 0.u462
92. Diethyl phthalate 1.264 1.264 1.280 1.145 0.854 2.164
110. Hexachlorobenzene 0.632 0.632 0.666 0.632 0.632 0.632
113. Hexachloroethane 0.632 0.632 0.666 0.632 0.632 0.632

NA - Not analyzeéd.

4This table presents data for the BDAT List constituents detected in either
the untreated FO24 from plants A, B, C, and D or the rotary kiln ash. These
data were obtained by multiplying the concentration found in the incinerator
ash (Section 4.0) by the accuracy correction factor for that constituent
(Appendix A).
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Table 5-! (Continued)

3DAT LIST CONSTITUENT
CONCENTRATICNS [N XIiM ASH RESIDUE, CORRECTED FCR ACCURAC:?

Corrected Tota!l Concentrartion in
the FO24 Rotarv Xiln Incinerator Ash {mg-xg!

Sample Set
BDAT List Constituent 1 2 3 4 5 5
Semivolatiles (Cont.)
116. Indeno(1,2,3-cd)pyrene 0.632 0.632 0.666 0.632 0.632 0.632
4. Prenanthrene 0.632 0.632 0.666 0.632 0.632 0.632
Inorganics
170. Fluoride NA NA 2.11 NA NA NA
Cioxins and furans
207. Hexachlorodibenzo-p- NA NA 0.0001 NA NA NA
dioxins
208. Hexachlorodibenzofurans NA NA 0.00004 NA NA NA&
209. Pentachlorodibenzo-p- NA NA 0.0001 NA NA NA
dioxins
210. Pentachlorodibenzofurans NA NA 0.20003 NA NA NA&
2'2. Tetrachlorodiberzofurans NA NA 0.90003 Na NA NA

NA - Not analyzed.

This table presents data for the BDAT List constituents detected in either
the untreated FO24 from plants A, B, C, and D or the rotary kiln ash. These
data were obtained by multiplying the concentration found in the incinerator
ash (Section 4.0) by the accuracy correction factor for that constituent
(Appendix A).
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§5.2.2 Wastewaters

Matrix spike recoveries used to calculate accuracy correction
factors for adjustment of the treatment performance data for the combustion
gas scrubber water are presented in Table A-9 of Appendix A. If duplicate
matrix spikes were performed for a constituent, the matrix spike recovery used -
for that constituent was the lower of the two values from the first matrix

spike and the duplicate spike.

Where a matrix spike was not performed for a constituent, the matrix
spike recovery for that constituent was derived from the average matrix splke
recoveries of the appropriate group of constituents {(e.g., volatile organics)
for which recovery daz:a were available, In these csses, the matrix spike
recoveries for all volatile organics, semivolatile organies, or dioxins/furans
from the first matrix spike were averaged. Similarly, an average matrix spike
recovery was calculated for the duplicate matrix spike recoveries. The lower
of the two average matrix spike recoveries of the volatile, semivolatile, or
dioxin/furan group was used for any volatile, semivolatile, or dioxin/furan

constituent for which no matrix spike was performed.

Using this method, the accuracy correctior factors calculated for
wasteuwater (scrupber water) data are presented {n Table A-10 of Appendix A of
this document. The concentrations of each BDAT List constituent detected in
either the untreated FO2U or the scrubber water were corrected for accuracy

and are presented in Table 5-2. Constituent concentrations in the scrubber
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Tablie 5-2

BDAT LIST CCNSTITUENT
CONCENTRATIONS IN SCRUBBER WATER, CORRECTED FOR ACCURACY?

BDAT List Constituent

Volatiles

222. Acetone

6. Bromomethane

10, 2-Chloro-1,3-butadiene
12. Chloroethane

15. Chloromethane

16. 3-Chloropropene

20. trans-1,4-Dichloro-2-

butene

21. Dichlorodifluoromethane
23. 1,2-Dichloroethane

26, 1,2-Dichlorepropane

27. trans-1,3-Dichloropropene
28. cis-1,3-Dichloropropene
34, Methyl ethyl ketone

L2, Tetrachloroethene

U6. 1,1,2-Trichloroethane
bg. 1,2,3-Trichioropropane
Semivolatiles

59. Benz(a)anthracene

62. Benzo(a)pyrene

63. Benzo(b)fluoranthene
64. Benzo{ghi)perylene

65. Benzo(k)fluoranthene
68, Bis(2-chloroethyl)ether
70, Bis(2-ethylhexyl)phthal-

ate
80. Chrysene

NA - Not analyzed.

Corrected Total Concentration in the
FO24 Combustion Gas Scrubber Water (mg/l)}

Sample Set
1 2 3 uy 5 5
Q.Q010 0.010 0.010 0.010 0.010 0.010
0.010 0.010 0.010 0.010 0.010 0.032
0.101 0,101 0.1 0.101 0.101 0.101
0.010 0.0°'C 0.010 0.010 0.010 0.03¢
0.010 0.010 0.010 0.010 0.010 0.020
0.101 0.101 0.101 0.101 0.1017 0.1
0.101 0.101 0.101 0.101 0.101 0.101
0.010 0.010 0.292 0.363 0.403 O.uuy
0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.00% 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005
0.010 0.010 0.010 0.010 0.030 0.0°0
0.005 0.008 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.014 Q.01 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013

3This table presents data for the BDAT List constituents detected in either
the untreated F024 from plants A, B, C, and D or the scrubber water.
data were obtained by multiplying the concentration found in the incinerator
ash (Section 4.0) by the accuracy correction factor for that constituent
(Appendix A).

These



Table 5-2 (Continued}

BDAT LIST CONSTITUENT
CCNCENTRATICNS IN SCRUBBER WATER, CCRRECTED FCR ACCJRACY2

BDAT List Constituent

Semivolatiles (Continued)

88. 1,4-Dichloroberzene
g2. Diethyl phthalate

110. Hexachlorobenzene

113. Hexachloroethane

116. Indeno(1,2,3-cd)pyrene
141. Phenanthrene

Inorganics

170. Fluoride

Dioxins and furans

207. Hexachlorodibenzo-p-
dioxins

208. Hexachlorodibenzofurans

209, Pentachlorodibenzo-p-
dioxins

210. Pentachlorodibenzofurans

212. Tetrachlorodibenzofurans

Metals

159. Chromium (total)

163. Nickel

NA - Not analyzed.

Corrected Totai Concentration in thre
FQ24 Combustion Gas Scrubber Water (mg/l)

Sample Set
1 2 3 4 5 6
0.021 0.021 0.019 0.017 0Q.019 0.019
0.014 0.014 0.013 0.012 0.066 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.0 0.013 0.012 0.013 0.013
0.014 0.0'4 0.013 0.012 0.013 0.013
NA NA 153 NA NA& NA
NA NA 0.20001 NA NA NA
NA NA 0.0003 NA NA NA
N& NA 0.00001 NA NA Na
NA NA 0.0001 NA N& NA&
NA NA 0.00001 NA& NA NA

Corrected Total Concentration

in _the Treated K062 Wastewater (mg/l)

Sample Set
1 2 3
0.221 0.176 0.265
0.387 0.355 0.41%9

8This table presénts data for the BDAT List constituents detected in either
the untreated FO24 from plants A, B, C, and D or the scrubber water.
data were obtained by multiplying the concentration found in the incinerator
ash (Section 4.0) by the accuracy correction factor for that constituent

(Appendix A).

These
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water residual were not adjusted to values be.ow the detection limit for that
constituent. If accuracy carrection resulited in a value less than the detec-

tion limi%t, the accuracy-corrected value was set equal to the cdetection limit.

5.3 Statistical Comparison of Treatment Performance Data

In cases where the Agency has treatment performance data from more
than one technology, EPA uses the statistical method known as the analysis of

variance (ANOVA) test (discussed in EPA's Methodology for Developing BDAT

Treatment Standards (Reference 1)), to determine if one technology performs

significantly better than the rest. For FO24, the Agency has treatment
performance data for only ane treatment system and, therefare, an ANOVA

comparison is not appropriate.

5.4 Avajlable Treatment Technologies

The demonstrated technologies for treatment of FO24 (rotary kiln
incineration, stabllization, and chemical precipitation followed by vacuum
filtration) are considered to be commercially available. Furthermore, the
Agency has determined that these technologies will pravide substantial treat-
ment of FO24. - Therefore, these technologlies are available for treatment of

Fo24,

Methods of total recycle or reuse are not considered to be commer-

cially available for FO24 since they are proprietary or patented processes and
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cannot be purchased or licensed from the proprietor. In addition, a process
used successfully by one facility may not work for another because of the wide
variations in the waste. Therefore, total recycle or reuse cannot be further

considered BDAT, as it is not an available treatment technology.

5.5 BDAT for F0O24

Az discussed above, rotary kiln incineration followed by:
(1) stabilization of the incinerator ash, and (2) chemical precipitation
followed by vacuum filtration of the scrubber water have been determined to be
demonstrated and available. Because the Agency does not have treatment
performance data for any other technologies treating FO24 or similar wastes,
this treatment train is the best. Therefore, the best demonstrated available
technology (BDAT) for FO24 has been determined to be rotary kiln incineration
followed by: (1) stabilization of the incinerator ash, and (2) chemical

precipitation fallowed by vacuum filtration of the scrubber uater.



6.0 SELECTION OF REGULATED CONSTITUELTS

The Agency has developed a list of hazardous constituents {(the BDAT

Constituent List, presented in EPA's Methodology for Developing BDAT Treatment

Standards (Reference 1)) from which constituents to be regulated are selected.
EPA may revise this list as additional data and information become available.
The list is divided into the following categories: volatile organics, semi-
volatile organics, metals, inorganics other than metals, organochlorine pesti-
cides, phenoxyacetic acid herbicides, organophosphorus insecticides, PCBs, and
dioxins and furans. This section presents the rationale for the selection of

constituents to be regulated in wastewater and nonwastewater forms of FQ24.

Generally, constituents selected for regulation must satisfy the

following criteria:

1) The constituent must be on the BDAT List of regulated constitu-
ents, Presence on the BDAT List implies the existence of

approved methods for analyzing the constituent in treated waste
matrices.

2) The constituent must be present in, or be sugpected of being
present in, the untreated waste. For example, in some cases,
analytical difficulties (such as masking) may prevent a con-
stituent 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.

3) Where treatment performance data are transferred, the constitu-
ents selected for regulation must be easier to treat than the
constituent(s) from which performance data are transferred.
Waste characteristics affecting performance (WCAP3) of treat-
ment vary according to the technology of concern. For in-
stance, for incineration, the WCAPs include bond dissociation
energy, thermal conductivity, and boiling point.




From a group of constituents that are eligible for regulation
because they meet the above criteria, EPA may select a subset of conscituents
that represent ihe broader group. For example, from a group of constituents
that react similarly to treatment, the Agency may select for regulation only
those constituents that are the most difficult to treat, to facilitate imple-

mentation of the compliance and enforcement program.

The Agency initially considered all constituents om the BDAT List
for regulation. Available F02U4 characterization data for all BDAT List
constituenﬁs are summarized in Table 6-1. (All tables are presented at the
end of Section 6.0.) A range of detected concentrations is shown in the table
for all constituents knaun to he present in the untreated F024. Constituents
that were not detected in the untreated waste but were detected in the treated
waste are identified by the symbol "®*." Constituents for which the Agency
does not have analytical characterization data are identified by the notation

"NA" (not analyzed).

The Agency is not regulating all of the BDAT List constituents
consgidered for regulation. A BDAT List constituent was deleted from further
consideration for regulation if (1) the constituent was not detected in the
untreated and/or treated wastes, (2) the constituent was not analyzed for in
the untreated waste, or (3) other reasons, as discussed in Section 6.1.

Constituents that were selected for regulation are discussed in Section 6.2.
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6.1 BDAT List Constituents Deleted from Consideration for Regulation

A BDAT List constituent that was detected in untreated FO2U was
deleted from consideration for regulation if (1) available treatment perfor-
mance data for the constituent did not show effective treatment by BDAT, (2)
the constituent was not present at treatable concentrations in the waste, or
(3) other reasons, as described below. BDAT List constituents that remained
following the deletions described in this subsection were further considered
for regulation. These constituents are listed in Table 6-é for nonwastewaters
and in Table 6-3 for wastewaters. All tables are included at the end of this

section.

Sulfide was not further considered for regulation in FQ24 waste-
waters and nonwastewaters because the technology determined to be BDAT for
FO24 (rotary kiln incineration followed by stabilization of nonwastewater and
chemical precipitation followed by vacuum filtration of wastewater) does nat
provide effective treatment for this BDAT List constituent. Moreover, the
Agency is unaware of any demonstrated technology for treatment of sulfide in

FO2Y4 or similar wastes.

Barium was deleted from further consideration for regulation in FO24
wastewaters because the transferred BDAT treatment performance data obtained
from chemical precipitation followed by vacuum filtration of K062 do not show

effective treatment.
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Arsenic was deleted from further consideration for regulation in
nonwastewaters because it was not present in the untreated waste at treatable

concentrations.

Similarly, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo{ghi)perylene, benzo(k)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene
were deleted from further consideration for regulation in FO24 because they

were not present in the untreated waste at treatable concentrations.

Copper, vanadium, and zinc were considered for regulation in F024
wastewaters but were not selected as regulated constituents. Although the
metal compounds, capper cyanide, vanadium pentoxide, and zinc cyanide are
listed in Appendix VIII of 40 CFR Part 261, the individual metals, copper,
vanadium, and zinc, are not listed. In this Second-Thirds rulemaking, the
Agency is only regulating copper, vanadium, and/or zine in listed hazardous
wastes when they canmot be controlled by regulation of other metal constitu-
ents, For F024, copper, vanadium, and zinc are believed to be controlled by
the regulation of total chromium and nickel and are therefore not being

regulated.

bDichlorodifluoromethane, diethyl phthalate, antimony, and beryllium

were not detected in untreated F024 but were detected in the rotary kiln ash
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residual. These constituents were not selected for regulation in FO24
nonwastewaters. Dichiorodifluoromethane and diethyl phthalate are not being
regulated because they were detected in the laboratory blank at 0.27 mg/kg and
0.51 mg/kg, respectively, and are belleved to be laboratory contaminants. The
Agency believes antimony and beryllium concentrations detected in the kiln ash
are attributable to their presence in the sludge and organic liquid wastes
incinerated with FO24. These constituents were not typically found in
untreated FO24 (Table 2-3). Therefore, these constituents were not selected
for regulation in FO24 nonwastewaters.

Bromomethane, chloroethane, chloromethane, dichlorodifluoromethane,
diethyl phthalate, antimony, and selenium were not detected in unfreated FQ24
but were detected in the scrubber water residual from rotary kiln incinera-
tion. These constituents were not selected for regulation in FO24 waste-
waters. Dichlorodifluoromethane is not being regulated because it was detect-
ed in the laboratory blank at 0.23 mg/l and is believed to be a laboratory
contaminant. Diethyl phthalate is not being regulated because it was detected
in only one scrubber water sample at a low concentration (0.057 mg/l). In
addition, diethyl phthalate, (BDE 3,145 kcal/mole) is controlled by regulation
of bis (2-ethylhexyl) phthalate (BDE 6,465 kcal/mole). The Agency believes
the concentrations of the five remaining constituents detected in the scrubber
water {bromomethane, chlorcethane, chloromethane, antimony, and selenium) are
attributable to their presence in the sludge and organic liquid wastes incin-

erated with FO24. These constituents were not typically found in FO24 (Table



2-3). Therefore, these constituents were not selected for regulation in FO24

wastewaters.

All other metals were deleted from further consideration for regula-
tion in F024 nonwastewaters because the Agency has only recently compieted an
analysis of TCLP extracts obtained from the stabilization of F024 incinerator

ash residues.

6.2 Selection of BDAT List Constituents for Reguiation

o

The selection of constituents for regulation in nonwastewaters and

wastewaters is discussed in Sections 6.2.1 and 6.2.2, respectively.

6.2.1 Nonwastewaters

Constituents regulated in FO2U nonwastesaters were selected from
BDAT List constituents deteeted Iin the untreated waste, unless they were

deleted from consideration as discussed in Section 6.1.

Table 6-4 presents each constituent selected for regulation in FO24
nonwastewaters after consideration of (1) the constituent concentration in the
untreated waste, (2) whether the constituent is adegquately controlled by
regulation of another constituent, and (3) the relative difficulty in achiev-
ing effective treatment of the constituent by BDAT for nonwastewaters (rotary

kiln incineration followed by stabilization).
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The Agency's determination of adequate control for organic constitu-
ents was based on an evaluation of the characteristics of the constituents
that wouid affecﬁ the performance of rotary kiln incineration relative to the
kiln ash residual, specifically, the boiling points of the constituents. In
general, a constituent is believed to be controlled by regulation of another
constituent that has a higher boiling point.» Boiling points for the BDAT List
organic constituents further considered for regulation, as shown in Table 6-2,

are listed in Appencix C.

Based on the above discussion, the nine BDAT List organic constitu-
ents selected for regulation in FO2U4 nonwastewaters are 2-chloro-1,3-buta-
diene; 3-chlarapropene; 1,l-dichlarcethane; 1,2-dichlorcethane; 1,2-dichloro-
propane; trans-!,3-dichloropropene; cis-1,3-dichloropropene;

bis(2-ethylhexyl)phthalate; and hexachlorocethane,

The remaining 36 BDAT List organmic constituernts that were further
considered for regulation in FOZ24 nonwastewaters due to their presence in the
untreated waste (Table 6-2) are not being regulated. These 36 constituents
were found at lower concentrations in the untreated waste than the organic
constituents selected for regulation. Deletion of these constituents from
consideration -for regulation in FO024 nonwastewaters was also based on a
comparison of their boiling points with the boiling points of the constituents
selected for regulation. These 36 constituents were then deleted from consid-
eration for regulation because they are believed to be adequately controlled

by incineration of other organic constituents that have been selected for

6-7


https://bis(2-ethylhe~yl)phthal.a.te

regulation in FO24 nonwastewaters. The control of constituents deleted from
consideration for regulation by constituents selected for regulation in FO24

nonwastewaters is presented in Table 6-5.

Cyanide was detected in untreated FQ24 but was not selected for
regulation in FO24 nonwastewaters because it was found at low concentrations
in the untreated waste and is believed to be adequately controlled by treat-

ment standards for the BDAT List arganic constituents.

Two metals, total c¢hromium and nickel, are being reserved for
regulation in FO24 nonwastewaters because the Agency has recently completed an
analysis of ICLP extracts abtained from the stabilization of FQ24 incineratar
ash residues. The results of this analysis show substantial reduction of
metals in TCLP extracts following stabilization. Therefare, the Agency has
decided to reserve the final treatment standards for metals in FO24 nonwaste-
waters in the Second Thirds promulgated rule. The Agency will instead propose
revised treatment standards for metals {n FO2Y4 nonwastewaters based on the
FO24 stabilization results as part of the Third Thirds proposed rule so that

sufficient time is provided for notice and comment on these revisions,

Five dioxins and furans, hexachlorodibenzo-p-dioxins, hexachlorodi-
benzofurans, pentachlorodibenzo-p-dioxins, pentachlorodibenzofurans, and
tetrachlorodibenzofurans, were selected for regulation in FO2Y4 nonwastewaters
based on the difficulty in treating these constituents, reflected by their

high boiling points, as well as their inherent toxicity.
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6.2.2 Wastewaters

Constituents reguiated irn F024 wastewaters were selected using the
same constituent selection method used for F024 nonwastewaters; that is, they
were selected from the BDAT List constituents that were detected in the
untreated waste, unless they were deleted from consideration as discussed in

Section 6.1.

Table 6-6 presents each constituent selected for regulation in FO2u
wastewaters after consideration of (1) the constituent concentration in the
untreated waste, (2) whether the constituent is adequately contrclled by
regulation of another constituent, amd (3) the relative difficulty associated
with achieving effective treatment of the constituent by the BDAT for waste-
waters (rotary kiln incineration followed by chemical preclpitaéion and vacuum

filtration).

The Agency's determination of adequate control for organic constitu-
ents was based on an evaluation of the characteristics of the constituents
that would affect performance of incineration relative to the scrubber water
residual, speecifically, their estimated bond dissociation energies. In
general, a con3tituent {3 believed to be controlled by regulation of another
constituent that has a higher bond di{ssociation energy. Estimated bond
dissociation energies for the BDAT List organic constituents further consid-

ered for regulation, as shown in Table 6-3, are listed in Appendix C.
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Based on the above discussion, the nine BDAT List organic constitu-
ents selected for regulation in FO2U4 wastewaters are 2-chloro-1,3-butadiene:
3-chloropropene; 1,1-dichloroethane; 1,2-dichloroethane; 1,2-dichloropropane;
trans-1,3-dichloropropene; cis-1,3-dichloropropene; bis{2-ethylhexyl)phtha-

late; and hexachlorcethane.

The remaining 39 BDAT List organic constituents that were further
considered for regulation in FO24 wastewaters due to their presence in the
untreated waste (Table 6-3) are not being regulated. These 39 constituents
were found at lower concentrations in the untreated waste than the organic
constituents selected for regulation. Deletion of these constituents from
consideration for regulatian in FO024 wastewaters was also based on a compari-
son of their bond dissociation energies (BDEs) with the BDEs of the constitu-
ents selected for regulation. These 39 constituents were then deleted from
congideration for regulation because they are believed to be adequately
controlled by incineration of other organic constituents that have been
selected for regulation in FO24 wastewaters. The control of constituents
deleted from consideration for regulation by constituents selected for regula-

tion in FO24 wastewaters 13 presented in Table 6-7.

Cyarmide was detected in untreated FO24 but was not selected for
regulation FO24 wastewaters because it was found at low concentrations in the
untreated waste and is believed to be adequately controlled by treatment

standards for the BDAT List organic constituents.



Two metals, total chromium and nickel, were selected for regulation
in FO24 wastewaters. All other BDAT List metal constituents initially
considered for regulation in FO2U wastewaters were not selected because these
constituents were found at low concentrations in the untreated waste and are
believed to be adequately controlled by the treatment standards for total
chromium and nickel. Although high lead levels were found in F024 scrubber
water, these levels are attributed to high lead levels found in the background
scrubber water sample. Control of metal constituents is provided by the use
of chemical precipitation followed by vacuum flltration. By removing the
metals present at the highest concentrations in the untreated waste, adequate
treatment will be provided for other metals present at lower treatable concen-

trationa.

Five dioxins and furans, hexachlorodibenzo-p-dioxins, hexachlorodi-
benzofurans, pentachlorodibenzo-p-dioxins, pentachlorodibenzofurans, and
tetrachlorodibenzofurans, were selected for reguiation in F024 wastewaters
based on the detection of these BDAT List constituents in the scrubber water

residual, as well as their inherent toxicity.
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Table 6-1

STATUS OF BDAT LIST CONSTITUENTS
IN UNTREATED FO24

BDAT : Concentration

List Detection in Untreated F024
Constituent Status {mg/kg)
Volatiles
222. Acetone X <0.05-2",000
1. ficetonitrile <0.5
2. Acrolein <0.5
3. Acrylonitrile <0.5
4, Benzene X <0.025-1,800Q
5. Bromodichloromethane X . <0.025-7,260
6. Bromomethane <0.05%
223. n-3utyl alcohol NA
7. Carbon tetrachloride X <0.025-50,400
8. Carbon disulfide <0.02%
9. Chlorobenzene X <0.025-3,200
10. 2«Chloroe-1,3-butadiene X <0.5-139,721
1. Chlorodibraomomethane <0.025
12. Chloroethane <0.05%
13. 2-Chloroethyl vinyl ether NA
14, Chloroform X <0.025~1,000
15, Chloromethane <0.05*
16, 3-Chloropropene X <0.5-285,486
17. 1,2=-Dibromo-3-chloropropane <0.05
18. 1,2-Dibromoethane <0.02%
19. Dibromomethane <0.025
20. trans-1,4-Dichloro-2-butene X <0.5-4,691
21. Dichiorodifluoromethane <0.05%
22. 1,1-Dichloroethane X <0.025-440,000
23. 1,2=Dichloroethane X <0.025-950,000
24, 1,1-Dichlorcethylene <0.025%
25. trans-1,2-Dichloroethene NA
26. 1,2-Dichloropropane X <0.025-230,000
27. trans-1,3-Dichloropropene X <0.025-290,000
28. cis-1,3-Dichloropropene X <0.025-160,000

X - Indicates that a constituent was quantified at or above its detection
limit in one or more untreated F02Y samples.
® _ Not detected in the untreated waste, but detected in the treatment

residual.

NA - Not analyzed.



Table 6-% (Cortinued)

STATUS OF BDAT LIST CONSTITUENTS
IN UNTREATED FO24

BDAT Concentration

List Detection in Untreated FO24
Constituent Status (mg/kg)
Volatiles (Continued)
29. 1,4-Dioxane <1
224, 2-Ethoxyethanol NA
225. Ethyl acetate NA
226. Ethyl benzene X <0.025-230
30. Ethyl cyanide <20
227. Ethyl ether NA
31. Ethyl methacrylate <0.5
214. Ethylene oxide 2
32. Iodomethane <0.25%
33. Isobutyl alcohol <1
228. Methanol NA
34, Methyl ethyl ketone X <0.05-2,200
229. Methyl isobutyl ketone <0.05
35. Methyl methacrylate <0.5
37. Methacrylonitrile 0.5
38. Methylene chloride X <1-1,900
230. 2-Nitropropane NA
39. Pyridine 2
40. 1,1,1,2-Tetracttloroethane X <0.025-58,000
41, 1,1,2,2-Tetrachloroethane X <0.025-16,000
42, Tetrachloroethene X <1-47,200
43, Toluene X <0.025-34,000
44, Tribromomethane <0.025
4s. 1,1,1-Trichlorocethane X <0.025-620
L6, t,1,2-Trichloroethane X <0.025-92,000
47. Trichloroethene X <0.025-81,800
48. Trichloromonofluoromethane <1
49. 1,2,3-Trichloropropane X <0.025-9,712
231. 1,1,2-Trichloro-1,2,2-triflucrcethane NA
50. Vinyl chloride X <0.05-1,000

X - Indicates that a constituent was quantified at or above its detection

limit in one or more untreated F024 samples.

% _ Not detected in the untreated waste, but detected in the treatment

residual.
NA - Not analyzed.
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STATUS COF BDAT LIST CONSTITUENTS

Table 6-1 (Continued)

IN UNTREATED FO24

BDAT Concentration

List Detection in Untreated FO024
Constituen: Status {(mg/kg)
Volatiles (Continued)
215, 1,2-Aylene <0.025
216. 1,3-Xylene <0.025
217. 1,8-Xylene <0.025
Semivolatiles
51.  Acenaphthalene <0.351
52. Acenaphthene <0.351
53. Acetophenone <1.76
54, 2-Acetylaminofluorene <0.702
55. U-Aminobiphenyl <0.702
56, Aniline <0.351
57. Anthracene 172
58. Aramite <1.76
59. Benz(a)anthracene X <24-0.888
218. Benzal chloride NA
60. Benzenethiol <0.702
62. Benzo(a)pyrene X <0.351-0.60
63. Benzo(b)fluoranthene X <2U-0.716
64. Benzo(ghi)perylene X <0.351-0.421
65. Benzo(k)fluoranthene X <24-0.874
66. p-Benzoquinone <0.351
67. Bis(2-chloroethoxy)methane <0.351
68. Bis(2-chloroethyl)ether X <0.351-9,800
69. Bis(2-chloroisopropyl)ether <0.351
70. Bis(2-ethylhexyl)phthalate X <2L-480
71.  U4-Bromophenyl phenyl ether <0.351
72. Butyl benzyl phthalate <0.351
73. 2-gec-Butyl-4,6-dinitrophenol <1.76
74. p-Chlorcaniline <0.351
75. Chlorobenzilate <0.702

X - Indicates that a constituent was quantified at or above its detection

limit in one or more untreated FO024 samples.

® - Not detected in the untreated waste, but detected in the treatment

residual.

NA - Not analyzed.
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Tabnle 6-1 (Continued)

STATUS OF BDAT LIST CONSTITUENTS

IN UNTREATED FG24

BDAT Concentration

List Cetection in Untreated FQ2U4
Constituent Status {(mg/kg)
Semivolatiles (Continued)
76. p-Chloro-m-cresol <0.351
77. 2-Chloronaphthalene X <0.351-260
78. 2-Chlorophenol <0.351
79. 3-Chloropropionitrile <0.702
80. Chrysene b4 <24-1.06
81. ortho-Cresol <0.351
82. para-Cresol <0.351
232. Cyclohexanone NA
83. Dibenz(a,h)anthracene <0.351
84, Dibenzo(a,e)pyrene NA
85. Dibenzo(a,i)pyrene NA
86. m-Dichloraobenzene X <Q.351-1,300
87. o-Dichlorobenzene X <0.357-24,000
88. p-Dichlorcbenzene X <0.351-8,000
8. 3,3'-Dichlorobenzidine <1.76
90. 2,4-Dichlorophenol <0.351
91. 2,6-Dichlorophenol <0.702
92. Diethyl phthalate X <0.351-120
93. 3,3' -Dimethoxyberzidine <0.702
94. p-Dimethylaminoazobenzene <0.702
95. 3,3'-Dimethylbenzidine <0.702
96. 2,4-Dimethylphencl <0.351
97. Dimethyl phthalate <0.351
98. Di-n-butyl phthalate <0.351
99. 1,4-Din{trobenzene €0.351
100. 4,6-Dinitro-o-cresol <1.76
101, 2,4-Dinitrophenol <1.76
102. 2,4-Dinitrotoluene <0.351
103. 2,6-Dinitrotoluene <0.351
104. Di-n-octyl phthalate X <0.351-34

X - Indicates that a constituent was quantified at or above its detection
limit in one or more untreated FO2U4 samples.
®* . Not detected in the untreated waste, but detected in the treatment

residual.

NA - Not analyzed.



Table 6-1 (Continued)

STATUS OF BDAT LIST CONSTITUENTS

IN UNTREATED FO24

BDAT Concertration

List Detection in Untreated FO024
Constituent Status (mg/kg)
Semivolatiles (Cortirued)
105. Di-n-propylnitrosamire <0.351
106. Diphenylamine <0.702
219, Diphenylnitrosamine NA
107. 1,2-Diphenylhydrazine <1.76
108. Fluoranthene <0.351
109. Fluorene <0.351
170. Hexachlorobenzene X <24-18,018
111. Hexachlorobutadiene X <0.351-16,470
112. Hexachlorocyclopentadiemne X <0.351-1.3
113. Hexachlorocethane X <0.351-460,000
114, Hexachlorophene NA
115. Hexachloropropene <0.702
116. Indeno(1,2,3-cd)pyrene X <0.351=0.411
117. Isosafrole <0.702
118. Methapyrilene <0.702
119, 3-~Methylcholanthrene <0.702
120. 4,4'-Methylenebis(2-chloroaniline) <0.702
36. Methyl methanesulfonate NA
121. Naphthalene X (28=-330
122. 1,4-Naphthoguinone <Q.702
123. 1-Naphthylamine <1.76
124, 2-Naphthylamine <1.76
125. p-Nitroaniline <1.76
126, Nitrobenzene X <0.351-1.4
127. 4-Nitrophenol <1.76
128. n-Nitrosodi-n-butylamimne <0.702
129. n-Nitrosodiethylamine <0.351
130. n-Nitrosodimethylamine <0.351
131. n-Nitrosomethylethylamine <0.351
132. n-Nitrosomorpholine <0.702

X - Indicates that a constituent was quantified at or above its detection
limit in one or more untreated FO24 samples.
® _ Not detected in the untreated waste, but detected in the treatment

residual.

NA - Not analyzed.
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Table 6-1 (Continued)

STATUS OF BDAT LIST CONSTITUENTS

IN UNTREATED FG24

BDAT Concentration

List Detectian in Untreated FO24
Constituent Status (Tg/Kg)
Semivolatiles (Continued)
133. n-Nitrosopiperidine <0.351
134, n-Nitrosopyrrolidine <1.76
135. 5-Nitro-o-toluidine <1.76
136. Pentachlorobernzene X <1.76-1,290
137. Pentachlorcethane X <0.351-26,000Q
138. Pentachloronitrobenzene <3.51
139. Pentachlorophenol <1.76
140. Phenacetin <0.702
141. Phenanthrene X 2U-1.27
142. Phenol <0.35"
220. Phthallic anhydride <0.351
143, 2-Picoline NA
14, Pronamide <0.357
145, Pyrene <0.702
146. Resorcinol <0.351
147. Safrole <0.351
148. 1,2,4,5-Tetrachlorobenzene <1.76
149. 2,3,4,6-Tetrachlorophenol <0.702
150. 1,2,4-Trichiorobernzene X <0.351-1,400
151. 2,4,5-Trichlorophenol <1.76
152. 2,4,5-Trichlorophenol <0.351
153. Tris{(2,3-dibromopropyl)phosphate <1.76
Metals
154. Antimony X <1.8-2.2
155. Argenic X <0.86-7.8
156, Barium . X 0.22-34
157. Beryllium <0.1*
158. Cadmium X <0.26-3.1

X - Indicates that a constituent was quantified at or above its detection

limit in one or more untreated FO2U samples.

% . Not detected in the untreated waste, but detected in the treatment

residual. :

NA - Not analyzed.



Tabie €-1 (Ceontinued)

STATUS OF BDAT LIST CONSTITUENTS

IN UNTREATED FO24

BDAT Concentration

List Detection in Untreated FO24
Constituent Status (mg/kg)
Metals (Continued)
159, Chromium (total) X <0.4-285
221, Chromium (hexavalent) <10
160, Copper X <0.4-800
161. Lead X <0,43-9.0
162, Mercury X <Q.1-0.24
163. Nickel X <0.9-636
164, Selenium <0.5%
165. Silver 0.4
166. Thallium <10
167. Vanadium X <0,17-10
168. Zinc X 0.73-443
Inorganics
169. Cyanide X <0.43-4.57
170. Fluoride X <0.99-10.5
171. Suifide X <4.6-349
Organochlorine pesticides NA
Phenoxyvacetic acid herbicides NA
Organophosptrorous insecticides NA
PCBs
200. Aroclor 1016 <10
201. Araclor 1221 <10
202. Aroclor 1232 <10
203, Aroclor 1242 <10
204. Aroclor 1248 <10
205. Aroclor 1254 <10
206. Aroclor 1260 <10
NOTE: The BDAT List pesticides were not expected to be seen in the FO024

samples or treatment residuals and were therefore not analyzed for.
X - Indicates that a constituent was quantified at or above its detection

limit in one or more untreated F024 samples.

® . Not detected in the untreated waste, but detected in the treatment

residual.

NA - Not analyzed.



Table 6-1 (Continued)

STATUS OF BDAT LIST CONSTITUENTS
IN UNTREATED FO24

BDAT Concentration

List Detection in Untreated FO24
Constituent Status (mg/kg)
Dioxins and furans (ug/kg)
207. Hexachlorodiberzo-p-dioxins X <0.0005-10
208. Hexachlorodibenzofurans X <0.0007-50
209. Pentachlorodibenzo-p-dioxins X <0,0005-2
210. Pentachlorodibenzofurans X <0.0005-30
211, Tetrachlerodibenzo-p-dioxins . <0.03
212. Tetrachlorodibenzofurans X <0.0002-10
213. 2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.03

X - Indicates that a constituent was quantified at or above its detection

limit in one or more untreated FO24 samples.
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Table 6-2

BDAT LIST CONSTITUENTS FURTHER CONSIDERED FOR REGULATION®
IN t024 NONWASTEWATERS AFTER INITIAL SCREENING

222. Acetone

4, Benzene

5. Bromodichloromethane
7. Carbon tetrachloride
9. Chlorobenzene

10. 2-Chloro-1,3-butadiene
1, Chloroform
16.  3-Chloropropene
20. transg-1 , §-Dichloro-2-butene
21. Dichlorodifluoromethane
22. 1,1-Dichloroethane
23. 1,2=Dichloroethane
26. 1,2-Diehloropropane
27. trans-1,3-Dichloropropene
28. cis-1,3-Dichloropropene
226. Ethyl benzene
34. Methyl ethyl ketone
38. Methylene chloride
40. 1,1,1,2-Tetrachlorcethane
41, 1,1,2,2-Tetrachloroethane
42, Tetrachloroethene

e 43, Toluene
is, 1,1,1-Trichloroethane
ug, 1,1,2-Trichloroethane
br, Trichtlorcethene
4g, 1,2,3-Trichloropropane
50. Vinyl chloride
68. Bis(2-chloroethyl)ether
70. Bis(2-ethylhexyl)phthalate
77. 2-Chloronaphthalene
86. 1,3-Dichlorobenzene
87. 1,2-Dichlorobenzene
88. 1,4-Dichlorobenzene
92. Diethyl phthalate

3711 constituents on this list were detected in FO24 and were either selected
for regulation (as shown in Table 6-4) or are believed to be controlled by
regulation of another consitituent.
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Table 6-2 (Continued)

BDAT LIST CONSTITUENTS FURTHER CONSIDERED FOR REGULATION?
IN FO24 NONWASTEWATERS AFTER INITIAL SCREENING

104. Di-n-octyl phthalate

1'0. Hexachlorobenzene

111. Hexachlorobutadiene

112. Hexachlorocyclopentadiene
113. Hexachloroethane

121. Naphthalene

126, Nitrobenzene

136. Pentachlorobenzene

137. Pentachloroethane

141. Phenanthrene
150. 1,2,4-Trichlorobenzene
169. Cyanide

207. Hexachlorodibenzo-p-dioxins
208. Hexachlorodibenzofurans

209. Pentachlorodibenzo-p-dioxins
210. Pentachlorodibenzofurans
212. Tetrachlaradibenzofurans

3411 constituents on this list were detected in FO24 and were either selected
for regulation (as shown in Table 6-4) or are believed to be controlled by
regulation of another congitituent.
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Table 6-3

BDAT LIST CONSTITUENTS FURTHER CONSIDERED FOR REGULATION®
IN FO24 WASTEWATERS AFTER INITIAL SCREENING

222. Acetone

4, Benzene

5. Bromodichloromethane

5 Bromomethane

7 Carbon tetrachloride

9. Chlorobenzene

10. 2-Chloro-1,3-butadiene
12. Chlaorcethane

4. Chloroform

15. Chloromethane

16.  3-Chloropropene

20. trans-1,4-Dichloro-2-butene
21. Dichlorodifluoromethane
22. 1,1-Dichloroethane

23. 1,2-Dichloroethane

26. 1,2-Dichloropropane

27. trans-1,3-Dichloropropena
28. cis-1,3-Dichloropropene
226. Ethyl benzene

34.  Methyl ethyl ketone

38. Methylene chloride

40. 1,1,1,2-Tetrachlorcethane
41, 1,1,2,2-Tetrachloroethane
42. Tetrachloroethene

43. Toluene

45, 1,1,1-Trichloroethane

46. 1,1,2~Trichlorvethane

47. Trichloroethene

49, 1,2,3~-Trichloropropane
50. Vinyl chloride

68. Bis(2-chlorocethyl)ether
70. Bis(2-ethylhexyl)phthalate
77. 2-Chloronaphthalene

3711 constituents on this list were detected in FO2U and were either selected
for regulation (as shown in Table 6-5) or are believed to be controlled by
regulation of another constituent.
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Table 6-3 (Continued)

BDAT LIST CONSTITUENTS FURTHER CONSIDERED FOR REGULATION®
IN FC2U WASTEWATERS AFTER INITIAL SCREENING

8¢6. j,3-Dichlorobenzene
87. 1,2-Dichlorobenzene
88. 1,4-Dichlorobenzene

g2. Diethyl phthalate

104, Di-n-octyl phthalate
110. Hexachlorobenzene

111, Hexachlorobutadiene
112. Hexachlorocyclopentadiene
113. Hexachloroethane

121. Naphthalene

126. Nitrobenzene

136. Pentachlorobenzene
137. Pentachloroethane

141. Phenanthrene

180. 1,2,4-Trichlorobenzene
154. Antimony

155. Arsenic

158. Cadmium

159. Chromium (total)
161, Lead

162. Mercury

163. Nickel

164, Selenium

169. Cyanide

207. Hexachlorodibenzo-p-dioxins
208. Hexachlorodibenzofurans
209, Pentachlorodibenzo-p-dioxins
210. Pentachlorodibenzofurans
212. Tetrachlorodibenzofurans

3411 constituents on this list were detected in FO24 and were either selected
for regulation (as shown in Table 6-5) or are believed to be controlled by
regulation of another constituent.
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Table 6-4

BDAT LIST COMSTITUENTS SELECTED FOR REGULATION

IN FO24 NONWASTEWATERS

10.
16.
22.
23.
26.
27.
28.
70

113.
207.
208.
209.
210,
212.

2-Chloro-1,3-butadiene
3-Chloropropene
1,1-Dichloroethane
1,2-Dichlorocethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
¢cis~1,3-Dichloroprapene
Bis(2-ethylhexyl)phthalate
Hexachlcroethane
Hexachlorodibenzo-p-dioxins
Hexachlorodibenzofurans
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofurans
Tetrachlorodibenzofurans
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Table 6-5

CONTROL OF CONSTITUENTS DELETED FROM FURTHER CONSIDERATION FOR REGULATION .
BY CONSTITUENTS SELECTED FOR REGULATION IN FO2i NONWASTEWATERS
BDAT List Constituent Deleted from
Further Constderatign for BOAT L1s) Constituent Sulected for Regulation (Builing Palnl)
Regulasttan (Bolling Point) A 8 K P € F G n 1 J 3 L (]

50. Viny! chloride (-13.37°C) X x X x X x X X X X x X X
38. Methylene chiaride (38.75°C) x X X X X x X x x X x X X
222. Acatone (%6.5°C) . H X x X x X X X x X X X
14, Chleraform (61-629C) X x x X X x x x x X
45. 1,1, 1-Tricniorosthane (74-74.19C) x X x X x x x x X X

7. Carbon tetrachloride (76.7-77°C) X x x X X X X x X X
34. Methy! ethyl hetone (79.6°C) X x X X x X x X x x

4. Benzene (80°C) X X X X X X x X x
47. TVrichioroethene (86.7-879C) X X X x x x X x X

5. MAromodichioromethans (90°C) X x x X X x X X x
43. Talusne (110.69C) X X X X x X x
46. 1,},2-Trichioroethane $;|3-1|4°c) x X X X x X
42. Tetrachioroathene (1219C) X X X X X x

9. Cnlorobenzene (131-132°%C) X X x X x X
226. Ethyl! benzene (136.3°C) x x X x X x
40. 1,1,1,2-Tetrachioroethane (146.5°C) X X x x x x
4. t,l.262‘103rlchloroolhono (146.5- x X X X X x

1479C)

20. trans-1,4-Dichloro-2-butene (155.5°C) X X x x x x
49. V,2.3-Yeichloropropane (156.8°C) x X x X % X
137. Pantachlorosthans (161-1629C) x x x x X x
86. 1,3-Dichlorobenzene {1739C) x x X X x X
88. 1.4-Dichlorobenzana (174-174.19%C) x x x x X x
68. Bis(2-chloroethyljatner (178°C) x x X X x x
87. 1,2-Oichlorobenzene (180.5-181%) x x x X x X

KEV:

A - 8. 3-Chloroprapana (44-45°C) H - 113. Hesachlorpethane (186.8 187°C)

8 - 22. 1,1-Dichloroethane (§7-57.39C) I - 70. 6Bis(2-ethyinexyllpnthatate (385°C)

C - 10. 2-Chloru-1,3-butagiens (59.4°C) d - 207. Hesachlarpdibenzo-p-dioains (400-500%C)

D - 23. 1,2-0fchloroathans (83-84°C) K - 208. Henmachiqrodibenzofursns (400-400°C)

E - 26. 1,2-Dichlioropropane (96.4°9C) L - 209. Pentacnlorodibenzo-p-dioxins (400-500°C)

F - 28. cis-1,3-Dichioropraopene (108°C) W - 210. Pentachforodibenzafurans (400-500%C)

G - 27. trans-1,3-0Oichioropropens (v12%¢) N - 212. TYetrach|orodibeniofurans (400-500YC)

X - Indicutes EPA‘s bDelief that the constituent deleted ftrom furthar considerstion for regulation =ill Le dduquately

controlled by regulation of the indicateo constituent selected for regulation.
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CONTROL OF CONSTITUENTS DELETED FROM FURTHER CONSIDERATION FOR REGULATION

Table 6-9 (Continued)

BY CONSTITUENTS SELECTED FOR REGULATION IN FO24 NONWASTEWATERS

+

BOAT List Canatituent Daleted from

L

MO MOX XXX XK KX X

Further Consideration for BDAT List Copstituent Sulaected for Regulation (Boiling Point)
_Reguistion (Batling Poipt) A B € P £ £ G w14 L

126. Nitrobenzens (210-211°%C) X x x
111. Hesschlorobutadiens (210-220°C) x x X
150. 1,2.4-Trichlorabenzens (213°C) X x X
121. Naphthalene (217.9-2189C) x x x
112. Hexachlorocyclopentadiene {234°C) X x X
77. 2-Chioronaphthalens (256°C) X x X
136. Pentachigrobenzena (275-277°C) X X X
92. DOlethy! phthalete (298°C) x x X
110. Herachlorobenzens (323-326%C) X x x
141. Phenanthrene (340°C) x X x
104. Di-n-octyl phthatate (385°C) x x x

HEY:

A - 16. 3-Chloropropena (44-45°C) H - 113. Hesachliaroethans (186 8-187°C)

® - 22. V.,1-Dichloroatnsne (§7-57.3°C) I - 70, 8is(2-athylhexyl)phthalate {385°C)

€ - 10. 2-Chloro-i,3-butadisns (59.4°C) J - 207. Hazachlorpdibenzo-p-digrins (400-5009C)

0 - 23. 1V,2-Dichloroethane (83-84°C) K - 208. Hezachlorgdlbenzafurans (400-500°C)

€ - 26. 1',2-Dichloroprapane (96.49C) L - 209. Pentachiarodibenzo-p-dionins (400-500°C)

F - 2B. cis-1,3-Dichloropropena (108°C) M - 210. Pentachiarodibenzofurana (400 500°C)

G - 27. trans-},3-Dichloropropane (112°¢C) N - 212. Tletrachlarodibenzofurans (400-50070)

X - Inatcates EPA°s helief that the constituent geletea trom turther consideration for regulation will be dvequately

contralled by regulation of the indicatea canstituent selecteq four reguiation.

X X X X M X X X X M X

XX X oMK K MK XX iz|
:



Table 6-6

BDAT LIST CONSTITUENTS SELECTED FOR REGULATION

IN FO24 WASTEWATERS

10.
16.
22.
23.
26.
27.
28.
70.
113,
159.
163.
207.
208.
209.
210.
21e.

2-Chloro-1,3-butadiene
3-Chloropropene
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
cis-1,3-Dichloropropene
Bis{2-ethylhexyl)phthalate
Hexachloroethane

Chromium (total)

Nickel
Hexachlorodibenzo-p~dioxins
Hexachlorodibenzofurans
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofurans
Tetrachlorodibenzefurans
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Table 6-7

CONTROL OF CONSTITUENTS DELETED FROM FURTHER CONSIDERATION FOR REGULATION
BY CONSTITUENTS SELECTED FOR REGULATION IN FOZ2i WASTEWATERS

BDAT List Constituant Oeleted from

Further Conslgeration for BDAT List Constituent Selectevo for Regulation (Bong Dissociation Energy) _
Regutation (Bong Dissocistion Energy) S 2 - Y S
7. Carbon tetrschiaride (320 kcal)/mole) 3 X x X X X X x X X x ® x x
. Bromodichlaoromethane (330 kcal/male) X X x x x x X X x X X X X
i4, Chioroform (340 kcal/mole) X X X 3 X X x X x x x X x
38. Methylena chiaride (360 kcel/mole) ) x X X X X X X X x X X X X
42. TYetreachloroethens (465 kcal/male) b X X X X X X % X x X X x x
AT. Trichloroethene (485 acal/mole) X X X X x x X X X X x N x X
S0. Viny! chioride (525 kcal/mole) X X '} b 4 x X X X x X x x X
137. Pentachlorosthane (585 kcal/mole) ] 4 X x X X X x X X X X
40. 1,1,1,2-Tetrachlorosthans (605 kcal/ X X R X x x x x x x X X X
mole)
41. 1.1.2.2-Yetrachlgroethene (805 hca)/ x X 3 X 3 X X x X x X X X
mole)
45. 1.1, 1-Trichiorosthane (625 kcal/moile) X x x x X X X X X X x X
46. 1.1,2-Trichloroethans (625 kcal/maie) X X X 3 X x X X x X X x
113, Headchlorobutadiene (855 kcai/molg) X X X X X x X x
49, 1,2.3-Trichloropropane (910 acal/mole) x X 3 x X X X x
222. Acetone (945 kcai/mole) X X X x X X X
112. Hexachlorocyclopgentadiens (1 025 wcal/ X X X
mole)
20. trans-1,4-Dichioro-2-butens (1,075 3 x x
kcal/mole)
34. Mdthy! sthyl ketona (1,230 kcal/mole) x X x
68. Blsl2-chloroethy!l)ether (1,290 kcal/ X X x
mole)
86. 1,3} Dichiorobenzens (1,295 wcal/mole) X X [
WEV:
A - 113. Hesachigroethane (585 kcal/moie) n - 10, 2-Cnloro-1,3-butadiens (995 kcal/mole)
8 - 22. 1.1-Dichioroethane (57-67.3°C) 1 - 208. Hespchioroaibenzofurans ¢¢oo—soo°3»
C - 23. V,2-Dichliorosthane (645 kcai/mole} J - 210. Pentachlorogibenzofurang (400-3000C)
D - 27. trans-1,3-Oichiarapropens (780 kcal/moie) K - 212. Tesrschlarodibenzofur-ang (400-500 C)u
€ - 28. cis-1.,3-Dichiorapropens (108°C) L - 207. Hexpchioroaibanzo-p-dtasins (400 504 k!
F - 14. 3-Chioroprapesne (810 kca)/mate) M - 209. Pengachlorodibenzo-p-digains (430-500 (W]
G - 26. V,2-Dichloropropancae (930 kcasl/mole) N - 70. His(2-ethylhexyllphthatate (3857¢)
X - Inglicates EPA's Deliaf that the constitusnt daisted from tucther cansideration tor regulatiun will Le adequately

conirol a0 by reguiatian at the tadicsteo constitumnt selected tor regulation.

f
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Table 6-7 (Continued)

CONTROL OF CONSTITUENTS DELETED FROM FURTHER CONSIDERATION FOR REGULATION
BY CONSTITUENTS SELECTED FOR REGULATION IN FO24 WASTEWATERS

.

BOAY Lt it Conntituent Dejeted from

Furtner Consideration for __BODAT 1 ist fonstituent Selected tor Rugulatian (Banu Dissociat ton Enargy}
Reguiation (Bond Dissocistion Energy) .= - C P _E _F _Q" " ] J. K [ ™ N
87. 1,2-Oichlorobenzene (1,295 kcsl/mole) X x x
88. 1.4-Dichlorcbenzene (1,208 hcal/mole) x x X
110. Hesachliarobenzens (1,308 kcal/mole) X x X
136. Pentacniorobenzens (1,310 kcsi/mote) x x X
150. 1,2,4-Trichioraobenzene (1,320 kcal/ x X x
®ole)
9. Chlorobenzens (1,330 kcel/mols) X X X
4. Benzens (1,340 kcal/mole) x X X
126. Nitcobanzene (1,435 kcal/motle) x x x
43. TVToluens (1.620 kcal/mole) X X x
226. Ethy) venzena (1,905 kcal/mole) X
77. 2-Chiloronsphthaleng (2,915 kcati/mole) X " X
121, Naphthalens (2,120 kcal/mols) X x x
141, Phenanthrene (2,900 kcal/mole) X
92. Otethy! phthalate (3,145 kcsl/mole) X
104. Di-n-octyl phthalate (6,565 kcal/eola) x®
REV;
A - 113. Henachioroethana (565 kcal/mole) - 10. 2-Chlorga-1,3-butpdiene (955 «cal/mole)
8 - 23, V1.1-Dichioroethane (645 kcal/mole) § - 208. renachloroaivenzgfurans (960 kcal/moie)
cC - 23. 1,2-0Oichlorocethane (645 kcal/mole) J - 2)30. Pentschloroadibenzafurans (880 kcal/mole)
o - 27 trans-1_3-Dichioropropens (790 kcat/maole) N - 212. Tetrachloroatbenzofurans {1,000 kcal/mote)
€E - 28. cis-1,3-Dicnhioropropens {790 kcal/mole) L - 207. Henachlorodibenzo-p-dioxins {2.470 wcal/mole)
F - i1, 3-Chloropropene (810 kcal/mole) M - 208. Pentachlorodibenzo-p-diosins (2,490 kcal/mole)
G - 26, 1.2-Dichioropropane (830 kcal/amole) N - 70. Bis(2-gthylheayl)phthalate (6,465 kcal/mole)
X - Ingicates EPA’s belilef that the constituent deletad f:rom further cansideration for regulation will be adeqQuately
copjrolied Dy reguliation of the Indicated constituent selected tor regulation.
81ne 100 kcal/moia difference Detween di-n-acty! phthalate and bts(2-ethylheay))phthnaliate is Delieved to Le within the accuracy ot

the BDE calculation: theretore, the Agency expects that al-n-octyl phthailate will DO controlled by regulation ot
pis(2-ethyinbay!l)phthalate.
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7.0 CALCULATION OF BDAT TREATMENT STANDARDS

The Agency bases treatment standards for constituents on the per-
formance of well-designed and well-operated BDAT treatment systems. These
standards must account for analytical limitations in available treatment
performance data, and the data must be adjusted for variability related to

treatment, sampling, and analytical techniques and procedures.

BDAT treatment standards are determined for each constituent by
multiplying the arithmetic mean of accuracy-adjusted constituent concentra-
tions detected in treated waste by a "variability factor" specific to each
constituent in a treatment performance data set. Accuracy adjustment af
treatment performance data was discugsed in Section 5.0 in relation to defin-
ing "substantial treatment." Variability factors correct for normal varia-
tions in the performance of a particular technology over time and are designed
to reflect the $5th percentile level of performance that the techmology
achieves in commercial operation. (For more information on the principles of

calculating variability factors, see EPA's Methodology for Developing BDAT

Treatment Standards (Reference 1).)

In cases where EPA has identified BDAT for a particular waste, but
cannot define specific concentration-based treatment standards for that waste
because of data limitations or for some other compelling reason, the Agency
can require the use of that treatment technology as the BDAT treatment stan-

dard. Similarly, where there are no known generators of a waste, or where EPA



believes that the waste can be totally recycled or reused as a raw material,
the Agency may specify a "no land disposal" standard, which effectively means

establishing a treatment standard of zero for all BDAT List constituents,

In Section 5.0, the best demonstrated avallable technology for
treatment of FO2Y was selected based on available treatment performance data.
In Section 6.0, the regulated constituents were selected to ensure effective
treatment of FO02U. The purpose of Section 7.0 is to calculate treatment
standards for each of these constituents using the available treatment perfor-
mance data from the BDAT treatment technologies. A step-by-step discussion of
the calculation of treatment standards for nonwastewater and wastewater forms

of FO2U4 is included in this section.

Rotary kiln incineration followed by stabilization of incinerator
ash and chemical precipitation féllowed by vacuum filtration of secrubber water
was determined to be BDAT for FO02U (Section 5.0). Rotary kiln incineration
generally results i{n the generation of two treatment residuals: ash (a
nonwastewater form of F024) and combustion gas scrubber water (a wastewater
form of FO024). The best measure of performance for a destruction technology
such as rotary kiln incineration i{s the total amount of canatituent remaining
after treatmert..- Therefore, BDAT treatment standards for organic constituents
were calculated based on total constituent concentration data. BDAT treatment
standards for metal constituents in FO2U4 nonwastewater residuals are being
reserved by the Agency in the Second-Thirds promulgated rule and will instead

be proposed as part of the Third-Thirds proposed rule so that sufficient
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time is provided for notice and comment on revisions based on results obtained
from the stabilization of FO2Y4 incinerator ash. BDAT treatment standards for
metal constituenﬁs in FO24 wasteswater residuals were calculated based on
treatment performance data from K062 mixed with other metal-bearing
characteristic wastes. BDAT treatment standards for dioxin and furan
constituents are set at the analytical detection limit that can be routinely
achieved for these constituents, consistent with the dioxins rule promulgated

by the Agency on November 8, 1986 (51 Federal Register, W0572, 40638).

7.1 Calculation of Treatment Standards for Nonwagstewater Forms of FQ2H

T.1.1 BDAT List Qrganics

The treatment standards for nonwastewater forms of FO24 were calcu-
lated using treatment performance data from rotary kiln inclneration of F024.
Table T-1 presents the concentrations of organic constituents in the treatment
residual (ash) resulting from rotary kiln incineration of FO24. Concentra-
tions are presented for only those constituents used to develop treatment
standards for constituents in F024 nonwastewaters, as discussed further in
this subsection. The concentration data presented in Table 7-1 have been
corrected for accuracy to account for analytical recovery, as described in

Section 5.0.
The treatment standards for FO24 nonwastewaters were calculated for
organic constituents being regulated in FO2U, as shown in Table 7-2. The

following three steps were used to calculate the treatment standards:
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Table 7-1
CORRECTED CONCENTRATION DATA FOR ORGANIC CONSTITUENTS
IN ROTARY KILN INCINERATOR ASH FROM TREATMENT OF FO24

Corrected Concentration?
in the Treated Waste

BDAT List Total Composition (mg/kg)
Constituent Sample Set
- 1 2 3 4 5 o
Volatiles
23. 1,2-Dichloroethane 0.005 0.005 0.005 0.005 0.005 0.005
46. 1,1,2-Trichloroethane 0.005 0.005 0.005 0.005 0.005 0.005
Semivolatiles

70. Bis{2-ethylhexyl)
phthalate 0.632 0.632 0.666 0.632 0.632 0.632
113. Hexachlorcethane 0.632 0.632 Q.666 Q.632 0.632 Q.632

3Constituent concentrations have been adjusted for accuracy to account for
analytical recgveries ("carrected"), as discussed in Section 5.0.



C-¢

Table 7-2

CALCULATION OF TREATMENT STANDARDS FOR FO24 NONWASTEWATERS

F024 Copstityent Arithmetic
From wWhich Average of Treatment
i Treatment Performance Correctea Variabtitty Standara®
Data Were Treatment Valyes Factor (Average x VF)
Regulated Constituent y Tepngferred {(ppm) (VF) _ _(ppm)
Organics
itotul Composition)
10. 2-Chloro-1,3-butadiens® NA 6.101 2.8 0.28
16. 3-Chloropropens NA Q.101 2.8 D.28
22. 1,1-Dichloroethane 1,2~Dichjgroethane Q.005 2.8 0.014
23. 1,2-Dichioroethane NA 0.005 2.8 0.014
28. 1,2-Dichloropropane 1,1,2-Yrichjoroethane 0.005 2.8 0.014
27. lrnnl-l.3~Dichloropropogo° 1,1,2-Trichloroethane 0.005 2.8 0.014
286. cis-1,3-Dichloropropene 1,V,2-Yrichjoroethane 0.00% 2.8 0.014
70. Bis(2-ethylhexyl)pnhthe!- NA 0.63 2.8 1.8
ats
2.8 1.8

113. Hexachloroethane NA 0.63

Note: The treatment standacd for BOAT List dliontns and furans In FO024 1s | ppb. Thias represents the analytical
detectiaon i1imit that can be routinely achieved for these conatituents by laboratories in the United States, consistent
with the dioxing rule promulgated by the Agency on November 8, 1986 (51 Federa] Rpgister, 40572, 40638).

NA - Not sppiicablas.
®The vatlues shown in this table for treatment gtandards have been rounded off to show afgnificant figures only,

Sthis constituent was found in s liquid form of F024. which was Incinerated In the secuondary combustor, ang therefore did not
contribute to the kiin ash residusl.



(1)

(2)

(3)

The arithmetic average of the accuracy-corrected concentrations
for each regulated constituent in the untreated waste was
calculated using the data presented in Table 7-1.

Using the same data, a variability factor (discussed in EPA's
Methodology for Developing BDAT Treatment Standards) was
calculated that represents the variability inherent in the
performance of the treatment system, the collection of treated
samples, and the analysis of samples. Where concentrations in
the treated waste were reported as less than or equal to the
detection limit for all the data points in the data set,
variability is still expected, since the actual concentrations
could range from zero to the detection limit. In these cases,
the Agency assumed a lognormal distribution of data points
between the detection limit and a value one-tenth of the
detection limit and then calculated a variabllity factor of
2.8.

The treatment standard for each constituent being regulated was
calculated by multiplying the arithmetic average of the
accuracy-corrected concentrations (step (1) above) by the
variabllity factor (step (2) above).

As explained in Section 6.0, regulated constituents were selected

based on all available FO24 characterization data. However, treatment perfor-
mance data were not avallable from treatment of F024 for some regulated
organic constituents because not all of these regulated constituents were

detected in the FO24 that was treated by rotary kiln incineration and sampled

Where treatment performance data were not available for a regulated

organic constituent, treatment performance data were transferred to the
organic constituent from another organic constituent that was detected in the
untreated F024 sampled by EPA, based on the bolling points of the constitu-
(Boiling point (bp) is a waste characteristic that affects the perfor-

mance of rotary kiln incineration, as discussed in EPA's Treatment Technology

Background Document (Reference 1). Appendix C of this background document for

FO2Y4 presents detailed information on this waste characteristic.) The
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constituent with the same or the next highest boiling point for which the
Agency had treatment performance data from rotary kiln incineration of FO24
was selected for transfer of treatment performance data to the constituent for
which there was no treatment pebformance data. Cases where such a transfer of
data occurred are summarized below and appear in Table 7-2, which shows the

calculations of the treatment standards for FO24 nonwastewaters.

Five of the organi{c constituents (2-chloro-1,3-butadiene; 3-chloro-
propene; 1,2-dichloropropane; trans-!,3-dichloropropene; and cis-1,3-dichloro-
propene) were detected in an F024 ligquid. Liquid wastes were incinerated in a
seccndary combustor, and as such did not contribute to the kiln ash residual.
Thus, treatment standards for these conatituents were calculated based on
treatment performance data transferred from constituents detected in a solid
form of untreated FO24, since solid wastes were incinerated in the rotary kiln

and contributed to the kiln ash residual.
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2-Chloro-1,3-butadiene

The tfeatment standard for 2-chloro-1,3-butadiene (bp 59.4°C) was
determined based on the 0.1 ppm detection limit for this constituent. The
treatment standard was not based on data transferred from treatment of
1,2-dichloroethane (bp 83-84°C), as may be expected from the methodology
described in this section, because the detection limit for 2-chloro-1,3-
butadiene is two orders of magmitude greater than the detecttion limit for
1,2-dichloroethane (0.005 ppm). Calculating a treatment standard based on
1,2-dichlorbethane would yield a value of 0.014 ppm, which is below the

analytical detection limit for 2-chloro-1,3-butadiene.

3-Chloropropene

The treatment standard for 3-chlaoropropene (bp 44-45°C) was
determined based ont the 0.1 pper detection limit for this constituent. The
treatment standard was nmot based on data transferred from treatment of
1,2-dichloroethane (bp 83-84°C), as may be expected from the methodology
described in this section, because the detection limit for 3-chloropropene is
two orders of magnitude greater than the detection limit for 1,2-dichloro-
ethane (0.005 ppm). Calculating a treatment standard based on
1,2-dichloroethane would yield a value of 0.014 ppm, which {s below the

analytical detection limit for 3-chloropropene.
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1,1-Dichlcroethane

*,1=Dichloroethane was not found in the F024 that was treated by
rotary kiln incineration and sampled by EPA. The treatment standard for
1,1-dichloroet$ane (op 57-57.3°C) is based on data transferred from treatment
of 1,2-dichloroethare (bp 83-84°C). The Agency expects that 1,1-dichloro-
ethane can be treated to concentrations as iow as or lower than 1,2-dichloro-

ethane.

1,2=Dichloropropane

The treatment standard for !,2-dichloropropane (bp 96.4°C) is based
on data transferred from treatment of 1,1,2-trichloroethane (bp 113-114°C).
The Agency expects that 1,2-dichloropropane can be treated to concentrations

as low as or lower than 1,1,2-trichlorcethane.

trans-1,3-Dichloropropene

The treatment standard for trans-1,3-dichloropropene (bp 112°C) is
based on data transferred from treatment of 1,1,2-trichloroethane (bp
113-114°C). The Agency expects that trans-1,3-dichloropropene can be treated

to concentrations as low as or lower than 1,1,2-trichloroethane.
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cig=-1,3-Dichloropropene

The treatment standard for cis-1,3-dichloropropene (bp 1089C) is
based on data transferred from treatment of 1,1,2-trichlorocethane (bp
113-1149C). The Agency expects that cis-1,3-dichloropropene can be treated to

concentrations as low as or lower than 1,1,2-trichloroethane,

7.1.2 BDAT List Metals

The Agency has recently completed an analysis of TCLP extracts
obtained from the stabilization of FO24 incinerator ash residues. The results
of this analysis show substantial reduction of metals in TCLP extracts
following stabilization. Therefore, the Agency has decided to reserve the
final treatment standards for metals in FO24 nonwastewaters in the Second
Thirds promulgated rule. The Agency will instead propose revised treatment
standards for metals in FO24 nonwastewaters based on the FO24 stabtlization
results as part of the Third Third proposed rule so that sufficient time is

provided for notice and comment on these revisions,

7.1.3 BDAT List Dioxins and Furans

The treatment standard for dioxins and furans in FO2U4 nonwastewaters
is 1 ppb. This standard represents the analytical detection limit that can be
routinely achieved by laboratories in the United States, consistent with the

dioxins rule promulgated on November 8, 1986 (51 Federal Register, 40572,

40638).



7.2 Calculation of Treatment Standards for Wastewater Forms of FO24

7.2.1 BDAT List Organics

The treatment standards for wastewater forms of F02i4 were calculated
using treatment performance data from rotary kiln incineration of FO24. Table
7-3 presents the concentrations of organic constituents in the treatment
residual (scrubber water) resulting from rotary kiln incineration of F024,
Concentrations are presented for only those constituents used to develop
treatment standards for constituents in FO2U4 wastewaters, as discussed further
in this subsection. The concentration data presented in Table 7-3 have been
corrected for accuracy to account for analytical recovery, as described in

Section 5.0.

The treatment standards for FO2U4 wastewaters were calculated for
organic constituents being regulated in FO24, as shown in Table 7-4. The

following three steps were used to calculate the treatment standards:

(1) The arithmetic average of the accuracy-corrected concentrations
for each regulated constituent in the untreated waste was
calculated using the data presented in Table 7-3.

(2) Using the same data, a variability factor (discussed in Appen-
dix A of this document) was calculated that represents the
variability inherent in the performance of the treatment
system, the collection of treated samples, and the analysis of
samples. Where concentrations in the treated waste were
reported as less than or equal to the detection limit for all
the data points in the data set, variability is still expected,
since the actual concentrations could range from zero to the
detection limit. In these cases, the Agency assumed a
lognormal distribution of data points between the detection
limit and a value one-tenth of the detection limit and then
calculated a variability factor of 2.8.
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Table

7-3

. CORRECTED CCNCENTRATION DJDATA FOR CRGANICS AND
METALS IN COMBUSTION GAS SCRUBBER WATER FROM TREATMENT OF Fo2u

BDAT List
Constituent
Volatiles

10. 2-Chloro-1-3-butadiene
16. 3-Chloropropene

23. 1,2<Dichlorocethane

26. 1,2-Dichloropropane

27. trans-1,3-Dichloropropene
28. cis-1,3-Dichloropropene
Semivolatiles

70. Bis(2-ethylhexyl)

phthalate

113. Hexachloroethane
Metals®

159. Chromium (total)

163. Nickel

3Constituent concentrations have been adjusted for
analytical recoveries ("corrected"), as discussed

DThese data are from the lime and sulfide precipitation followed by vacuum

Corrected Concentration
in the Treated Waste

a

Total Composition (mg/l)

Sample Set
1 2 3 4 5 6

0.101 0.101 0.101 0.101 0.101 0.101
0.101% 0.101 0.101 0.101 0.101 0.101
0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005
0.014 0.014 0.013 0.012 0.013 0.013
0.014 0.014 0.013 0.012 0.013 0.013
0.22 0.18 0.26

0.39 0.36 Q.42

in Section 5.0.

accuracy to account for

filtration treatment of K062 mixed with other metal-bearing characteristic

wastes.
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Regulated Constituent

Organics
(Total Composition)

10. 2-Chioro-1,3-butadiene

16, 3-Cnlorapropene

22, 1,1-Dichlorcethane

23. 1,2-Dichlaroethane

28, 1,2-Dichtioropropana

27. trans-1,3-Dichloropropense

28. cis-1,3-Dichloropropens

70. Bis(Z-athylhexyl)phtha!~-
ate

113. tHexachioroethane

Regulated Constituent

Metals

(Total Composittion)

159. Chromium (total)
163. Nichkel -

Note: The treatment standard for BDAT List dioxina and furans in F(024
cgetection 1imit that can be routinely achieved for these conatituaents by
with tha dioxins rule promulgated by the Agency on November 8,

NA - Not applicable.

8The values shown in this table for treatment standards have been rounded off to show signtficant figures only,

Table T-4

CALCULATION OF TREATMENT STANDARDS FOR F024 WASTEWATERS

F024 Canstituent
From wnich
Treatment Performance
Datas were
Trangterred

NA
1,2-Dichloroethana

KD62 Constituent
From which
Treatment Performance

Data were
Transferred

Arithmetic
Averane of

Corrected Variability

Chromium (total)
Nickel

Treatment Valueas factor
(ppm) (VF)
0.101 2.8
0.101 2.8
0008 2.8
0.04a5 2.8
0.005 2.8
0.005 2.8
0.005 2.8
0.013 2.8
0.013 2.8

Arithmet ic
Avarage of

Carracted Variability

Treatment valuas Factor
(ppm) —AVF)

0.2 1.%8

0.387 V.20

\ ppb. This represents the analytical
laboratories in the Unitea States,
1986 (51 Federal Register, 40572, 40838).

Treatment
Standard®
(Average x VI)

(ppm)

.28

.28

.014
.014
.04
.014
.04
0386

CODOODOD

-~
]

L0386

Treatmont
Stanaarag®
(Average s VF)

{ppm)

consistent



(3) The treatment standard for each constituent being regulated was
calculated ty multiplying the arithmetic average of the accu-
racy-corrected concentrations (step (1) above) by the variabil-
ity factor (step (2) adove).

As discussed in Section 6.0, regulated constituents were selected
based on all available F024 characterization data. However, treatment perfor-
mance data were not available from treatment of F024 for some regulated
organic constituents because not all of the regulated constituents uWere
detected in the FO2K that was treated by rotary kiln incinmeration and sampled
by EPA. Where treatment performance data were not available for a regulated
organic constituent, treatment performance data were transferred to the
organic constituent from arother corganic constituent that was detected in the
untreated FO2U sampled by EPA, based on the bond dissociation energies of the
constituents. (Bond dissociation energy (BDE) is a waste characteristic that

affects the performance of rotary kiln incineration, as discussed in EPA's

Treatment Technology Background Document (Reference 1). Appendix C of this

background document for FO024 presents detailed information on this waste
characteristic.) The constituent with the same or the closest bond dissocia-
tion energy for which the Agency had treatment data from rotary kiln incinera-
tion of FO24 was selected for transfer of treatment performance data to the
constituent for which there was no treatment performance data. The case in
which such a transfer of data occurred is summarized below and appears in
Table 7-4, which shows the calculations of the treatment standards for F024

wastewaters.



1,1-Dichloroethane

',1-Dich.loroethare was not found in the FO24 that was treated by
rotary kiln incineration and sampled by EPA. The treatment standard for
1,1-dichloroethane (BDE 6U5 kcal/mole) is based on data transferred from
treatment of 1,2-dichloroethane (BDE 645 kcal/mole). The Agency expects that
1,1-dichloroethane can be treated to concentrations as low as or lower than

1,2-dichloroethane.

7.2.2 BDAT List Metals

The Agency has no treatment performance data for metals in FQ24
wastewaters. The treatment standards for metal constituents in F024 waste-
waters were based on treatment performance data transferred from the lime and
sulfide precipitation followed by vacuum filtration of K062 mizxed with other
metal-bearing characteristic wastes. The Agency believes that wastewater
residuals from K062 mixed with other metal-bearing characteristic wastes are
sufficiently similar to FO24 wastewater residuals such that treatment perfor-
mance data can be transferred. Treatment performance data for each metal
constituent being regulated in F024 wastewaters were transferred from K062

mixed with other metal-bearing characteristic wastes to F024.

The concentrations of metal constituents in the wastewater residual
following the lime and sulfide precipitation and vacuum filtration of K062

mixed with other metal-bearing characteristic wastes are presented in-Table



7-3. These concentration data have been corrected for accuracy to acecount for

analytical recovery, as described in Section 5.0.

The FO024 wastewater treatment standards were calculated for the
regulated metal constituents, as shown in Table 7-4. These calculations are
consistent with the methodology previously described in this section for BDAT

List organic constituents.

7.2.3 BDAT List Dioxins and Furans

The treatment standard for dioxins and furans in FO2U wastewaters is
! ppb. This standard represents the analytical detection limit that can be

routinely achieved by laboratories in the United States, consistent with the

dioxins rule promulgated on November 8, 1986 (51 Federal Register, 40572,

40638).

Fo24 8D-3 7-16
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APPENDIX A

ANALYTICAL QA/QC

The analytical methods used for analysis of the constituents beirg
regulated (identified in Section 6.0) are presented in Table A-1. SW-846

Methods (EPA's Test Methods for Evaluating Solid Waste: Physical/Chemical

Methods, SW-8U46 (Reference 16)) were used in most cases for determining total

constituent concentrations,

'In some instances, it was necessary to deviate from the SW-846
Methods. Deviations from SW-846 Methods required to analyze the sample matrix
are listed in Table A-2. SW-846 allows for the use of alternative or equiva-
lent pfocedures or equipment; these alternatives are noted in Tables A-3

through A-7.

The accuracy determination for a constituent is based on the matrix
spike recovery values. Tables A-8 and A-9 present the matrix spike recovery
data for BDAT List constituents in the kiln-ash and scrubber water residuals,

respectively.

The accuracy correction factors for BDAT List constituents detected
in untreated F024 and in the kiln ash and scrubber water residuals are
summarized in Table A-10. The accuracy correction factors were determined for
each constituent by dividing 100 by the matrix spike recovery (expressed as a

percentage) for that constituent.

A-2



Regulated Constituent

VOLATILES

10, 2-Cnioro-1,3-butadiens

16, 3-Chloropropens
22.

V.1-Dichloroethane

Table A-1

ANALYTICAL METHODS FOR CONSTITUENTS SELECTED FOR REGULATION IN FO24

Constituent Concentration

in Kiln Asn

Constituent

(Concentration

_In _Scrubver Wwater

Preparation
Ma thod

Purge and Trap
(Method 5030)

23. 1.,2-0ichioroethane
26. V,2-Dichlacropropane
27. trans-t,3-Dichloropra-

pane

28, cis-1,3-Dichloropropens

SEMIVOLATILES

70. Bis{2-ethylhexyl)-
phthalate

113. Hexachloroethane

METALS

Chromium (totsl)
Nickel

159.
163.

NA - Not applicable.

Source: Test

Acig Digestion
of Sediments,

Sluages, end
Soils (Method
'3050)

Methods for Evaluating Solid waste,

Anatytical

Preparation
Method

__Method Ruference
Gas Chromatography/ 1

Mass Spectrometry for
volatile Orgsnics
(Mathod 8240)

Cotumn Technique
(Methoo 8270)

Inductively Coupled 1
Plasma Atomic

Emission Spectroscopy

{Mathod 6010)

SW-846 Tnird Eastion (Reference

Purge and Trap
{Method 5030)

Aclid Digestion
of Liquids
{Method
3010/3020)

i6)

Analytical

_Methad Reference
Gas Chromataography/ 1
Mass Spectrometry for
Votatile Urganics

{(Methoa 8240)

Column Technique
(Method 8770)

Inductively Coupled 1
Plasma Atomic

Fmission Spectroscopy
{(Methoa 6010)



Regulated Constituent

DIOXINS/FURANS

207. Hexachlorodibenzo-p-
dioxins

208. Hexachlorodibenzofurans

200. Pentachlorodibenzo-
p-dioxins

210. Pentachloradibenzofurans

212, Tetrachlorodibenzofurans

vy

NA - Not spplicable.

Source:

Table A-1 (Continued)

ANALYTICAL METHODS FOR CONSTITUENTS REGULATED IN FO2Y

Constituent Concentration

in Kiln Ash

Constituent Concentration

tnn Scrublier Water

a:oparaQion
__Method

NA

Analytical
_Method

Analysis of Poly-

chiorinated Dibenzo-
p-dioxins and Poly-
chlorinated Dibenzo-
furans {(Method 8280)

Reference

Tast Methods for Evaluating Solid Waste, SW-B846 Third Edition (Reference 16)

Preparation

_ Methad

NA

Analytical
__Methoa__

Analysis of Poly

chlorinated Dibenxo-
p-ctorins and Poly-
chlorinateos Dibenzo-~
turans (Method 8280)

Reference



Analysis

Acid digestion for
metals analysis

Table A-2

DEVIATIONS FROM SW-8U46 IN ANALYSIS OF FO24

Method SW-B46 Specifications Deviation from SW-846

Rationale for Deviation

3010 Digest 100 ml of sample Initlal sample volume of

3020 in a conical beaker. 50 ml was digested in
Griffin straight-side
beakers. All acids and
peroxides were halved.

Sample volume and
reagents were reduced by
half; therefore, time
required to reduce sample
to near dryness was
reduced. However, this
pracedure produced no
impact on the precision
and accuracy of the data.



Table A-3

SPECIFIC PROCEDURES USED IN EXTRACTION OF ORGANIC COMPOUNDS WHEN ALTERNATIVES TO
SW-846 METHODS ARE ALLOWED BY APPROVAL OF EPA CHARACTERIZATION AND ASSESSMENT DIVISION

Analysis

S¥-846 method

Sample aliquot

SW-B846 specfication

Specifac procedures allowed by

approval of EPA-CAD

Contnuous liquid-
tigquid extraction

Soxhlet extraclion

3520

3540

1 liter

I gram

The internal standdrds are
prepared by dissolution n
carbon disul¥ 1de and then
dilution to such volume that
the final solvent 15 20%
carban disulfide and 80X
methy lene chloride.

The internal standards dre
prepared by dissolution n
carbon disulfide and then
dilution to such volume that
the final solvent is 207
carbon disulfide and 80%
methylene chloride.

The preparation of the mternal
standards 1s changed 10 e himinate
the use of carbon disylfide. The
interngl standards are prepared '
in methylene chloride only

The preparation ot the internal
standerds 1s changed to eliminate
the use of carbon disultide The
internal standards are prepared
in methylene chloride only.




Table A-Y4

SPECIFIC PROCEDURES OR EQUIPMENT USED IN EXTRACTION OF ORGANIC COMPOUNDS WHEN
ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-B46 METHODS

Analysis SW-846 method Sample aliquot Alternatves or equivalients allowed Specf 1c procedures or
by SW-B846 methods equipment used
Purge-and-trap 5030 Smihhiters of hhqud, The purge-and-trap device 10 he The purge-and-trap equipment and
1 gram of solwd used s specifred in Figure | of the desorber used are a5 specified

the method. The desorber to be in SW-846. 1he purge and-trap
used 15 described in figures 2 and 3, equipment s a Teckmar LSC-2 with
and Lhe packing materials are standard purging chembers’(Supeico
described 1n Section 4 )0 72 of SW-846. cat. 2-0293) The packing materials
The method allows equivalents of this for the traps are 1/3 sihwa gel
equipment or materials to be used. and 2/3 2,6-diphenylene
The method specifies that the The length of the trap 1s 30 cm
trop must be at lesst 29 cm long and the diameler s 0.105 em
and have an inside diameter pf at
least 0.105 cm
Ihe surrogates recommended are The surrogetes are added as
toluene-d8.4 bromot luorubenzene. specified wn SW-446.
and 1,2-dwchloroethsne-dd. The
recommended concentration level s
50 ug/l. :

Soxhlet extraction 3540 1 gram of sohd The reconmended surrogates The surrogates used and their

and their concentratons are
the same as tor Method 3520.

Sample grinding may be required
fur sample not passing through a
|-mm standard sieve or & 1-mm
cpening

concentration levels are the same
as for Method 3520

Sample grinding 1s aol required



Table A-4 (Continued)

SPECIFIC PROCEDURES OR EQUIPMENT USED IN EXTRACTION OF ORGANIC COMPOUNDS WHEN
ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-846 METHODS

Analysis SW-846 mathod Sample aliquot Alternatves or equivalents allowed Specific procedures or
by SW-846 methods equipment used
Cont 1nuous liquid- 3520 1 liter of hiquid s Ac)d and base/neutral extracts e Acid and base/neutral extracts
liquid extraction arp usually combined before are combined

analysis by GC/MS.  Under some

situatons, however, they may .
be extracled and analyzed !
separately

. lhe base/neutral surrogetes . Surrogates are the same as Lhose
recammended are 2-f luorobiphenyl, reconmended by SW-B46, with the
nitrobenzene-d5, and terphenyl-dl4. exceptsan that phenol-db 1s
The ac1d surrogates recommended substituted for phenol-d6. The
are 2-fluorophenal, concenlyal tons vused are the
2.,4.6-tribromopheno |, and concentrations reconmended 1n SW-H46

phenol-d6. Additional compounds
may be used for surrogates. The
recommended concentrations for
low-medium concentration level
samples are 100 ppm for achd
surrogates and 200 ppm for base/
neutral surrogates. Volume of
surrogate may be adjusted.




Table A-5

SPECIFIC PROCEDURES OR EQUIPMENT USED FOR ANALYSIS OF ORGANIC COMPOUNDS WHEN

ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-846 METHODS

Samp le Alternatives or equivalents
SW B4b preparat ion allowed 1n SV 84b for
Analysis method method equipment or n procedure Specitic equipment or procedures used
Gas chromatography/ 8240 5030 Recommended GL/MS operating conditions: Actua) GU/NS operating conditions”

mass spectrometry
for volalile
organics

70 ev {nominal)

35-260 amu

To give S scans/peak but
not 1o exceed 7 sec/scan

Initial columm temperature: 45°C

Electron energy:
Mass range:
Scan time:

Init1al column holding tme: 3 min

Column temperature program- 8 °(/min

final column temperature. 200°C

15 min

200 225°C

According to manufacturer’s

final column holding twme.
Injector temperature:
Source lemperature:
specficaton

250-300°C

Hydrogen at 50 cm/sec. or
he lhun at 30 cm/sec

Transfer line temperature:
Carrier gas:

The column should be & ft x 0.1 «n 1 D glass -

packed with 1% SP-1000 on Corbopack B (60/80 mesh) or
an equivalent

Samp les may be analysed by purge-and-trap technique
or by direct njection

flectron energy:
Mass range:
Scan time:

inttial column temperature

Initial column holding tme:

(olumn temperature progrem
Final column temperature
Final column holding time
Injector temperature:
Source temperature:

Transfer line temperature:
Carrier gas:

70 ev
35-260 amy
2.5 sec/scan

38°C

2 min

10°C/min

225°C

30 min or xylene elutes
225°C

manulacturer’'s recommended
value of 100°C

215°C

Heliom at 30 m)/min

The column used 1s an 8 ft x 0.} n |.D glass, packed
with 1% 5P-1000 on Carbopack B (60/80 mesh).

The samples are analyzed using the purge and-lrap

technique.

Additiong! information on actual system vsed

Eronegon model 5100 GU/HS/DS system

Equipment .

Nata system  SUPLRINCOS Autoyuan
Mode [ lectron impact

NbS Tihrary avarlahle

frtertace tu MY

Jet separaton


https://dm1-lr.sp
https://cm/sec.or

ol

Table

A-5 (Continued)

SPECIFIC PROCEDURES OR EQUIPMENT USED FOR ANALYSIS OF ORGANIC COMPOUNDS WHEN
ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-846 METHODS

Samg le Alternatives or equivalents
Sw- 846 preparat ion allowed in SW-846 for
Analysts method method equipment or \n procedure Specifc equipment or procedures used
fecommended GC/MS operating condilions. Actual GC/MS operating conditions:
Gas chromatography/ 8270  3520-Viquids Mass range: 35-500 amy Mass vonge. 35-500 amu
mass spectrometry 3540-30lids Scan time: 1 sec/scan Scan tme. 1 sec/scan
for semivolatile Inttial column temperature 40°C fnithial column temperature. 30°C
organics: captllary Inttial column holding time. 4 min Initial column holding time: 4 mol
calumn technigque Column temperature program: 40 270°C a1 Column temperature program: 8°C/min to 275°
10°C/min and 10°C/min unta ]

Final column temperature hold:

Injector temperature.
Transfer line temperature.
Source temperature:

Inj)ector:
Semple volume:
Carrier gas.

The column should be 30 m by O
thickness s1licon-coated fused

270°C (wnt1)
benzofg.h,1,)perylene has
eluted)

250-300°C

250-300°C

According to
manufacturer’s
specificaton

Grab-type, sphitless

1-2 ul .
Hydrogen at 50 cm/sec or
he hum at 30 cm/sec

5mm | B, 1 um frim
s1hica capillary column

(Jaw Scientific DB-5 or equivalent).

final column temperature hold.

Injector temperature
Transfer )ine temperature
Source lemperature.

injector
Sample volume:
Carrier gas. -

305°C

305°C

240-260°C

300°C

Manutacturer’s
recommendat 1on
{nonheated)

Grob-type, splitless

I 4l of sample extract
Helium at 40 cm/sec

The column used s 2 30 m x 0 32 nm ) .D.
RT‘ -5 (54 pheny!| methyl silicone) FSCC. -

Additionel informstion on aclual system used

Fquipment
Soltware Package

Fainnegan mode l 5100 GL/HS/0S system
SUPTRINCOS Autoyuan


https://recoomend.it

Table A-6

SPECIFIC PROCEDURES OR EQUIPMENT USED IN PREPARATION AND ANALYSIS
OR EQUIVALENTS ARE ALLOWED IN THE SW-846 METHODS

OF METALS WHEN -ALTERNATIVES

Sw-846
Analysis metnod Equipment

Alternative or equivalent
allowed by SwW-846 methods

Specif ¢ protedures or
equipment usec

Inauctively coupled 6010  Jarrell Ash 1140
plasma atom:c

amission

spectroscory

e Operate equipment follpwing
instructions provided by
nstrument ‘s manufacturer.

o For operation with organic
solvents, auxiliary argen gés
inlet 15 recommended

tquipment 15 operated us:ng
procedures specified n the
Jarrell Asn (JA) .i40
Operator’s Mangal

Auxiliary argon gas 1s not
required for sample matrix

A-~11



Table A-7

SPECIFIC PROCEDURES OR EQUIPMENT USED FOR ANALYSIS QF CYANIDE AND SULFIDE
WHEN ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-846 METHODS

Sw-d46 Samp’e Alternatives or equivalent Spec1f ¢
Anaiysis me thod atquot 3’ lowed by SW-846 methods procedures used
Total ang 9012 500 m1 Hydrogen sulfide treatment Hydrogen sulf 1de
amenable may Deé requireg. treatment {s not
Cyérice required.
A Fisher-Mylligan absorber ‘A Wheaton Cistillng
or aguivalert shoyiag be used. Apparatus absorter 1s
used
Su1fde 9020 200 m) An aqueocus starch solution An agqueous starch

or a sclynle starch powder
may be used.

The titrant used may be
ei1tner sadwum thiosulfate or
prenylarsine ox‘de.

Sample pretreatment may be
requred.

so'ution 15 used

The titrant useqa 1s
sodium thicsy *ate.

For pretreatment of

an aqueous sampie. zinc
acetate 131 adced 1o
precipitate the sulfica,
and the zinc sulf-ge
precip:tate s filterey
ang analyzec.

A-12
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Spike Constituent

VOLATILES

4. Benzene

9. Chlorobenzene

24. 1,1-Dichlorgethene
43. Toluene

47. Trichioroethene

AVERAGE RECOVERY FOR VOLATILES

SEMIVOLATILES (BASE/NEUTRAL FRACTION)

$52. Acenaphthene

88. 1,4-Dichlorohenzene

102, 2,4-Dinftrotoluene

105. N-Nitroso-di-n-propylamine
145. Pyrene

150. 1,2,4-Trichlorobenzene

AVERAGE RECOVERY FOR SEMIVOLATILES
(BASE/NEUTRAL FRACTION)

INORGANICS

169. Cysnide
170. Fluor tde
171, Sulfide

AVERAGE RECOVERY FOR INORGANICS

DL - Detection limit,
Bfor constituents not detected at ar
percent recovery.

Parcent recovary = 100 x (C4-Cy)/C¢. where Cy = spmount recovered, Cgy = original amount found, and C¢

Table A-8

MATR1X SPIKE RECOVERIES FOR KILN ASH RESIDUE

Sample Rasult

Original Amount
Amount Foung® Spiked
{ppm) {ppm)
DL 0.050
oL 0.050
ot g.050
oL G.050
oL 0.050
DL 0.0%0
oL a.050
bL 0.050
Ot 0.050
DL 0.050
oL 0.050
DL 4.97
2.1 4.9
oL 25

above the detection

Limit

Duplicate Sample Result

Amount Percent Amount Amaunt Percent
Recovered Recovery Spiked Recovered Recovery
(ppm) (%) {ppm) (ppm) (%)

0.063 126 0.050 0.065 130
0.04S 90 0.050 0.054 108
0.040 80 0.0%0 0.061 122
0.085 170 0.050 0.1 222
0.089 178 0.050 0.108 216
128.8 159. 6
0.015 3o 0.050 0.044 88
0.036 72 a.as50 0.04% 30
0.019 38 0.050 0.050 100
0.055 110 . 0%0 0.059 118
0.003 6 0.050 0.0a1 82
0.030 60 0.050 0.045 80
52.17 94.7
3.93 79 5.00 6.25 125
7.04 100 4.99 7.44 107
27.4 110 24 .6 26.1 106
96.3 12,7

(oL),

the original

amount found is considered as zero

in calculating

= amuunt spiked.
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Table A-8 (Continued)

MATRIX SPIKE RECOVERIES FOR KILN ASH RESIDUE

Sample Rusult Duplicate Sample Result
Original Amount Amount Percant Amount Amount Pecrcent
Amount Found® Spiked Recovered Recovsryb Spiked Recouvered Recovery!
Spike Canstituent (ppm) {ppm) (ppm) B (%) (pgym) (ppm) (%)
DIOXINS/FURANS
1.2,3.4,7,8-Hexachiaradibenzo- DL 0.010 1o a.010 104
p-dioxin
1,2,3.4.7,8-Hexachiarodibenza- oL 0.0096 97 0.0098 98
furan
t,2,3,7,8-Pantachlorodibenzo- oL 0.030 102 0.010 102
p-dloxin
1,2,3,7,8-Pentachlorodibenzo- [iT8 0.0086 ar 0.0086 86
furan
2,3,7,8-Tetrachiloradibenzo- oL a.0099 100 0.0097 97
p-dioxin
2.3,7,B-Tetrachlorodibenzofuran DL 0.011 107 0.0t} 108
AVERAGE RECOVERY FOR DIOXINS/FURANS 99 99

DL - Detectian limit.

Bror constituants not detected st or atove the detection limit (DL), the original amount found is conslidered as zeroc in calculating
parcent recovery,
Parcent recovary = 100 x (Cy Cul)/Cy, whera Cj = amount recovered, L, = original amount found, and C¢ = amount spiked.



€1-v

Spike Constituent

VOLAVILES

4. Benzene

9., Cnlorobenzene

24. 1,1-Dichlorocethane
431. Toluene

47. Trichlorgethens

AVERAGE RECOVERY FOR VOLATILES

SEMIVOLATILES (BASE/NEUTRAL FRACTION)

52. Acenaphthane

88. ),4-Dichiorobenzens

102, 2.4-Dinftrotoluene

105. N-Nitroso di-n-propylamine
145, Pyrane

150. 1,2,4-Trichlorotenzens

AVERAGE RFCOVFRVY FOR SEMIVOLATILES
(BASE/NEUTRAL FRACTION)

METALSC

159. Chromium (total)

163 . Lead

166. Zinc

AVERAGE RECOVERY FOR METALS
INORGANICS

169. Cyanide

170. Fluoride

171, Sultfiae

AVERAGE RECOVERY FOR INORGANICS

DL - Detactioun limit.
NA - Nut anailyzed.

3Eor constituants not detected at or above the datection limit

parcent recovery.

Table A-9

MATRIX SPIKE RECOVERIES FOR COMBUSTION GAS SCRUBBER WATER

Sample Rasult

Ortginai Amount Amount Parcent

Amount Found® Spiked Recovered Recovery
{ppm) {(ppm) (ppm) (%)
DL 0.050 0.043 86
Dl 0.050 0.055 1o
DL 0.050 0.04a0 80
DL 0.050 0.057 114
DL 0.050 0.05823 106

99 . .
[ [ 0.050 0.039 78
DL 0.050 0.032 64
DL 0.050 0.057 M4
DL 0.050 a.066 132
oL 0.050 0.044 L]
oL 0.050 0.03) 62
89 .
oL 0.050 0.035 70
oL 0.025 0.022 88
2.64 10 12.6 100
86
Ot 0.100 0.014 14
153 160 330 1
DL 5.0 4.0 80

68.3

(DL}, the original amount found wds cunsidused as 2utu

Duplicdte Sample Result

Amount

Sp

thed

(ppm)

cocozsce OOV 0O

cco

160

'pascent recovery = 100 x (Cy-Cg)/Cy. where Cy - amount recovered, Cy - ociginal amount found, anuy (,
Cygurce: waterways Onsite Engineering Hapart for F024 (Reterence 21).

.050
as0
050
0sa0

.050

050
050
L0540
.050
.050
.050

.050
Q2%

. 100

aiunt

Amount Percent
Hecnverad Recover yP
(ppm) (%)
0.045 90
a.0%6 112
0.040 a0
0.057 114
0.054 108

100.8
0.032 64
0.029 56
u.0%? 114
(.0%8 116
0.041 . 82
0.032 64
85.7
0.034 68
0.019 76
12.4 g8
80.7
0.022 22
336 114
1.2 64
bb .7
o caliulating

Spthand
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Spike Constituyent

DIOXINS/FURANS
1,2.3.4,7.8-Hexachlorodibenzo-p-aifonin
1,2,3,4,7,8B-Hesachlarudibenzofuran
1.2,3,7.8-Pentachiorogibenzo-p-dioxin
$1,2,3,.7,8B-Pentachlorodtbenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioain
2.3.7 . B-tetrachlorodibenzofuran
AVERAGE RECOVERY FOR OJOXINS/FURANS

DL - Detection limit,
NA - Not analyzed.

Table A-9 (Continued)

MATRIX SPIKE RECOVERIES FOR COMBUSTION GAS SCRUBBER WATER

Original
Amaunt Founa?

{ppm)

[ 8
0.0003

0.0001
oL
(418

BEor constituents not detected at uor sbove the detectlion

percent recovery.

Percant recovary = 100 a (Cy-Cy)/Cy. where C; = amount recovered, Cq - original amount found, and (¢ = amount spiked.

Amount
Recovered

__(ppm)

CO0OOO

the ariginal

Sumple Result

. 0001
.0010
.0010
. 0009
.0009
.ug1o

Percent
Recovery?
(%)

Qupticate

Ampaunt

coccCcococo

Hecovered
(ppm)

.Uuut
.uig
.umo
.0ty
L UOUY
oo

found was considered as

Sample Resall

Parcent
Recovery
%)

3]

1ot
105
102
87
95
106

99

v caliwlating



Table A-10
SUMMARY OF ACCURACY CORRECTION FACTORS

Accuracy Correction Factor?

Kiln Ash Scrubber Water
BDAT List Constituent Total Composition Total Composition
222. Acetone 1.000 1.008
6. Bromomethane NA 1.008
10, 2-Chloreo-1,3-butadiene 1.000 1.008
12. Chloroethane NA 1.008
15. Chloromethane NA 1.008
16. 3-Chloropropene 1.000 1.008
20. trans-1,4-Dichloro-2-butene 1.000 1.008
21. Dichlorodifluoromethane 1.000 1.008
23. 1,2-Dichloroethane 1.000 1.008
26. 1,2-Dichloropropane 1,000 1.008
27. trans-1,3-Dichloropropene 1.000 1.008
2B. cis-1,3-Dichloropropene 1.000 1.008
34, Methyl ethyl ketone 1.000 1.008
42. Tetrachloroethene 1.000 1.008
U6. 1,1,2-Trichloroethane 1.000 1.008
49, 1,2,3-Trichloropropane 1.000 1.008
59. Benz(a)anthracene 1.899 1.167
62. Benzo(a)pyrene 1.899 1.167
63. Benzo(b)fluoranthene 1.899 1.167
64. Benzo(ghi)perylene 1.899 1.167
65. Benzo(k)fluoranthene 1.899 1.167
68. Bis(2-chloroethyl)ether 1.899 1.167
70. Bis(2-ethylhexyl)phthalate 1.899 1.167
80. Chrysene 1.899 1,167
88. 1,4-Dichlorobenzene 1.389 1.724
92. Diethyl phthalate 1.899 1.167
110. Hexachlorobenzene - 1.899 1.167
113. Hexachloroethane 1.899 1.167
116. Indeno(1,2,3-cd)pyrene 1.899 1.167
141. Phenanthrene 1.899 1.167
169. Cyanide 1.266 7.143
170. Fluoride 1.000 1.000
171. Sulfide 1.000 1.562
207. Hexachlorodibenzo-p-dioxins 1.000 1.010

NA - Not applicable; this constituent was not detected in either the untreated
FO24 or the kiln ash residual.

3The accuracy correction factor is equal to 1 divided by the percent recovery
correction factor.

A-17



Table a4-10 (Continued)

SUMMARY OF ACCURACY CORRECTION FACTORS

Accuracy Correction Factor2

Kiln Ash Scrubber Water
BDAT List Constituent Total Compeosition Total Composition
208. Hexachlorodibenzofurans 1.031 1.000
209. Pentachlorodibenzo-p-dioxins 1.000 1.000
210. Pentachlorodibenzofurans 1.163 1.149
212. Tetrachlorodibenzofurans 1.000 1.000

Scrubber Water
Total Composition

159. Chromium (total) 1.47
163. Nickel 1.08

4The accuracy correction factor is equal to 1 divided by the percent recovery
correction factor.

BThese data are from the Onsite Engineering Report for K061 (Reference 35).

Accuracy correction factors are listed only for those constituents regulated
in FO24 wastewater.

A-18



APPENDIX B

PLANT CODES



Code

VMOXZIMrXRLHITOMMDOOm>D>

[av I e S

Plant

CuPont Chemical Company
Shell Chemical Company
Vista Chemical Company
Vulcan Chemical Company
Velsicol Chemical Company
LCP Chemicals

Dow Chemical Company

PPG Industries

Formosa Plasties

Borden Chemical

Vulcan Materials Company
PPG Industries

Dow Chemical Company
Shell 0il Company

FMC Corporation

Denka Chemical Corporation

ENSCO

Waterways Experiment Station

Envirite Corporaticn

Table B-1

PLANT CODES

Location

LaPlace, Louisiana
Norco, Louisiana

Lake Charles, Louisiana
Wichita, Kansas

Memphis, Tennessee
Moundsville, West Virginia
Freeport, Texas

Lake Charles, Louisiana
Baton Rouge, Louisiana
Geismar, Louisiana
Geismar, Louisiana
Pittsburgh, Pennsylvania
Plaquemine, Louisiana
Not Specified

Baltimore, Maryland
Houston, Texas

El Dorado, Arkansas

Vicksburg, Mississippi
York, Pennsylvania

B-2

References

27, 32
28, 32
29, 32
30, 32



APPENDIX C

WASTE CHARACTERISTICS AFFECTING PERFORMANCE
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