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1.0 INTROOUC7ION 

In accordance wit~ tte arr.er.d~ents to ~he Resource Conservatic~ ar.d 

Recovery Act (RCRA) of •976, enacted in the Hazardous and Solid Waste ;.mend

ments (HSWA) of November 8, 1984, the Enviror.rnental Protection ~gency (E?~) is 

establishing best de~onstrated available technology (BDA7) treatme~t standards 

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

Section 261.31 (40 CFR 261.31) as FO24, wastes from the production of chlori

nated aliphatic hydrocarbons. Comp:iance with these BOAT treatment standards 

is a prerequisite under 40 CFR Part 268 for placement of the waste in units 

designated as land disposal units. The BOAT treatment standards are effective 

as of June 8, 1989. 

This backgro~nd docuir.ent provides the Ager.cy'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 oe warranted for a particular 

type of F024 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 BOAT ~reatment Standards (Reference 1). 
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This bac~round aoc1.1.1r.ent presents was:e-spec:fic 1r:or~a::~r. ,~ :r.e 

n:.lr.lbers and locations of facilities that may be affected by the ia;.d c:s~osa: 

restrict:or.s for F024; the waste-generating processes; the was:e c~arac:er.z~

:ion data; the technologies used to treat tr.e waste (or similar wastes, i: 

any); and the treatment performance data on which the treat~e~t standards are 

based {Sections 2.0-~.0). This document also explains how EPA determines 

BDA7, selects cor.stituents to be regulated, and calculates treatment standards 

(Sections 5.0-7.0). 

Under 40 CFR 261.31, wastes ider.tified as F024 are listed as fol-

lows: 

F024 - ija.stes, including but not limited to, distillation residues, 
heavy e-:,ds, tars, and reactor clean-out w~stes from the production 
of chlorinated aliphatic hydrocarbons, having carbon conten: from 
one to five, utilizing free radical catalyzed processes. (This 
listing does not include light er.ds, spent filters and filter aids, 
spent desiccar.ts, 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 

F024. 

For both F024 nonwastewaters and wastewaters, the BOAT treatment 

standards ror or-ganic constituents ar• based on treatment perlormance data 

from rotary kiln incineration of F024. 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. 
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The Agency is regu.:..ating r.ine orgar..:..c constituer.ts ar.d L'le :~c:c::s 

a~d furans in F024 nonwa.stewaters and nine orgar:ic const~t~ents, two ~eta~ 

constituer.ts, and five dicxins and furans in F024 wastewaters. Tr.e ~ge~cy ~s 

reserving treatmer.t standards for metal constit~ents in F024 nor.wastewaters. 

Due to the wide variation in the types of F024 generated by industry, a :arge 

nu.~ber of constit~ents were selected for regulation to ensure that the differ

ent hazardous constituents that may be present in F024 are controlled. 7o 

determine the applicability of the treatment standards, wastewat~rs for F024 

are defined as wastes containing less than 1J (weight basis) total suspended 

solids 1 and less than 11 (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 sta.bili:z.ation of F024 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 

1The term "total suspended solids" (TSS} c~arifies EPA's previously 
used terminology of "total solids" and "filterable solids." Specifically, 
total suspended solids is measured by Method 209C (total suspended solid.s 
dried at 103-109°C) in Standard Methods for the Exa.r,ination of Water and 
Wastewater Sixteenth Edition (Reference 36). 
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treatment standards for metals in FD24 r.or.wastewaters i~ tte Second T~~,ds 

promulgated rule. The Ager.cy will instead propose revised treatment star.dar~s 

!or ~etals in F024 nonwastewa:ers based on the F024 stabi:iza:~o~ res~l:s as 

part of the 7hird Third propcsed r~le so that sufficient t:~e is prov:ded :or 

notice and comment on these revisions. 

7he BOAT treatment standards for dioxin and furan constituents in 

both F024 nonwastewaters and wa.stewaters 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 40572, 40638). 

The tables fol!owing this section 11st t~~ specific BOAT treatir.ent 

standards for F024 nonwastewaters and wastewaters. The treatment standards 

reflect the total concentration of each organic constituent regulated in F024 

nonwastewaters and the total concentration of each or-ganie 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 40 CFR Part 268. The units used for total cor.stituent concentration are 

mg/kg {part3 pe~ million on a weight-by-weight basis) for nonwa.stewaters and 

mg/1 (parts per ~illion on a weight-by-volume basis) for wastewaters. The 

units used for leachate analysis of nonwastewater are mg/1 (parts per million 

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

1-4 



const:t~ents in F02ij, as generated, are lower tha~ or equal to tte :rea~~e~: 

standards, then treatment of F02~ is r.ot required pr~or :o Land c~spcsa~. 
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BDAT TREATMEt-:T STANDARDS f:OR F024 
~JOJ;AST£WAT£RS 

Maximum for 

BDAT List Constituent 

10. 2-Chloro-1,3-butadier.e 
16. 3-Chl.oropropene 
22. 1,1-0ichloroethane 
23. 1,2-Dichloroethane 
26. 1,2-Dichloropropane 
27. trans-1,3-Dichloropropene 
28. cis-1,3-Dichloropropene 
70. Bis(2-ethylhexyl)phchalate 

113. Hexachloroethane 
207. Hexachlorodibenzo-p-dioxins 
208. Hexachlorodibenzofurans 
209. Pentachlorodibenza-p-dioxins 
210. Pentachlorodibenzofurans 
212. Tetrachlorodibenzofurans 

159. ChrOftllU!!! (total) 
163. Nickel 

Any Single Grab Sample 

Total Composition 
(mg/kg) 

0.28 
0.28 
0.014 
0.014 
0.014 
0.014 
0.014 
, .8 
, .8 
0.001 
0.001 
0.001 
0.001 
0.001 

TCLP Leachate 
Concentration (mg/1) 

Reserved 
Reserved 
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BDAT 

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

113. 
207. 
208. 
209. 
210. 
212. 
159. 
163. 

BD~T TREATMENT STANjARDS ~OR FC24 

Maximum for 

List Constituent 

2-Chloro-1,3-butadiene 
3-Ch.loropropene 
1,1-Dichloroethane 
,,2-Dichloroethane 
1,2-)ichloropropane 
trans-1,3-Dichloropropene 
cis-1,3-Dichloropropene 
Bis(2-ethylhexyl)phthalate 
Hexachloroethane 
Hexachlorodibenzo-p-dioxins 
Hexachlorodibenzofurans 
Pentachlorodibenzo-p-<iioxins 
Pentachlorodibenzofurans 
Tetrachlorodibenzofurans 
Chromium (total) 
Nickel 

WAS:'E~ATERS 

Ar.y Single Grab Sa.T.ple 

Total Composi~ion 
(mg/1) 

0.28 
0.28 
o.oni 
0.014 
0.014 
0.014 
0.014 
0.036 
0.036 
0.001 
0.001 
0.001 
0.001 
0.001 
0.35 
0.47 
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2 .0 INDUSTRY AffECTEJ AND WASH~ CHARAC":'ERIZAT:ON 

This section describes the industry af:ected ty the land c~sposa1 

restrictions :or F02ij and presents available character12atior. data for tr.is 

waste. 

Under 40 CFR 261.31 {hazardous wastes from non-specific sources), 

wastes identified as F024 are listed as fol:ows: 

Wastes, including but not limited to, distillation residues, heavy 
ends, tars, and reactor clean-out wastes 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 filters and filter aids, spent 
desiccants, wastewater, wastewater treatment sludges, spent cata
lysts, and wastes lis~ed in 40 CFR 261.32.) 

2. , Industry Affected and Process Description 

As defined in 40 CFR 261.31, FOZ4 is waste specifically generated 

froro the production of C1-C5 chlorinated aliphatic hydrocarbons by free 

radical catalyzed processes. The Agency estimates that there are 29 domestic 

facilities that may generate F024. Table 2-1 lists the number of facilities 

by state and EPA region. These facilities were identified using the lill 

Stanfor-d Research Institute Directory of Chemical Producers (Reference 2) for 

major C1-C5 chlo~inated aliphatic hydrocarbons as well as plant reports 

prepared .for EPA's Characterization and Assessment Division (References 3-14). 
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FACILITIES THAT MAY GENERA7E F024, BY STA7E AND EPA REGION 

S~ate (EPA Region) Nwr.ber of Facilities 

A.!.aba:11a ( rV) 
California ( :x) 
Illinois (V)• ,Kansas (VII) 
Kentucky (:V) 2 
Louisiana (VI) 10 
Mary la.'1d ( : I I) 1 
Michigan {V) 1,South Carolina (IV) 
Tennessee (IV) 1 
Texas (VI) 7 
West Virginia (III) _g 

Total: 29 

EPA Region Number of F'ac~:ities 

I 0 
II 0 
Ill 3 
rv 5 
V 2 
VI 17 
VI I 1 
VIII 0 
IX 1 
X ....Q 

Total: 29 
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~he chemicals LLSed ir. chlorir.ated a:iphatic hydrocarbo~ ~ar.~:ac:Jr

ing consist of chlorocar~or. or hydrocarbor. feedstocks and ch~ori~e scur:es 

(Cl2 er HC:). The ~ajority of chlorir.ated aliphatic hydrocarbor. mar.~~ac:~r.r~ 

:s based on five general chemical processes, as follows: 

(1) Free radical ir.itia~ed addition, substitution, and pyrolysis 
reactions; 

(2) Lewis acid catalyzed addition and substitution reactions; 

(3) Oxychlorination; 

(4) Base catalyzed dehydroch:orination; and 

(;) Zinc chloride catalyzed chlorination of alcohols. 

Several of these processes may be integrated within a facility to convert the 

feedstock into a variety of desirable products. F02U may be generated when 

free radical cata:yzed processes are either utilizec solely or are combir.ed 

with other reaction processes. A generic process diagram of the production of 

C1-C5 chlorinated aliphatic hydrocarbons (F024) is presented ln figure 2-i. 

As shown in Figure 2-1, an organic feedstock is fed, along with a 

chlorir.e source, into a series of chlorination reactors. Desired chemical 

conversions are catalyzed in the reactor by heat, by a combination of heat and 

ultraviolet radiation, or by catalysis chemicals (such a:s FeCl3, CuCl2, z.nc:2, 

or NaOH); at least one such conversion must be catalyzed by free radicals for 

a generated waste to be considered F024. These reactions may be conducted in 

either the gas or the liquid phase. F024 is generated by these processes as 

reactor residues, tars, and periodic clean-out wastes. 
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The reaction product is ther. sent to a filtrat~on ~~it wrere s=e~: 

catalysts, if any, a.re removed for recycle or treatmer.c. Spe~t ca:a:ys:s ar~ 

r.ot inc~~ded in t~e :024 listing aefinition. 

The remainir.g product ~r.dergoes a separation step ~n which it is 

quenched or cooled with water and/or distilled. This step separates the ~nre

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 major 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 aid in separating the organic 

phase (product) from the aqueous 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 

:reatment sludges. This wastewater and the wastewater treatment sludges are 

r.ot included in the F024 listing definition. 

Finally, tl'te product stream goes through a series of purification 

and separation steps, using fractional distillation and filtration techniques. 

The distillation residues or heavy ends resulting from these steps are 

included in the F024 listing definition. The light ends resulting from these 

steps are ~ot ir.cluded in the F024 listing definition. 
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2.2 waste Characterizat:on 

Table 2-2 presents a s~'IIITlary of :he ava::able c~aracterization ca~a 

for F02~. Data are presented ~or a:l BCAT List cons:ituents that were 

detected in one or more f024 samples. The s:.1.1711!1ary in Table 2-2 was compi~ed 

from data submitted by industry and from data col:ected by EPA for a wide 

range of f024 waste matrices. These data include wastes genera:ed from 

various c,-C5 mar.ufacturing proc~ses and include a wide nnge of physical 

forms (i.e., liquids, solids, and s:udges). Specific data for 11 of the 16 

facilities represented in this table have been claimed RCRA Confidential 

Business Information (CBI), ar.d can be found in the confidential portion of 

the rulemaking record for f024. 

As shown in Table 2-2, the variability ar:ior.g different types of F024 

is quite e~tensive. The waste contains up to 95j organic constituents (BOAT 

List organics and non BDAT List organics)~ less than 1J BDAT List metals and 

up to 10J 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 Determination or Waste Treatability G~oup 

EPA bases its treatability group decisions primarily on whether 

wastes are generated by the same or similar industries from similar processes. 

EPA believes that such groupings can be made because of the high probability 
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that the •..aste characteris':.ics that affect. trea-crr.ent. perf:,rmanci: ..i:..ll. be 

similar for ':.he different types of F024 wastes and there~ore, si~1:ar :e~els 

o:' treatme;1t performance can be achieved. Based or: Che sir.ii:..ariLes a.":",or.g t:--.e 

ir.dustries a~d processes generating F024, the various types of FJ24 were 

combined into one waste treatab1lit.y group. 
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Table 2-2 

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOH f021f 

HUAI I;!!! Cons I I tuenl ~ (I>) - - --( c ) 
Conr.u,1tr.at lun !..!.! _f Ql 4_ __ta,'!' ! 

( d) ....liL _ill_ ---"lL __ l!ll_ -1l! U• ,~\--- _!_!_L ~ ~~!!.f!:.. ~ I 'f •ll• l 

rn_ Acttton• 

4. Bt1n.1en• 

5. e,·omoll lch I oro-
111ett1an• 

NA 

33-1,900 

1,260 

NA 

NA 

NA 

NA 

20 

NA 

•200 

• 100 

< 100 

•20,000 

<10,000 

<10,000 

< 20ll 

< 100 

< 100 

<10 

•5 

<5 

4.6 

• l 

• I 

:.11 .000 

• I .000 

< I ,000 

•20.000 

• 10.000 

< 10.0110 

·O OS 

•(I . ol~ 

, II II}':, 

-500 

• 2!'>0 

<250 

•O. II'> -11 . l>llll 

•O fl,., -1.•f1t1J 

• I) 11,., I . :t.11 

1. Carbon tetra-
chloride, 

9. Chlorobenzene 

NP-'50.400 

1.1-3,200 

100- 1. 000 

NA 

NA 

NA 

< 1110 

<100 

<10,000 

<10,000 

<IOU 

174 

<!, 

<5 

!LO 

< 1 

< 1,000 

< 1.000 

• 10,Ullll 

<10,000 

• II O ..".J 

c.0. U/~ 

•2':>0 

• 150 

-c.U. 0...'~ 

<II o,•. 

~II 41111 

.I , ,'llll 

10. 2-Chloro- l .J-
buledlene 

NA NA NA 5,462 <200,000 <2,000 < 100 •20 139,721 •200,UUO •O ..., •':>,000 <II 5 I l'J ' I: I 

14. Chlorofor111 N0-136 100-1 ,000 NH <1110 <10,000 • 100 <5 • I C 1,000 <10,000 •O 025 •250 •O. 025 I . Cl\111 

16. J-Ct,loropropene NO NO NO <2,000 <200,000 <2,000 <100 •20 <20.000 285,48(, -o 5 ,':,,000 •O ', }lt5.4Hh 

20. trana-1,4-01-
chloro-2-outene 

NA NR HR 4,bYl <200,000 <2,000 < 100 <20 2, 112 ,:wu.o,io •U ':> ·':>,00ll •. 0 ., 4. lJ'J I 

N 
I 

()) 

22. 1,1-0tchloro-
ethane 

23. 1,2-0lchloro-
ethane 

1.7-440,000 

N0-950,000 

NA 

10,000-500,000 

NH 

HR 

<100 

<IOU 

<10,000 

<10,000 

qoo 

1., 108 

<5 

<5 

< 1 

< I 

< 1,000 

< 1 .ooo 

• 10.11110 

<10,0110 

•U OI', 

<U. 02', 

. ,so 

11 ,UIJO 

,u 0.", 

<O t} ,l~, 

44U, tllJII 

~~I} ,,111• 

26. I, 2 Otchloropro-
pan• 

27. trena-1.3 01-
chloroprop1tne 

54-191 

540 

HR 

NR 

NA 

NA 

<100 

<100 

171,024 

7f,O .0-16 

<100 

< 100 

<5 

<5 

< I 

< 1 

< I ,000 

< 1,000 

2J0,0011 

790,000 

<II UL!i 

,o o,~. 

• 1~0 

-l~U 

•U 

,(I 

0]'-> 

o,•, 

.! tU.llllU 

nm tHhl 

NO 
NM 

- t,tnt 
- Not 

detected; 
reported. 

detection 1 lmlt not evellehle. 

<•> 
(ti) 
(d 
(0) 
(11) 
(f) 
(g) 
1r,1 
( ' l 
IH 
lld 
I 1) 

CBI f.PA Llatlng Aepo,ta. (A•f•rences J-8. 10, 12 14) 
R11apon11,e to 3007 Oueatlonnelre from pi<,nt L (Reference 91 
Llatlng 8 ■ ckground Ooc.u-nt tor f024. p. 34 (Aeter•nc• 11) 

Charect•rlz•tton data tro111 plant A (R•feren<.11 27) 
Characterization date fro• plant fl (Reference 28) 
Cha,actertzatlon a••• from plant C (Aefareru:e 29) 
Characterization date from plant 0 (Aeferenca JOI 
Characterization date fro111 plent t: (Refo,r ■ llLlt JI) 

Plant A (Reference 321 
P 1 ••• I 8 ( Ref e,·ence 321 
Plant C (Reference 321 
Plaut u (Reference 321 



Table 2-2 (Continued) 

SUHHARY OF AVAILABLE CHARACTERIZATION DATA FOR F02q 

~DAI LIU Con& t It uent -ilL- _!bl--
. ____ Conce'.1.;:tlon _tn f<!~.4 !pp111_l_ 

- !...£1.. _! g_l_ • __{.!!__ ..Jjtl_ -1!!.L. _u} ·-·_.!_j)-- - .!.!<•- - (i. -Ha!~~•~ ft!P1 
' '' 

28. C. lfi• 1, J ·Dlc.hlo · 
ropropene 

570 NH NR <100 IJ9. 760 • 100 ,5 < I < I ,000 160.ouu <II ll ~~• • l50 <U .11.:'':l lhU,41110 

126. f.thi, I ben.rene 1. 1-230 HH NH < 100 <10,000 <IOO <5 • I •= 1.oon <10,0110 ·II .. ...,~. • 250 •II Ul!, .' 111 

3•. Mett,i,1 
keto11e 

ttthi, I ND HD ND < 100 •10,000 <JOO <!, < 1 2,200 -:rn.11110 • ll l>'-> <500 ,u .u-:, : . :un 

38. Met t•i, 1ttne 
lcJe 

chl1>1 - 5-1 ,900 NII ND < 100 <10,000 <l00 .. 5 < I < I ,000 , 10,000 NII • 250 • I I ,!.11111 

40. I, I, I ,2-letr-a-
c"loroet"•"• 

58,000 NA ND <100 <10.000 < 100 <5 < I < I ,1100 • 10,ouo • II "'" •.l!>0 •II 0/~) '>ll.111111 

41. 1.1,2,2-Tetr-a-
chloroelhane 

16.000 HO NO < 100 <10,000 •100 •5 < I < I ,000 •10.0UO •II II~!) • l!:iU •II.UL., lh.UtJH 

42. Tetract•loro-
ethane 

1.5-41,200 1.000-10.000 NO <JOO <10,000 < 100 •5 • I < I . 000 ,,o.ouo II "J Ill · l'>O • I 4 I • •'llll 

4J. Tolue11• 31-34,000 HR NO <IOO ,10.oao < 100 <5 • I < 1.000 , 10. 0110 •II. fJ~~, • l!:iU ·O u,~, H .,un 

,..., 
I 
~ 

4.,, 

46. 

1,1,1-frl-
chloroethene 

I .1,1·Trlchloro-
elhen11 

I. 1-620 

760-92,00Q 

HA 

HR 

HO 

ND 

< 100 

'100 

<10,000 

<10,000 

< ,oo 

891 

<5 

<5 

< I 

< I 

• 1,000 

< I ,000 

-io.nuo 

<10,0110 

,o 1)/', 

•O. Ill', 

• 1!>1) 

HtiO 

·O 0/~, h/11 

,o n2c, · <J,. 11,11, 

47. Trlc.hloro•lhen• N0-81 ,800 1.000-10.000 ND < 100 <10,000 <IOO <5 ' I • 1,000 < 10,000 "'0. Ul~ •l!,U •O. Ul!> I.I I, tlllll 

49. 1.2.l-frlchloro-
propane 

NO HO ND <100 <10,000 <100 •5 < I < 1,000 9. 71} •U ff/', ·150 •U 111!, ~./I.' 

!,U. Vlnyl Chlor-1cJe NO 100- I, OOU NH <200 <20,tJOO <200 <10 <2 <2,0011 ,,o.ooo • u. u~, '-'>OU <U 11:, t .IHIII 

b9. B,mz ( 11 )ant hr-a-
c.ene 

ND ND HO <200 <50 <24 <340 <900 < 11} <189 U .1.11111 NU , ..!4 · ll lil!H 

NO 
N~ 

-
-

NO - ,.o, det•clecJ, 
Not rttpo,tea. 

detect ton I l•I t not a1,al lab le. 

..., CIU E.PA Listing Aeporta tAefer•ncea 3-8, 10, 12-14) 

1111 {AeferenceAe•pon•• to 3007 Oue•tlonnelr• fro• plant l 
f074, p. 34 (ReferenceId L ht Ing Bec~ground Oocu-nt for 

A fReferenctt 21)'II I Charactttrlzatlon date fro• plant 
from plafll e (Reference 28)'HI Characterization data 

fAeferenu,It I Ct1it ,. ac I er I z • t Ion d11ta f,om plant C 29J 
pl11nt 0 tReference JO)IYI Char11cterlzatlon aata from 
p, .,., :t I)Characterliatlon d11te tro,a E. fReterenu,

""I• I Plan! A (Refer11nce 321 
I JI .. I ,ant 6 {Hefereni:tt 321 ... , ......, f cueterence J2) 

11111 Ictrl t 0 (Het••·en<.e nl 

9J 
II) 



Table 2-2 (Continued) 

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR F021t 

~OAT l I 1> I Cot1l»I I luaut . (a)_ _i~L ~ 
Concent•i' Ion

_!~L _!_1;! .. 
In f-074--~---·-t!.L (~) _(h) (I)_ ..lTL ('-! _!__!_L Re1_1,'J~ ~ pp1ll I 

ti?. ftenzo(i1)py,11n11 HO N() NI) •200 <50 < 24 <J40 <900 • 117 "- I ti ~I ll ,.uu • 0. 1!> I < (I J'.> I Ll \)tll) 

63. 811nzo(b)fluur-
anthane 

HO HO NU • 700 <50 • 24 <J40 <YOO • 172 • 189 II / lu HI) • 14 u / lh 

t,4 . f:leni.o(gh I )perv-..... NO NO NO •700 <50 <-24 <340 <900 • I/ 2 .. ,u~ lJ •I.' I ,0.351 • II .1'>1 II '\: I 

ti5. 8enzo( .. )fluor-
anlhtsne 

HO HU HU <:/00 <50 <24 <J40 <901l < 11 l < 11:1!) 11.1114 NO .. •'4 U.Ul-4 

tilt . Bir,,( 'l ·chloro-
etn,, I )at her 

HO 9,800 HA HR •200 <50 64 <340 <900 , I /7 , I U':I • (I I') I :17 _4 ,11 .I... I ~I. U\l~I 

10. 81&(2-eth,, I -
h••,,l)phthalate 

7 .9-480 HR NH <200 <50 <24 5.9 <900 < I /"J. • 1119 I. Id "'" ' /4 41111 

11. 2-Chloru-
naphlhalena 

N0-260 NA NR •200 •50 •24 <l40 •900 •172 · 18':I • ll t ~ I I Nil . ll .l!> 1 -'till 

,_, 
I 
t-' 
0 

80. Chry•ene 

86. 1,J.-Otch\oro· 
benzene 

81. I, 2 Olcr.\oro-
beniten• 

NO 

NO- I. 300 

H0-24.000 

HO 

HH 

NA 

HU 

NH 

NR 

<200 

<200 

c200 

<!)0 

<50 

<50 

<24 

<24 

<14 

<340 

<340 

<340 

•900 

<900 

<900 

<172 

<172 

< I 12 

<189 

.._ I tt'J 

<IH9 

I. Uh 

. (l ,... 
• ll J ~ • 1 

II 

· II 

, II 

41)/ 

.t'..Jt 

'j~' 

• L4 ' Uh 

• II .l'.>I \, \\lh 

•.l) J~) 1 .'4 llll\l 

68. I. 4-0h.hloro-
banzana 

H0-8,000 HA Hit <200 <50 <24 <340 <900 •172 ,IH':J · 0. ~1 
, I UH •O i 1 1I ti IUIII 

HI) 

HJI 
.. NOi 
- Hot 

,,., 1 1u: 1 ,u1 ; 
rttportao. 

det ec. I Ion I lmll 1\0 t av.1tllablot 

(a) 
ft,) 
(d 
'tJ)'.. )
H) 
(9) 
(h) 

('I 
IH 
(Id 
111 

[Bl EPA Llr,tlng Aeporta. {R11ferencMo; 3-8, 10, 12 14) 
( R11 t,,r11nc e lleapon•• lo 3007 Qua&tlonnalra trom plant L 

l.lr,,tlny 8ac..ground Docu-nt for t-024, p. 34 (Ret11rence 
(r.ar•ctttrlzallon data from plant A (Reterenc" "J1) 

Characterization data from plant B {Reference 28) 

Charact.,rlzatton aata t rorn plant C (Reteren<.., 29) 
Charec.terlzatlon date tro• pl•nt D (Reference JO) 
Charact.,,lzatlon data from plant E (Reference 31 l 
Plant A I Reference 32) 
Pla1>t 8 iReterence 32) 
Plant C (Aefarance 321 
Plant D (Ret.,rence 32) 

9) 
I I} 



Table 2-2 (Continued) 

SUMMARY OF AVAILABLE CHARACTERIZATICII DATA FOR F02~ 

BOAT Litt Conatltuent 
Concentr•tlon In f02~x 

_JJL 
92. 

104. 

Ofelh)'l 
Phlhll1ate 

D1-n-octyt 
phthelete 

1.2-120 

. 
34 

NR 

NA 

NA 

NA 

<200 

<200 

<50 

<SO 

<24 

<24 

<340 

5.5 

<900 

<900 

<172 

<112 

110. Heaechloro-
benaen• 

N0-3,191 NA NR <200 <24 4.7 18,011 <112 

111. Heaech1oro-
but•dlen• 

N0-4,014 ,00-1 .ooo NA <200 <50 <24 <340 16,470 <172 

112. tte•echloro-
cvclopentadlena 

1.3 NA NA «200 «50 <24 <340 <900 <172 

113. He ■ ach1oroethane N0-460,00Q 1 ,000-10 ,000 NA <200 <5Q <24 <]40 <900 <172 

116. lndeno(l,2,3-cd) 
pvr•n• 

NO NO NO <200 <SO <340 <900 <172 

121. Naphthalene 3.4-330 NA NA ·<200 <50 <24 <340 <900 <172 

1.4 NA NR <100 <50 <24 <340 <900 <172 

136. P•ntachloro
lMln.:ene 

500 NR NA ND NO NO o.r.3 1,290 <860 

131. Pentachloroethan• ND-26,000 100- 1,000 NA HO NO NO NO <172 

141. Phenenlhran• NO NO NO <200 <50 <24 <340 <900 <172 

150. 1,2,4-Trichloro
.,.naen• 

160-1,400 NA NA <200 <50 <24 <340 <900 <112 

154. Anllaony NR NA <I.I < 1 .I <2. I 2. 2 <2. I <2 .9 

15£>. Araenlc NR NA <0.16 <0.16 7.1 <1.0 <1.0 < I .0 

"D 
HR 

-
-

Not 
Not 

detected; 
reported. 

detection llatt ~at avalleble. 

(•>
(D) 
lcl 
(di 
(el 
II) 
( u l 
Chi 
(ii 
I I I 
l1-l 

CBI fPA Lhllne Report• (Reference• 3-8. 10. 12-14t 
Aeapon•• to 3007 Queatlonnalre tro• plant L (Reference 9) 
Llattng 8ac~ground Ooc.-enl tor f024, p. 34 (Reference 11) 
Cheracter1zat Ion date fro• pl•nt A (Reference 271 
Ch•racterla•tlon dat• fro• plant 8 (Reference 281 
n,aracterlzat Ion ct••• fro• pl•nl C IAeterauce 291 
Ch•r ac Ier h•t 1011 da t • fro• pl •nl D ( Aef erence 30 I 
Cha•aLtttrlratlondata tra111planl f (Reference 31) 
Pl•11t A (ReferenLe 321 
Pt•11I 8 (Aaf er ttnl·• 32 I 
t-t ...nt f' tu .. t,., ..,.,. '.17') 

.J1L 
<189 

< 189 

<189 

<189 

<Ul9 

<189 

<189 

<189 

<189 

<945 

<189 

<189 

<189 

<2.9 

•I. 0 

NO 

NO 

2. Ob 

<112 

<0.351 

0. 44 2 

0.411 

NO 

<0.351 

•I. 16 

<O. 3!>1 

I. 11 

• 2 9 

• 1 II 

<0.351 

<0.351 

O. ti28 

<O.JSI 

<0.351 

• 0. 351 

<0.351 

ND 

•0.351 

•I. 76 

,o. 351 

0.891 

NP 

, 2. 9 

2 

<II J!il IIH 

•O. 351 .J4 

<:l-4- Ill. U Ill 

<O. 351 • H1.41U 

<0.351 I J 

• 0. 351 • 4b0. 111111 

< 0. JS I · ll 4 I I 

• 0. 35 I· I. 4 

< I . 76 • I , /'JII 

< ll. 3!> I lb . 01111 

< 14 1 . : I 

• O. J~ I I. 41111 

, I II·/ I 

• 0 81i / H 



Table 2-2 (Continued) 

SUHHARY OF AVAILABLE CHARACTERIZATION DATA FOR Fo2q 

IWAT 

l!,6_ 

Lhl Const I tuent 

8•rlu111 

:w= 
HR 

_1!tl_ 

HH 

Concen1ratlon I fl f014 -~PJ.!.'!!l_--1!.l:.: -__1.!tl_ ~ _!!l_ -1i.L --1!:!l_ 

HR O.J 11.n 26 I. 4 U.:lti 

·-er, 
0. -;_7 

_Ll_L 

O.:IU 

~ ! -

.1-l 

_(I) 

ti. 8 

~~~ 1l!l'"' 1 

0. I/ t4 

158. Cildlnl UIII NR HH HH <0. 2ti <0.26 <0.3 <0.3 <(I :1 <0 .4 ,o. 4 .I I •0 4 ·-0 . lh ·1 I 

1!,9, Chr-ornlu• ( tot•I) 'NR NA HR •0.43 <0.46 88 3.5 '1 .8 •0. 4 •0. 4 /U'1 ~, ,() 4 ltl'• 

160. Cower 108-110 NA NA 4.9 2. :l 638 406 •O. 4 •0 .4 4'. 8110 ,n 4-HIIO 

161. Leaa <50-5 HR HR I. 36 •II 4J :.t. ti 2.5 • I .U < 0 . !, · 0. !, !} II :t 8 • IJ. 4 .I 'J II 

162. llercury HR HA HA 0.24 .., 0. U <O. I •II. •O. I <O I ll 1•1 •(J •U. I -II .',I 

163. Hlcl<el 240 NR NA •2.2 <2.2 2!,ti 11 8 <U .9 ,o .9 :t 1 H bJb •U !f hill 

167. vanaalu111 NA HR HR <O. 17 <U. 11 10 <0.2 <0.2 <O. J <U .., I. J •II I / Ill 

168. ltnc }_9-90 HA HR 0. 74 1.9 104 15 0.82 .6 0. IJ 44J \.12 u /J 4~• 

N 
I ...... 

N 

lti9. 

110. 

171. 

Cyantoe 

Fluorl<Je 

Su If l<la 

f,IA 

f,IA 

f,IA 

HR 

NH 

HA 

HR 

NA 

HR 

<0.50 

NA 

l!>l 

<0.61 

HR 

349 

4.!>1 

NN 

<ti.4 

<O 52 

HR 

<5. I 

NA 

NA 

NN 

<O .4J 

<0.99 

9. I 

<0.44 

< I UII 

1 .H 

·O. 4\1 

I OU 

•4 u 

l 'J l 

I ti '., 

. 4 b 

•.(I 4.l -t ',I 

•II !f!f Ill 

,4 h j6''J 

NA - Hot rapur-tad. 

lal 
ltd 
ILi 
«~I 
lel 
ftl 
lot 
fhl 
lit 
(Jt 
(~) 
(I) 

CBI f:PA t lat Ing Reports (References J-8. 10. 12-14) 
Naaponse to 3001 Quest lonnalra ''"'" pl<1nt L (Haference 
Llatlpg Background Oocu111ent for f024. p. 34 (Refer-enc• 
Characterization data fro• pt•nt A CReterance 27) 
Char-acterlzatlon data fro• plant 8 (Reference 281 
Charac1erlza1lon data fro• plant C (Reference 291 
Charecta,l•atlon data from plant D (Reference JOI 
C11aractarl•atlon data from plant I:. Uleferance JI) 
Plent A (Reference 32) 
Plent 8 (Aeferem:e 32) 
Plent C (Reference 321 
Plaul O fAaferant.:e 32) 

!}) 
II) 



Table 2-2 (Continued) 

SUMMARY OF AVAILABLE CHARACTERIZATION DATA FOR F02ll 

60Al L ,.,,_ ~~!\uent _l~L 
Con<:entrat Ion In F014 (~ptlj 

207. He•achloro· 
dtb~nzo-p-dlo•lns 

NR HR NA HR NA HR HR HR <O.0014 <0. 00ll!> 10. 4 2.2 < 0 . 00 ~> l II 4 

208. He•achlorodlbenzo
furan• 

NR HR HR HR NR NA HR NA <0.0007 <0.0003 3. I !>0.5 '-0.llllUJ·'">0 '"> 

209. Pantachlorodlbenzo 
p-dlo•lns 

HR I NA NR NR NA NA NA NA <0.0014 <0.0005 2.J 0.JI ,o .ooos · I :1 

210. Pentachlorodibenzo
furam, 

HR HR NR NA NR NR HR NR <0.0005 <0.0001 I 6 28.7 , 0. 0007 /tj I 

212. Tetrachlorod\benzo
f1Jren11 

NR HR NA NA NA NA HR NA <0.0002 <0.0002 0.6J <0. OOUl · I~ 

Other Parameters 

Heatln9 Value (BTU/lb) NR NR HR NA NR HR HH NH 7,816 11,714 7,!llh-\L~o•, 

Total Sol ids (~J NR HR HR NA NR NA NH NH 51.!:> l 9 7!!.H I . 9- l':J H 

Ash Content t~ of 
Total Sol Ids) 

HR NH NR HR HR NH NH ND II . !> IJ. II 11. 7 ND· I '.I H 

Total Carbon (,ng/kg) HR HA NA NA NA NA NR NR 395,000 350,000 388,000 453. 0U0 J'j(I. 000 4!,J. IHHI 

Total Halogens (mg/ky) NA NA HR NA NA NA NA NR •sa.ooo 26,J00 Jl,900 64.J00 2h.JU0 4~1:t.OIJII 

NR NA HR NA NA NR NA NR 0 03 0.04 J.53 8.411 0.0J H 41:t 

tJ 
I.... 
u 

ND 
HR 

- Not 
- Hot 

detected; 
reported. 

detection llmlt not available. 

(a) 
(b) 
(c) 
(d) 
(.) 
( f ) 
(g) 
(h) 
( i I 
I I) 
{Id 
11) 

CBI EPA Llstlny Reports (References 3-8, 10, I 1- 14) 
Re$ponae to J007 Questionnaire from plant L (Reference 
Llatlno Background Document for F024, p. 3" (Refervnce 
Characterization data from ptant A (Reference 27) 
Characterization date from plant 8 (Rete,·ence 7111 
Characte, lzatlon data from plant C (Reference 29) 
Characterization data from plant O (Reference JO) 
Characterization data from plant E (Reference 31) 

Plant • (Aefereoce J2J 
Pl on I H (A1tferenco a:n 
Plant C (Reterence 32) 
Pl;tnt 0 (R1tferenco 3:l) 

9) 
11 ) 

f024 f'C.O - 2 
110!,-01 .mlm. 5 



3.0 APPLICABLE AND DEMONSTRAED :~EA:'MENT TECHNOLOGIES 

This sec:ion iden~i:ies :he trea:men~ technologies that are app~:ca

~le to r024 and determi.r:es which, if any, of the applicable technolcgies can 

be considered demonstrated for the purpose of establishing BOAT. 

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 ~hat affect treatment selection. (For detailed descriptions of the 

technologies applicable to these wastes, or for similar wastes, refer to EPA's 

Treatment Technology Backgrour.d Docu.~ent (Reference 15).) 

To be demonstrated, a technology must be e:rrployed in full-scale 

operation for treatment of the waste in question or a similar waste. Technol

ogies avail.able only at pilot- and bench-scale operations are not considered 

in identifying demonstrated technologies. 

3.1 Applicable Treatment Technologies 

Since F024 contains high concentrations of organic compounds (Sec

tion 2.0), applicable treatment technologies include those that destroy~ 

reduce, or recover the total amount of various organic compounds in the waste. 

The Agency has identified the following treatment technologies as applicable 

for r024: (1) incineration (fluidized-bed, rotary kiln, and liquid injection) 
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followed by stabi:iza:ion of i~ci.nerator ash (if necessary to cor.~rol ~eacr.:~g 

of metals), and chemical precipitation followed by vacw.u.m :i:tra:~or. of 

scrubber water (if dissolved metals are preser.t at treatable levels); (2) 

solvent extraction followed by incineratior. or recycle of the ex:ract, and 

stabilization for nonwastewater raffinate with treatable leachable meta:s 

levels and/or chemical precipitation followed by vacuum filtration for 

wastewater raffinate if dissolved metals are present at treatable levels; and 

(3) total recycle or reuse. These treatmer.t 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 hazar-dous eon!'tituents. 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 treatmen: residual) to reduce the leachability of metals 

in the waste. Scrubber water may require treatment using chemical precipita

tion followed "t ~cuum filtration to remove dt..,-solved metal$ rr-cmr the waste

water. Chemical_precipitation re.moves dissolved metals from wastewater by 

forming an insoluble metal precipitate sludge. Vacuum filtration separates 

the precipitated sludge from the wastewater. 
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Solvent Extraction 

Soiver.t extraction is a separation techno:ogy in which organics are 

removed from the waste d~e to greater constitue~t 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 ext~act. The 

treated waste residual may be further treated by stabilization for 

nonwastewater raffinate with tr-eatable 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 incineratlon. 

Total Recycle or Reuse 

Total recycle or reuse processes do not generate residuals. The 

applicability of thes~ 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 clear.out wastes are generally 

not suitable for recycle or reuse. 

The_ Agency recogn1z~ that wastewater forms or F024 may be gener-ated 

from the treatme~t of F024, including scrubber water from incineration tech

nologies and wastewater raffinate from solvent extraction processes. For 

wastewater forms of f024 that may contain hazardous organic constituents at 

treatable levels, applicable technologies include those that destroy or reduce 
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3.2 

the total amount of varic~s orga:-:i.c co:npou:1cs i:i the waste. :r.ere:·'.):':. ::"ce 

Agency has identified biological treatment and carbon adsorp:~on as pc:e:1t

ially applicable :or treat~ent of F024 wastewa~ers with :~eatab:e o,g~n:c 

co~stituent concentrat:ons. 

Demonstrated Treatment :echnologies 

The Agency has identif:ed incineration (including rotary kiln, 

liquid injection, a:,d fluidized-bed inci:1eration), stabilization, and total 

recycle or reuse as the demonstrated treatment technologies for F024 and F024 

nonwastewater residuals. The Agency is not aware of any facilities that 

treat, on a full-scale operational basis, f024 or s:~ilar wastes using solvent 

extraction; therefore, EPA believes that solvent extraction is not currently 

demonstrated for F024. The Agency has identified chemical precipitation 

followed by sludge filtration as demonstrated for treatment of metals in F024 

wastewater residuals. 

Incineration 

Rotary kiln incine-ntion ia demonstrated on a full-scale operational 

basis for treatment of F024 at five facilities. Liquid injection incineration 

is demonstrated on a full-scale operational basis for treatment of F024 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 
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the Agency tested was a rotary ki~r. incinerator with a seco~dary co~o;..scor ~~~ 

combustion gas scMJbber 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 F024. (These data are presented in EPA's BOAT Background Document tor 

K048, K049, K050, K051, and K052 (Reference 34}.) In addition, the Agency has 

recently completed an evaluation of the performance of a pilot-scale 

stabilization process on F024 rotary kiln incinerator ash. 

Total Recycle or Reuse 

EPA is aware of four plants that recycle or reu.se F024 in manufac

turing processes on a full-scale basis. Specific information rega~d1ng 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 F024 

wastewaters, chemical precipitation followed by vacuum filtration is demon

strated for wastewaters judged to be similar to scrubber water generated from 

the incineration of F024. Therefore, this technology is determined to be 
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demor.strated for F024 ~astewaters. 7he Agency tested cne~ical precipitatior. 

followed by vacuum filtration for a was:e ~ixture si~1lar to F024 at or.e 

facility (as shew~ 1n Section 4.0). 
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4.0 TREA7M.ENT PERFOR.MA.NCE DATA BASE 

This section presents the data available to EPA or. :he per~,r~arce 

o~ dernonstr3ted trea:~ent tecr.nologies for t024. These data are Jsec e:se

where ir. this docwnent to determine which technologies represent BDAT (Section 

5.0), to select constituents for regulation (Section 6.0), and to deve~op 

treatment standards (Section 7.0). In addition to using full-sca~e treatment 

performance data, eligible data may include :hat developed at research 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 perfol"'fflance data, to the extent :hat they are available to 

EPA, include the concentrations for a given constit~ent 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 treatmer.t 

tecr.nology, 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 transrer perforir.anee data on the tr-eaement 

of a similar wa.s~e or wastes, using a demonstrated technology. To transfer 

data from another waste treatability group, EPA must find that the waste of 

concern is no more difficult to treat (based on the waste characteristics that 
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affect performance of the de~or.strated :reat~ent tecr.r.ology) tha~ tne :rea:~~ 

Nastes frcm which treatment perfor.nance data are being transferred. 

Treatment performance data were not available for BOAT List me:a~s 

ir. F024 wastewaters. Treat~ent performance data from :~me and su:fide 

precipitation followed ~y vacuum filtration of K062 mixed with ~etal-bear:ng 

characteristic wastes were transferred to F024 wastewaters. 

Table 4-1 presents the BDA7 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 U-2 presents the BOAT List con

stituents detected in the kiln ash residual, and TatLe U-3 presents the BDAT 

List constituents detected in the scrubber water residual. Table 4-4 presents 

design and operating data for the rotary kiln and the secondary combustor. 

Table 4-5 presents treatment performance aata 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 11-1 

WASTE CHARACTERIZATION DATA COLLECTED BY EPA FOH l-'02lt fROH 
PLANTSa A, C, AND D, AND OTHER WASTES TREATED BY0 1 

ROTARY k ILN JNCINEHATION 

Concgntration in Untreated Concentration in Unu·eated Wastesb 
Wastes Fed to tho Rotar~ Kiln fed to the Second;1_ry Combu.slor 

Plant C Plant P Sludge Plant A Plant B Organic Liquid 
HDAT li3t Const 1 Luent (pJll!I) (pPIII) (ppm) (ppm) ( Pllm) ( 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 
n. Chloroform <0.025 <250 <250 < 1,000 <10,000 <1,000 
16. 3-Chloropropenq <0.5 <5,000 <5,000 <20,000 285,q86 <;-'0,000 

20. trans-1,~-Dichloro-2-butene <0.5 <5,000 <5,000 2, 112 <200,000 <20,000 

23. 1,2-Dlchloroethane <0.25 11,000 <250 < 1,000 <10,000 /{, ,OU} 

?6. 1,2-Dlchloropropane <0.025 <250 <250 <1,000 230,000 , 1,000 
27. trans-1,3-Dichloropropene <0.025 <250 <250 < 1,000 290,000 < 1,0110 

28. cls-1,3-Dichloropropene <0.025 <250 <250 <1,000 160,000 , 1,000 

,. 311. Methyl ethyl ketone <0.05 <250 <500 2,200 <20,000 •?,000 

w 
I 

38. Methylene chloride <0.025 <250 <250 <1,000 <10,000 1,6Uq 

112. Tetrachloroethene 0.3 <250 <500 <1,000 <10,000 1,838 
113. Toluene <0.025 <250 <250 <1,000 <10,000 ~"J, 9 JO 
115. 1, 1, 1-Trlchloroethane <0.025 <2')0 <250 < 1,000 <10,000 1 , 2 Jll 

,· 1,11110116. 1, 1,2-TrlchJoroethane <0.025 860 <250 <1,000 <10,000 

119. 1,2, 3-Tr lchloropropane <0.025 <250 <2,500 <1 ,ooo 9,712 · 1,0110 
59. Benz(a)anthracene 0.89 <0.351 <1311 <172 <169 '1% 
62. Benzo( a) py rene 0.6 <0.351 <1311 <172 <169 ·196 
63. Benzo(b)fluoranthene o. 72 (0.351 <131' <172 ( 184 · 196 

<181j611. Benzo(ghl)perylene 0.112 <0.351 ( 131l <172 · l'l6 

Note: The var la tion in detect ion liml ts for the same constituent was caused by the van Jl 1011 Ill l11t: W,1:.ilt..• 

matrices. 
NA - Not analyzed. 
af'lant codes are listed in Appendlx B. 

D were !:>ludgt~:,.bF024 from Plants A and B were liquids; f02'-I from I' I ants C and 



Table 11-1 (Continued) 

WASTE CHARACTERIZATION DATA COLLECTED BY EPA FOR f024 FROM 
PLANTSa A, B, C, AND 0, AND OTHER WASTES THEATED BY 

' POAT List Constl tuent 

65. Benzo(k)fluoranthene 
68. Bis(2-chloroethyl)ether 
70. Bis(2-ethylhexyl)phthalate 
80. Chrysene 
87. 1,3-Dichlorobenzene 

88. 1,4-0ichlorobenzeoe 
89. 3,3'-0tchlorobenzldlne 

f" 
92. Diethyl phthalate 

I Hexachlorobenzenez:.. 110. 
113. Hexachloroethane 

116. Jndeno(1,2,3-cd)pyrene 
121. Naphthalene 
1q 1 • Phenanthrene 
1i,2. Phenol 
1!>0. 1,2,IJ-Trichlorobenzene 

155. Arsenic 
156. 8ar1UII 
158. Cadmium 
159. Chromium (total) 
160. Copper 

NA - Nol analyzed. 

ROTARY KILN INCINERATION 

Concgntration in Untreated Concentration in LJ11Lrealed Wastesb 
Wastes fed to the Rotary Kiln fed to the Second.11·~ _Combustor 

Plant C Plant ll Sludge Plant A Plant B Oq~anlc Llqutd 
(ppa) (ppm) (ppm) (ppm) <wm> <rem) 

0.87 <0.351 < 1311 <172 <189 <196 
<0. 351 32 .14 <134 <l72 <189 <196 
7.6 0.58 <13il <172 <189 <196 
1. 1 0.IH <134 <172 <189 <196 

<0. 351 <0.351 <1314 <172 <189 302 

<0. 351 2.08 <1311 <172 <189 <1% 
<1. 76 <1. 76 <266 <860 <945 <:115 
0.05 <0.351 15. lf5 <172 <189 • 1% 
2. 1 0.6] <1316 <172 <189 •.1<}6 
O.lilf <0.351 <1316 <172 <189 •.)96 

O.JU <0.351 <13lf <112 <189 '196 
<0. 351 <0.351 1,500 <172 <189 < 196 

1.27 0.90 <13a, <172 <189 (196 
<0. 351 <o.·v,1 <1311 <172 <189 1 ,8112 

<O. 35 l <0.3~1 <13'4 <172 <189 ,, '/<J 

<1.0 2.0 <1.0 <1.0 <1.0 NA 
311 6.8 3S 0.27 O.jO NA 
3. 1 <0 .14 3. 1 <0.4 <0. lj NA 

285 57 294 <0. It <0.4 NA 
its 800 IJ6 <0 ... ( 0. 11 NA 

Note: The variation tn detection limits for the same constituent was caused by Lhe Vill'l,ll 1011 Ill l h,· w.,·;I ,. 

inatrices. 
aPlant codes are li~ted in Appendix B. 
"i:02li rrom Plants A and l:l were liquidsj F0.?11 rrom I' Iants C and D were sl11<1ge:;_ 

https://Second.11


Table 4-1 (Continued) 

WASTE CHARACTERIZATION DATA COLLECTED BY EPA FOR f02li FROM 
PLANTSa A, B, C, AND 0, AND OTIIEH WASTES THEATEO BY 

~OTARY KILN INCINERATION 

f.oncgntration in Untreated Concentration in Untn?,ated Wastesb 
Wastes fed to the ftotarr Kiln fed lo the Second,wy C,>mbu!Jtor 

I 
Plant C P)ant D Sludge Plant A Plant l:J Oq~;uiic Llquid 

BDAT List Constituent (PJlfll) (ppm) (ppm) (ppm) ( ppm) (ppm) 

161. Lead 9.0 3.8 10 ( o.,, ( 0. '> NA 
162. Mercury o. 19 <0. I 0.28 <0. I <0. 1 NA 
163. Nlckel 318 636 333 <0.9 <0.9 NA 
165. SI Iver <0.11 <0.4 0.56 (o. It <O. It NA 
167. Vanadlwa 1.0 1.J 1. If <0.3 <0.3 NA 

168. Zinc 1143 92 i,55 1. 6 0.73 NA 
169. Cyanide <0.119 2.92 NA <0.113 <0. 411 NA 

1:--
I 170. Fluoride 1.08 10.5 NA <0.99 <1.00 NI\ 

Ul 171. Sulfide <It .8 <II .6 NA 9. 1 ·1. 8 NA 
201. Hexachlorodlbenzo-p-dioxins 0.01 0.002 NA <1.ilxlO-6 <5. 3x w-1 NA 

208. Hexachlorodlbenzofurans 0.00] 0.05 NA <1.1x10-i <2.7x10-7 NA 

209. Pentachlorodlbenzo-p-dloxins 0.002 0.0003 NA <1.ltll10- <5.0x 10-7 NA 

210. Pentachlorod lbenzofurans 0.002 0.0] NA <5.1x10-7 <2. Ox 10-7 NA 
<I. 6x w-·i212. Tetrachlorodibenzofurans 0.001 0.01 NA <1.6x 10-7 NA 

NA - Not analyzed. 
Note: The variation ln detection limits for the same con3tituent was caused by the val'i.Jl io11 111 ll11• w.1st.1• 

natrices. 
aPlant codes are listed in Appendix B. 
bf021j from Pl ants A and B were 11 quids; f02li from Plants C and D were sludges. 
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BOAT List 
Constituent 

21. DtchJorodl-
fluoroaethane" 

92. Diethyl 
phthalateb 

no. Fluoride 

i'-
I 15q. Antimony
°' 155. Arsenic 

156. Bariwn 

157. Beryl l tum 
158. Cadmh.1111 
159. Chromium (total) 

160. Copper 
161. Lead 
162. Hercury 

163. Nickel 
167. Vanadium 
168. Zinc 

NA - Not analyzed. 
a1l1is constituent was 
l->-r111s constituent w~s 

Table lj-2 

THEATHENT PEHfORHANCE DATA COLLECTED BY EPA fllOH 
ROTARY KILN INCINERATION OF f02Jt FROM PLANTS A, B, C, AND ll 

KILN ASH RESIDUAL 

Cooceritra t ion In Ki In Ash - Total Con1posi Lion _!_rnS,!'.~J!) ___ 
Sample Set Sample Set Sample Set Sample Set Sample Set .S,amp Ie :.l'I. llange 

11 12 13 1q 15 16 (mg/kg) 

0.11 l. qo 1.50 1.60 1. 70 1.40 0.71-1.70 

0.61 0.67 0.67 0.60 0.45 I. 14 0. 45-1. 1~ 

NA NA 2.11 NA NA NA 2. 11 

Concentration in Kiln Ash - TCLP (mg/ I) lla11gc (mg/ I) 

0.062 <0.029 <0.029 <0.029 O.Olj2 0.0JO <0.029-0.06? 
0.079 <0.01 <0.01 <0.01 <0.01 (0.0 I <0.01-0. 07() 
1.61f 1.67 1.9!1 l. 78 1.64 l.56 1. ~6- 1. 911 

<0.001 0.002 0.001 0.002 0.002 0.001 <0 . OU I -U . oo;.i 
<0.004 0.037 0.033 0.028 0.016 0 .ll."( '· 0 . C104 -0 . 0 H 
<0.004 0.28 11.29 0.31 0.32 0. I J dl.0011-0.J;! 

0.0.?6 6.aae 5.17 Jt. 57 Lt. 54 4.80 0. 0.'6-£i. ljij 
<0.032 1.2 29.3 22.0 21.6 1 . 2') ·0.0i?-?9.1 
0.0002 <0.0002 <0.0002 0.0003 <0.0002 ,O.llOt1.! · 11. 011(}2 II . OUO ~ 

0.2lt ].08 ].68 q_q5 Jt . '/8 ... . j.' 11.,'li-'-i.{~' 

0.005 0.0011 <0.003 0.008 <0.00J I I . lltl'-i . II . 1141 l -II • 0118 

0.060 1.84 1.90 1.61 1.56 .·. ·rn l l 11(,11 , ' . '/ II 

also detected in the laboratory blank at 0 . .?7 mg/kg. 
also detected tn the laboratory blank at U.51 mg/kg. 
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Table 11-3 

TREATMENT PEHFORHANCE DATA COLLECTED BY EPA fROH 
ROTARY KILN INCINERATION OF F02Jt FRCl4 PLANTS A, B, C, AND D 

SCRUBBER WATER RESIDUAL 

Concent ration in Scrubber Water - Total Compos i ti 011 ( m~ / 1 ~ 
BOAT List Sample Set Sample Set Sample Set Sample Set Sample Set SaJnple Set 
Constituent 11 12 13 14 1•-J 16 

6. BrOIIIOlllethane <0.01 <0.01 <0.01 <0.01 <0. O 1 o.oJi 
12. Chloroethane <0.01 <0.01 <0.01 <0.01 <0.01 0.031 
15. Chlor011ethane <0.01 <0.01 <0.01 <0.01 <0.01 0.020 
21. Dichlorodlfluor0111ethane <0.01 <0.01 0.29a 0. 36a 0.40a 0.1'4a 
50. Vinyl chloride <0.01 <0.01 <0.01 <0.01 <0.01 0.026 

92. Diethyl phthalate <0.0116 <0.0121 <0.0108 <0.0101t 0.0'>7 <0.0107 
15!1. Antimony 11.3 12.] 9.27 10.8 7 .1)11 8. ·12 
155. Arsenic 0.48 <0.2 0.58 0.51 (0. I <0. ') 
156. DariUII 33.~ 18.3 211 .1 38. II 27 .U ?6.8 

" I 158. CadmiUII 6.62 6.1&1 6.95 6.63 2.90 It. 81 
...., 

159. Chromh.111 (total ) 27.6 32. 1 15. 1 33. 1 ?It. 4 2'1.8 
160. Copper 175 190 107 209 1411 158 
161. Lead 361 401 I& 33 358 386 r/ 1 

162. Hercury 0.31 0.20 0.115 0.29 0.42 0. VI 
163. Nickel 13.7 16.'> 111. 2 17.3 1'1.2 13. ll 

1611. Selenium 3.08 1.09 <2.5 <2.5 <5.0 <0. 'i 
165. Silver 10.9 10. 7 10. 1 9.45 1. 1! ~- rn 
161. VanadiUII 1.05 1.72 0.37 1.84 1.'J2 0.9'( 

168. Zinc 160 162 1711 179 I c'8 H7 
NA NA NA170. Fluoride NA 153 NA 

NA NA207. llexach lorod1 ben:.w-p-d i ox i n.s NA < 7. 2x 10-6 NA NA 

208. llexachlorodiben2ofurans NA NA 0.0003 NA NA NA 

209. Pentachlorodibenzo-p-dioxins NA NA <5.6x10-6 NA NA NII 
NA NA NA?.10. Pentachlorodibcnzofurans NA 0.0001 NA 

6 
212. Tetrach lorod ibenzofurans NA NA 9. 6x 10- NA NA NA 

NA - Not analy~ed. 
a'l'hl!I constituent was also detected in the laborator·y blank at. 0.23 mg/l. 



Table 4-JI 

DESIGN AND OPERATING OATA FOH TIIE ROTARY KILN AND SECONDARY COHI.IUSTOH 

O~erating Value 

Parameter (units) 

KI In OJtlet Temperature 
(of) 

Rotary Kiln 
Solid Wa.steb Feed Rate 
(lbs/minute) 

Kiln Rotational Speedc 
( RPH) 

eru Loading - Rotary 
Kiln (HHBTIJ/hour) 

&-
I Secondary Combustor 

c~ Temperature (°F) 

Secondary C~stor 
Liquid waste Feed Rate 
(lbs/minute) 

BTU Loading-Secondary 
COlllbustor 
( tiltBTU/hour) 

Sample Set 
, 1 

Sample Set 
12 

Sample Set 
IJ 

Sample Set 

'" Design (11:20am)a ( 12: 15 pm)a ( 1: 15 pm)a (2:15 pm)a 
Value (11:45 am)a ( 12: Ifs pm)a (1:45 pm)a (2:45 pm)a 

1, 000- 1 , 700 1,391 1,393 1,360 1,ii?') 
1,255 1, 1105 1, 60lt 1,lffl 

NS 32 32 32 32 
32 32 32 3? 

0.2-0.6 O.lf5 0. lt5 0.4S 0.2'1 
O.lf5 0.115 O. ll5 0.45 

11 16 17 16 16 
17 16 16 16 

1,800-2,200 2,025 2,056 2,132 2,093 
2,021 2, 1~2 1,990 2I119 

NS 18.2 29.2 29.lt 25.9 
21.1 21.1 32.3 25.6 

19 10 
14 

Note: Kiln solids residence time is esti111ated 

15 15 14 
14 17 13 

Sample Set Sample Set 
l'i 16 

( 3: 15 pm)a (It: 1':> pm)"1 

( 1: 4') pm) a ~~u111r' 

1, 115? 1,207 
1,450 1,551 

]! 3~ 
32 32 

0.23 0.27 
0.21 0.1 

16 16 
16 15 

2, 123 ?,006 
2, 126 1,877 

?9.6 1L4 
25.4 1.2 

1'-i 1 I 
1') ., 

to be 30-60 11lnutes. Secondary combustor residence tirae is estimated 
to be approximately 3 seconds. Both estimates are based on discussions with plant persormel. 

NS - Not specified. 

a Time of data collection. 
b Ulis solid represent~ F021t from plants C and D and the sludge that were treated by the , ut.u-y I.. r 111 111c rrwr·.tl 1011 

system. 
c n-.e kiln rotational speed was decreased during the run lo allow for a longer residt?11ee t1p1t'. ur 111•.• i..11,, :,ol1d:; 

and to lower the temperature of the waste heat boiler. 
(j This liquid represents f'0;:>4 from plants A and U and the organic liquid that we,·c t,·,•.tlt•d L>y tit,• not ,,y ~11,, 

iuc i neralion system. 
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Table Ji-5 

TREATMENT PERFORMANCE DATA COLLECTED BY EPA FOR K062 WASTE MIXTURE 
PLANT Z - LIME AND SULFIDE PREClPITATION FOLLOWED BY VACUUM FILTHATlONa 

Ssme1e Set 68 Sample Set II I :><tmple Set ,,2 
Concentration Concant, at ion Concanttdl 1011 

Ototected BOAT Concentratlou In In K062 Concentration In In Treated K062 Cone: en t r ct t i uu In In lredlt!II KUb:l 
List Metal Untreated K062 Waste•ater· Untruated K062 Wcu. t ewat er Uut,uated K062 Wastc1111dl~r 
Constituent teem! teem! ( eem I leenoJ (~pm I ___lpE!!!L__ 

154. Antlmonv <10 < I < 10 < 1 , I 0 <I, 00 
1!>5. Arsenic < I <O. 1 < I <O. I 'I <I). 10 
156. Bar 1 ulll <10 < I <10 'I 1 'L 'I ,00 
157. l!erylliu.. <2 <0.2 <2 <0.2 •2 < I) ;w 
158. Cad,nium <5 <0.5 <5 <0.5 23 <S 
221. Chromium (he•avalent) 0. 13 .co.o, 0.08 0. l()tj 0. :w •U Ill 
159. Chromium (total) 831 0. l!:i 395 0. 12 617 0. Ill 
160. Copper 217 0. 16 191 0. 14 137 ll. /4 
161. Lead 212 <0.01 <10 ,o 01 136 •0.01 

4"- 162. Mttr ,·.urv < I <O. I <1 • 0. I 'I • Cl . I 0 
I 163. Nickel 669 0.36 712 0 lJ 382 0 .19 

'° 164. Selunlum <10 < 1 < 10 < 1 .: 10 • I ll0 
165. SI Iver .;.2 <0.2 <2 <O. 2 ,7 ·u.,u 
166. lhal I lura < 11) <1 < 10 < I < I 0 • I IHI 
168. Zinc 151 0. 130 5 (I 0/0 135 u 10() 

•orly 3 of the 12 data se,a. analyzed at Plant Z represented treatment bv lime and sulf1Cle prec1p1tc1t;on 10110.. 1<0 t>v vacuu111 
flltratton. The remaining nine data sets Included pretreatment technologies such as chromium reauct,011 anrl l•~dtmcnt tor cydnt<:11!. 
Thusu Oat a are not Inc lucted since these pretreatfhent teo,nolo(ii""' are not appl I cable to F024. 

Source: Envlrlte Onslte Engineering Report (Aeferanca 33). 
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The tech~ology that is found to perfor~ bes: on a part:cular waste 

stream is then evaluated to determine whether it is "avai:able." To oe 

available, tr.e technology ir.ust. ( ·) be com.merciaL.y availab:e, and (2) prov i.ce 

''substantial~ treat~ent of the waste. as determined through evaluation of 

treatment perfonnance data that nave been corrected for accuracy. In 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 lea.st as difficult to treat. !fit is detennined 

that the best techr.ology is not available, then the next best technology is 

evaluated, and so on. 

Review of Treatmer.t Performar.ce 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 perfor.!lance data and the design and operating data 

collected during the test of rotary kiln incineration of F024 at plant X, 

stabilization of F024 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. 
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5.2 

The appropriate measures of performance (tota: constit~ent cor.centra:~on :c~ 

inc~neration and lime a.~d sulfide precipitatior. fo:lowed by vacu~ fLitra:.o,. 

ar.d TCLP for stabilization) were ~sed to assess the treat~ent sys:e~s. Des~€~ 

and operating data and quality ass~rar.ce/qua:~ty control informa:ion for 

samples collected at plar.ts X, Y, and Z are presented in Referer.ces 32, 2~. 

and 33, respectively. These data were considered to determine BOAT for F024. 

F024 treatment perfonnance data are not available for liquid injec

tion and fluidized-bed incineration. Therefore, in the absence of treatment 

perfor~ance data for this waste, liquid injection and fluidized-bed incinera

tion were not selected as BOAT for F024. However, the Agency believes that 

well-designed and well-operated liquid injection and fluidized-bed incinera

tion syste!TIS can meet the BOAT treatment standards ~stablished for organic 

constituents in :02q. 

• 

Accuracy Correction of Treatment Performance Data 

As part of the review of treatmer.t 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 ror accuracy as follows: {l) a matrix spik~ 

recovery was determined, as explained below, for each BOAT 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 constitue~t; and 
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(3) the reported concentration of each BDAT Lis: const~t~en: de:ecteQ ~" :;.e 

untreated or treated wa.ste was correc:ed oy r.:i.;:t:p.!.ying tr:e ccncentrat~cn t,y 

tne correspor.ding acc~racy correcticn fac:or. 

Matrix spiKe recoveries are developed by analyzing a sa.mp:e of a 

treated ~aste for a constituent ar.d then re-ar.alyzing the sample after :he 

addition of a known a.mour.t of the sa.ir.e constituent (i.e., spike) to the 

sample. The matri~ spike recovery represents the total amount or 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. '! 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 BOAT 

List constituents in kiln ash. 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 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 volatL.e organi.cs, semivolatile organics, or c:.oxiris,, 

fura~s from the first ~atr1x spike were averaged. S~milarly, a~ average 

~atr:x spike reccvery was ca:culated for the du~::cate matrix sp~~e recover

ies. The lower of the two average matrix spike recoveries of tr.e volatile, 

se~ivo:atile, or dioxin/f~ran g~oup was used for a~y volatile, semivola:ile, 

or dioxir./furan consti~uent for which no matrix spike was perfor~ed. 

Using this method, the accuracy correction factors calculated for 

nonwastewa~er (rotary kiln ash) data are presented in Table A-10 of Appendix A 

of this docwr.ent. The concentrations of each BOAT List constituent detected 

in either the untreated F024 or the rotary kiln ash were corrected for accur

acy anc are presented in Table 5-1. Constituent concentrations in the kiln 

ash residue were not adjusted to values below their jetection limit. If 

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. 

5-5 

https://organi.cs


BDAT L:ST C0NSTIT]~~7 
C0NCENTRA7I0~S :~ KILN ASH ;Es:cuE, co?;EcT~J f0R ;ccc~~CY~ 

Cor~ecteC To:al Co~cer.tra:L~~ ;_ 
tte F024 Rotary Kilr. I~c!r.era:or Ast Cm~·~~~ 

Sample Set 
BDA7 ~ist Constituent 1 _2_ _3_ _il_ _j_ ~ 

Volati:es 

222. Acetone 0.010 0.010 0.010 0.010 0.010 0.010 
10. 2-Chloro-1,3-butadier.e 0.100 o. 100 0.100 0. 100 0. 100 o. ·oo 
16. 3-Chloropropene 0. 100 0. 100 0. :00 o. 100 o. 100 0. 100 
20. trans-1,4-Qichloro-2- 0. 100 0. 100 o. 100 0. 100 0. 100 0. 100 

bute:,e 
21. Dichlorodifluoromethane 0.710 1.400 1.soo 1.600 1. 700 ....oo 
23. 1,2-Dichloroethane 0.005 0.005 0.005 0.005 0.005 0.005 
26. 1,2-Dichloropropa~e 0.005 0.005 0.005 0.005 0.005 0.005 
21. 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. Tetrachloroethene 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 o.oos 0.005 0.005 

Ser.iivolatiles 

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)flu.oranthene 0.632 0.632 0.666 0.632 0.632 0.632 
64. 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 0.462 0.488 0.462 0.462 0.462 
92. Diethyl phthalate 1 .26~ 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. Hex.achloroet.ha.ne 0.632 0.632 0.666 0.632 0.632 0.632 

NA - Not analyz~d. 

aThis table presents data for the BDAT List constit~ents detected in either 
the untreated F024 from plants A, B, C, and Dor 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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7able 5-'. (Cont:r.ued) 

3DA! LIST CONST::VENT 
CONCur.RATICNS HJ K::..N "SH RESIJCE, CJRRE:C'"'.'E:D FOR AC:::URAC:.'a 

Correc:ed Tota~ Cor.centratio~ ~r. 
the f024 Rotarv K!ln lr.cinerator Ash (~g-~g! 

Sample Set 
BDAT L:st Constituent 2 _3_ _4_ _5_ 6 

Semivolatiles (Cont.) 

116. Indeno(l,2,3-cd)pyrene 0.632 0.632 0.666 0.632 0.632 0.632 
i4 •. ?r.enanthrene 0.632 0.632 0.666 o.632 0.632 0.632 

Inorganics 

170. Fluoride NA NA 2. 11 NA NA NA 

Dioxins and furans 

207. Hexachlorodibenzo-p NA NA 0.0001 NA NA NA 
diox1ns 

208. Hexachlorodibenzofurans NA NA 0.00004 NA NA NA 
209. Per.tachlorodibenzo-p NA NA 0.0001 NA NA NA 

dioxi.ns 
210. Pentachlorodibenzofurans NA NA 0.00003 NA N'A NA 
2·2. 7etrachlorodiber.zofurans NA NA 0.00003 NA NA NA 

NA - Not analyzed. 

a..rhi.s table presents data for the BDAT List constituents detected in either 
the untreated f024 from plants A, B, C, and Dor 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 ca:culate accuracy correc~ion 

factors for adjustment of the treatment perfor~ance data for the co~bustioi 

gas scrubber water are presented in Table A-9 of Appendix A. If duplicate 

matrix spi~es were perfor~ed 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 dup:icate spike. 

Where a 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 ca:a were available. rn these cases, the matrix spike 

recoveries for all volatile organics, semivolatile organics, or dioxins/furans 

from the first matrix spike were averaged. Similarly, an average matrii spike 

recovery was calculated ror 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 volati:e, semivolatile, or dioxin/furan 

constituent for which no matrix spike was performed. 

Using this method, the accuracy correctior. factors calculated ror 

wastewater (scrubber water) data are presented in Table A-10 of Appendix A of 

this document. The concentrations of each BOAT List constituent detected in 

either the untreated F024 or the scrubber water were corrected for accuracy 

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

BOAT LIS: CCNSTITUEN7 
CONCENTRAT!ONS :N SCRUBBER WATER, CORRECTED FOR ACCURACYa 

Corrected Total Conce~tration in the 
F024 Comoustion Gas Scr~bber water (mg;:) 

Samele Set 
BDAT List Constituent i 2 _]_ 4 _5_ 6 

Volatiles 

222. Acetone O.OiO 0.010 0.010 0.010 0.010 0.010 
6. Bromomethane 0.010 0.010 0.010 0.010 o.o,o 0.032 

10. 2-Chloro-1,3-butadiene 0. 101 0.101 0.101 o. ,o, 0.101 0.101 
12. Chloroethane 0.010 0.0~0 0.010 0.010 0.010 0.031 
15. Chloromethar.e 0.010 0.010 0.010 0.010 0.010 0.020 
16. 3-Chloropropene o. 101 0. 101 0. 101 0. 101 0.101 0. 101 
20. trans-1,4-Dichloro-2- 0. 101 0. 101 0. 101 o. 101 0. 101 0, ,01 

butene 
21. Dichlorodifluoromethane 0.010 0.010 0.292 0.363 0.403 0.444 
23. 1,2-Dichloroethane 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 
21. 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. Tetrachloroethene 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 0.005 

Semivolatiles 

59. Benz(a)anthracene 0.014 0.014 0.013 0.012 0.013 0.013 
62. Benzo(a)pyrene 0.014 0.014 0.013 0.012 0.013 0.013 
63. Benzo(b)fluoranthene 0.014 0.014 0.013 0.012 0.013 0.013 
64. Benzo(ghi)perylene 0.014 0.014 0.013 0.012 0.013 0.013 
65. Benzo(k}fluoranthene 0.014 0.014 0.013 0.012 0.013 0.013 
68. 81s(2-chloroethyl)ether 0,014 0.014 0.013 0.012 0.013 0.013 
70. Bis(2-ethylhexyl)phthal- 0.014 0.014 0.013 0.012 0.013 0.013 

ate -ao. Chrysene 0.014 0.014 0.013 0.012 0.013 0.013 

NA - Not analyzed. 

aThis table presents data for the BOAT List constituents detected in either 
the untreated F024 from plants A, B, C, and Dor the scrubber water. These 
data were obtained by multiplying the concentration found in the incinerator 
ash (Section 4.0) by the accuracy correction factor for that constituent 
(Appendilt A}. 
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Table 5-2 (Cor.tinued) 

B)AT LIST co~sr:-::-CENT 
CONCEN7~AT:o~s IN SCRUBBER WATER, CORREC7ED FOR ACCJRACYa 

Corrected Total Concentration i~ t~e 
f024 Combustion Gas Scr~bber Water (mgJl) 

Sample Set 
BOAT List Constituent 2 _3_ __4___5_ 6 

Semivolati:es (Continued) 

88. 
92. 

110. 
113. 
116. 
141. 

1,4-Dichlorober.zene 
Diethyl phthalate 
Hexachlorobenzene 
Hexachloroethar.e 
Ir.deno(1,2,3-cd)pyrene 
Phenanthrene 

0.021 
0.014 
0.014 
0.014 
0.014 
0.014 

0.021 
0.014 
0.014 
0.014 
0.014 
0.014 

0.019 
0.013 
0.013 
0.013 
0.013 
0.013 

0.017 
0.012 
0.012 
0.012 
0.012 
0.012 

0.019 
0.066 
O.OT3 
0.013 
0.013 
0.013 

0.019 
0.013 
O.OT3 
0.013 
0.013 
0.013 

Inorganics 

170. Fluoride NA 153 NA NA NA 

Dioxins and furan3 

207. 

208. 
209. 

210. 
212. 

Hexachlorodibenzo-p
dioxins 

Hexachlorodibenzofurans 
Pentachlorodibenzo-p

dioxins 
P~ntachlo!""Odibem:ofurans 
Tetrachlorodibenzofurans 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

O.J0001 

0.0003 
0.00001 

0.0001 
0.00001 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

Corrected Total Concentration 
in the Treated K062 Wastewater (mg/1) 

Sam2le Set 
Metals 1 2 _J_ 

159, Chromium (total) 0.221 0.176 0.265 
163. Niclc.el 0.387 0.355 0. ij 19 

NA - Not analyzed. 

aThis table presents data for the BOAT List constit~ents detected in either 
the untreated F024 from plants A, B, c. and Dor the scrubber water. These 
data were obtained by multiplying the concentration found 1n the incinerator 
ash (Section 4.0) by the accuracy correction factor for that constituent 
(Appendix A). 
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water residual were not adjusted to values be:ow the detection limit for that 

constituent. If accuracy correction resulted in a value less than the detec

.tion limit, the accuracy-corrected value was set equal to the detection 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 BOAT 

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

significantly better than the rest. For F024, the Agency has treatment 

performance data t'or anly ane. t.reatment system and, t.beret'ore, an ANOVA 

comparison is not appropriate. 

5.4 Available Treatment Technologies 

The demonstrated technologies for treatment of £='024 (rotary kiln 

incineration, stabilization, and chemical precipitation followed by vacuum 

filtration) are considered to be commercially available. Furthermore, the 

Agency has.determined tbat tb.ese te.cbnologies will provide substantial treat

ment of F024. · Therefore, these technologies are available for treatment of 

F024. 

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

cially available for F024 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 BOAT, as it is not an available treatment technology. 

5.5 BOAT for F024 

As discussed above, c-otary 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 

perfoi:-manc.e data far any other technologies treating F024 or similar wastes, 

this treatment train is the best. Therefore, the best demonstrated available 

technology (BDAT) for F024 ha.s been determined to be rotary kiln incineration 

followed by: (l) stabili2ation of the incinerator ash, and (2) chemical 

precipitation followed by vacuum filtration or the scrubber water. 
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6 .0 SELECTION OF REGULATED CONSTITUE::iS 

7r.e Agency has developed a list of hazardous constituents (the BOAT 

Constituent List, presented in EPA's Methodology for Developing BOAT 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: volatlle organics, semi

volatile organies, metals, inm-ganies other than metals, organoehlorine 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 F024. 

Generally, constituents selected for regulation must satisfy the 

following criteria: 

1) The constituent must be on the BOAT List of regulated constitu
~. Presence on the BOAT List implies the existence of 
approved method.s for analyzing the constituent in treated waste 
matrices. 

2) The constituent must be present in, or be suspected of being 
present in 1 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 
identificati01l. in a treatment residual may lead the Agency to 
conclude that it i.s pre.sent 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 (WCAPs) 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. 
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From a group of constituents that are eligible for regulation 

because they meet the above criteria, EPA may select a subset of constituents 

that represent the 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 i~ple

mentation of the compliance and enforcement program. 

The Agency initially considered all constituents cm the BOAT List 

for regulation. Available F024 characterization data for ail BOAT List 

constituents 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 mown to be pre.seot 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 11
•. '' 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 BOAT List constituents 

considered for regulation. A BOAT List constituent was deleted from further 

consideration for r-egula.tian if (1) the constituent was not detected in the 

untreated andtor 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 BOAT List constituent that was detected in untreated F024 was 

deleted from conslderation for regulation if (1) available treatment perfor

mance data for the constituent did not show effective treatment by BOAT, (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 6-2 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 F024 waste

waters and nonwastewaters because the technology determined to be BOAT for 

F024 (rotary kiln incineration followed by stabilization of nonwutewater and 

chemical precipitation followed by va.c:uum rutration or wastewater-) does not 

provide effective treatment for thi..s BOAT List constituent. Moreover, the 

Agency is unaware- of any demonstrated technology for treatment of sulfide in 

F024 or similar wastes. 

Barium was deleted from t\i.rther consideration for regulation in F024 

wastewaters because the transferred BDAT treatment performance data obtained 

from chemical precipitation followed by vacuum filtration of K062 do not show 

effective treatment. 

6-3 



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 F024 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 compouada, copper 

listed in Appendix VIII of 40 CFR Part 261, the individual metals, copper, 

vanadium, and zinc, are not listed. In this Second-Thirds rulema.king. the 

Agency is only regulating ccpper, vanadium, and/or zinc in listed ha.zardous 

wastes when they cannot be ccmtrolled 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. 

Dichlorodifluoromethane, 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 F024 

nonwastewaters. Dichlorodifluoromethane and diethyl phthalate are not being 

regulated beca~se they were detected in the laboratory blank at 0.27 mg/kg and 

0.51 mg/kg, respectively, and are believed 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 F024. These constituents were not typically found in 

untreated r024 (~able 2-3). Therefore, these constituents were not selected 

for regulation in F024 nonwastewaters. 

Bromomethane, chloroethane, chloromethane, dichlorodifluoromethane, 

diethyl phthala.t.e~ a.ntimonyp and selenium were not d.etected. in untreated E'024 

but were detected in the scrubber water residual from rotary kiln incinera

tion. These constituents were not selected for regulation in F024 wa.ste

waters. Dichlorodifluoromethane is not being regulated because it was detect

ed in the laboratory blank at 0.23 mg/1 and is believed ta 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/1). In 

addition, diethyl phthalate, (BOE 3,145 kcal/mole) is controlled by regulation 

or bis (2-ethylhexyl) phthalate (BOE 6,465 kcal/mole). The Agency believes 

the concentrattons of the five remaining constituents detected in the scrubber 

water (bromomethan.e, chloroethane, chloromethane, antimony, and selenium) are 

attributable to their presence in the sludge and organic liquid wastes incin

erated with F024. These constituents were not typically found in F024 (Tab!e 

6-5 



6.2 

2-3). Therefore, these constituen:s were not selected for regulation in F024 

wastewaters. 

All other metals were deleted from further consideration for regula

tion in F024 nonwastewaters because the Agency has only recently completed an 

analysis of TCLP extracts obtained from the stabilization of F024 incinerator 

ash residues. 

Selection of BOAT List Constituents for Regulation 

The selection of constituents for regulation in nonwastewaters and 

wa.stewaters is d1 sc11,se<1 in Sec.tion.s 6.2. 1 and ~.2..2.,. re3pect1vely. 

6.2. 1 Nonwastewaters 

Constituents regulated in f024 ncmwastewaters were selected frarr 

BDAT List constituents detected in the untreated waste, unless they were 

deleted from consideration as discussed in Section 6. 1. 

Table 6-4 pre.sen.ts each constituent selected for regulation in F024 

nonwastewater~ after consideration of (1) the constituent concentration in the 

untreated waste, (2) whether the constituent is adequately controlled by 

regulation of another constituent, and (3) the relative difficulty in achiev

ing effective treatment of the constituent by BOAT for nonwastewaters (rotary 

kiln incineration followed by stabilization). 
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The Agency's determination of adequate control for organic constit~

ents was based on an evaluation of the characteristics of the constituents 

that wou:d affect 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 Appendix C. 

Based on the above discussion, the nine BDAT List organic constitu

ents selected for regulation in F024 nonwastewaters are 2-chloro-1,3-buta

diene; 3-c.b.l.arapNlpen.e;. t,. l-dic.b..l.Qroetha.oe; 1,2-d.ic.b..l.Qroet.hane; 1,2-dicb.lor-o

propane; trans-1,3-dichloropropene; cis-1,3-dichloropropene; 

bis(2-ethylhe~yl)phthal.a.te; and hexachloroethane. 

The remaining 36 BOAT List orgarric constituents that were rurther 

considered ror regulation in r024 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 

constituent3 selected for regulation. Deletion of these constituents from 

consideration-for regulation in F024 nonwa.stewaters 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 
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regulation in F024 nonwa.stewaters. The control of constituents deleted from 

consider-ation for regulation by constituents selected for regulation in F024 

nonwastewaters is presented in Table 6-5. 

Cyanide was detected in untreated F024 but was not selected for 

regulation in F024 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 organic constituents. 

Two metals, total chromium and nickel, are being reserved for 

regulation in F024 nonwastewaters because the Agency has recently completed an 

analysis of =CLP e~tracts obtained from the stab1l1:iat1on of ~024 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 F024 nonwaste

waters in the Second ntin:t.s promulgated rule,. The A1enc:y will instead propose 

revised treatment standards ror metals in F'024 nonwastewaters based on the 

F024 stabilization results as part or the Third Thirds proposed rule so that 

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

Fiv~dioxins and rurans, hexachlorodibenzo-p-dioxins, hexachlorodi

benzofurans, pentachlorodibenzo-p-dioxins, pentachlorodibenzofurans, and 

tetrachlorodibenzofurans, were selected for regulation in F024 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 regu:ated ir. F024 wastewaters were selected ~sing 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 F024 

wastewaters after consideration of (1) the constituent concentration in the 

untreated waste, (2) whether the constituent is adequately controlled by 

regulation of anoth&r constituent~ and (3) the re.ative di.f'f'iculty associated 

with achieving effective treatment of the constituent by the BDAT for waste

waters (rotary kiln incineration followed by chemical precipitation and vacuum 

filtration). 

The Agencyts detenninatiOl'l 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, specifically, their est1mated bond dissociation ecergi~. In 

general, a con~tituent is believed to be controlled by regulation of another 

constituent that has a higher bond dissociation energy. Estimated bond 

dissociation energies for the BOAT 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 F024 wastewaters are 2-ch!oro-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 hexachloroethane. 

The remaining 39 BDAT List organic constituents that were further 

considered for regulation in F024 wa.stewaters 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 regu.l.a.tian in F024- wastewa.ters was al.s.o 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 

consideration for regulation because they are believed to be adequately 

controlled by incineration of other organic constituents that have been 

selected ror regulation in f'024 wastewaters. The control of constituents 

deleted from consideration for regulation by constituents selected for regula

tion in F024 wastewaters is presented in Table 6-7. 

Cyarride was detected in untreated F024 but was not selected for 

regulation F024 wast.ewaters because it was found at low concentrations in the 

untreated waste and is believed to be adequately controlled by treatment 

standards for the BOAT List organic constituents. 
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Two metals, total chromium a~d nicke:, were selected for regulation 

in F024 wastewaters. All other BOAT List meta: constituents initially 

considered for regulation in F024 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 ls provided by the use 

of chemical precipitation followed by vacuum filtration. 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

trations. 

Five dioxins and fu.rans, hexachlorodibenzo-p-dioxins, hexachlorodi• 

benzofurans, pentachlorodibenzo-p-dioxins, pentachlorodibenzofurans, and 

tetrachlorodibenzat'uransr were selected ro~ r-egulaci<ffl in F024 wastewaters 

based on the detection of these BOAT List constituents in the scrubber water 

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

STATUS OF BDAT LIST CONSTITUENTS 
IN UNTREATED F024 

BDAT 
List Detection 

Constituent Status 

Volatiles 

222.,. Acetone 
Acetonitri.:.e 

X 

2. Acro!e::.n 
3. Aerylon i tr ile 
4. Benzene X 

5. Bromodichloromethane X 
6. Bromomethane 
223. n-Butyl alcohol 
7. Carbon tetrachloride X 
8. Carbon disulfide 

9. Chlorobenzene X 
10. 2-01.loro-1~34:>utadJ.ene X. 
11. Chlorodibramometh.ane 
12. Chlo roe thane 
13. 2-Chloroethyl vinyl ether 

14 . Chloroform X 
15. Chloromethane 
16. 
rr. 

3-Chloropropene 
l,2-Dibromo-3-chloropropane 

X. 

18. l,2-0ibromoetballe 

19. Dibrornomethane 
20. trans-1,4-Dichloro-2-butene X 
21. Dichlorodifluoromethane 
22. 1,1-Dichloroeth.ane X 
23. 1,2-0ichloroethane X 

24. 1,1-Dtctrloroethylen~ 
25. tran,-1;2-Dichloroethene-
26. 1,2-Dichloropropane X 
27. 
28. 

trans-1,3-Dichloropropene 
cis-1,3-Dichloropropene 

X 
X 

Cor.centration 
in Untreated F024 

(mg/kg) 

<0. 05-2', 000 
<0.5 
<0.S 
<0.5 

<0 . 025- 1 , 900 

<0.025-7,260
<o.os• 

NA 
<0.025-50,400 

<0.025 

<0.025-3,200 
<0.5-139,72.1 

<0.025' 
<o.os• 

NA 

<0.025-1,000 
<0.05• 

<0.5-285 ,486 
<0.05 
<0.025 

<0.025 
<0.5-4,691 

<0.05• 
<0.025•440,000 
<0.025-950,000 

<0.025 
NA 

<0.025·230,000 
<0.025-290,000 
<0.025-160,000 

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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:ab:e 6- 1 (Cor.t:nued) 

STATUS OF BDAT L:ST CONS7!7UENTS 
IN UNTREA7EJ =024 

BDAT Concentration 
List Detection in Untreated F024 

Constituent Status (mg/kgl 

Volatiles (Continued) 

( ,29. 1,4-Dioxane 
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 (, 
228. Methanol NA 
34. ~ethyl ethyl ketone X <0.05-2,200 
229. Methyl i...sobutyl 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-Tetradtlorottthane X <0.025-58,000 
41. 1,1,2,2-Tetrachloroe-tha.ne X <0.025-16,000 

42. Tetrachloroethene X <1-47,200 
43. Toluene X <0.025-34,000 
44. Tribromomethane <0.025 
45. 1,1,1-Trichloroethane X <0.025-620 
46. 1,1,2-Trichloroethane X <0.025-92,000 

47. Trichloroethene X <0.025-81,800 
48. Trichloromonofluoromethane <, 
49. 1,2,3-Trichloropropane X <0.025-9,712 
231. 1,1,2-Trichloro-1,2,2-trifluoroethane NA 
so. 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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Table 6-1 (Conti~ued) 

STATUS OF BOAT LIST CONSTITUENTS 
IN UNTREATED F024 

BOAT Concer.tration 
L~st Detection in Untreated F024 

Constituen: Status (rr.g/kg) 

Volatiles (Continued) 

215. 1 ,2-Xylene <0.025 
216. 1,3-Xylene <0.025 
217. 1,LI-Xylene <0.025 

Semivolatiles 

51. Acenaphthalene <0.351 
52. Acenaphthene <0.351 
53. Acetophenone <1. 76 
54. 2-Acetylaminofluorene <0.702 
55. 4-Aminobiphenyl <0.702 

56. Aniline <0.351 
57. Antllracen.e <172 
58. Aramite <1.16 
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)flu.oranthene X <24-0.716 
64. Benzo(ghi)perylene X <0.35"f-0.42T 
65. Benzo(~)flu.oracthme X <24-0.874 

66. p-Benzoquinone <0.351 
67. B1s(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)phtbaJate X <24-480 

71. 4-Bromophenyl phenyl ether <0.351 
72. Butyl benzyl phthalate <0.351 
73. 2-sec-Butyl-4,6-dinitrophenol <1. 76 
74. p-Chloroaniline <0.351 
75. Chlorobenzilate <0.702 

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 
re!idual. 

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

STATUS OF BOAT LIST CONSTITUENTS 
IN ~NTREATED F024 

BDA: 
List 

Constituent 

Semivolatiles (Continued) 

76. p-Chloro-m-cresol 
77. 2-Chloronaphthalene 
78. 2-Chlorophenol 
79. 3-Chloropropionitrile 
80. Chrysene 

81. ortho-Cresol 
82. para-Cresol 
232. Cyclohexanone 
83. Dibenz(a,h)anthracene 
84. Dibenzo(a,e)pyrene 

85. Dibenzo(a,i)pyrene 
86 • m-D i.cb.loroben7.ene 
87. o-Dichlorobenzene 
88. p-Dichlorobenzene 
89. 3,3'-Dichlorobenzidine 

90. 2,4-Dichlorophenol 
91. 2,6-Dichlorophenol 
92. Diethyl phtha.late 
93. 3,3'-D1.methoxyben%id1ne 
94. p-Dimethylaminoazobenzene 

95. 3,3'-Dimethylbenzidine
96. 2,4-0imethylphenol 
97. Dimethyl phthalate
98. Di-n-butyl phthalate 
99. 1~ij-Din1trobenzene 

100. 4,6-Dinitro-o-cresol 
101. 2,4-Dini~rophenol 
102. 2,4-Dinitrotoluene 
103. 2,6-Dinitrotoluene 
104. Di-n-octyl phthalate 

Detection 
Status 

X 

X 

X 
X 
X 

X. 

X 

Concentration 
in Untreated F024 

(mg/kg) 

<0.351 
<0.351-260 

<0.351 
<0.702 

<24-1 .06 

<0.351 
<0.351 
NA 
<0.351 
NA 

NA 
<0.351-1,300 
<O.JST-24,000 
<0.351-8,000 

<1. 76 

<0.351 
<0.702 

<0.351-120 
<0.102 
<0.702 

<0.702 
<0.351 
<0.351 
<0.351 
<0.351 

<1. 76 
<1. 76 
<0.351 
<0.351 

<0.351-34 

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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Table 6-1 (Cor.tir.ued} 

STAT~S OF BOAT LIST CONS:IT~ENTS 
:N UNTREATED F024 

Detection 
Status 

X 
X 
X 
X 

X 

X 

X - Indicates that a constituent was quantified at or 
limit in one or more untreated FQ2ij samples. 

• - Not detected in the untreated waste, but detected 
residual. 

NA - Not analyzed. 
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Conce:-:tration 
in Untreated r024 

(mg/kg} 

<0.351 
<0.702 
NA 
<1. 76 
<0.351 

<0.351 
<24-18,018 

<0.351-16,470 
<0.351-1.3 
<0.351-460,000 

NA 
<0.702 

<0.35T-0.4 T1 
<0.702 
<0.702 

<0.702 
<0.702 
NA 

<24-330 
<0.702 

<1.76 
<1.76 
<1. 76 

<0. 351-1 . 4 
<1.76 

<0.702 
<0.351 
<0.351 
<0.351 
<0.702 

above its detection 

in the treatment 

105. 
106. 
219. 
107. 
108. 

109. 
110. 
111. 
112. 
113. 

114. 
115. 
116. 
1'7. 
118. 

119, 
120. 
36. 
121. 
T22. 

123. 
124. 
125. 
126. 
127. 

128. 
129. 
130. 
131. 
132. 

BOAT 
List 

Constituent 

Semivolatiles (Cor.tir.ue~) 

Di-n-propylnitrosam:r.e 
Diphenylamine 
Diphenylnitrosamine 
1,2-Diphenylhydrazine 
Fluorantb.e.tle 

Fl uorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadierre 
Hexachloroethane 

Hexachlorophene 
Htaxach lorClpropene 
Indeno(1,2,3-cd)pynme 
Isosafrole 
Methapyr ilene 

3-Methylcholanthrene 
4,4'-Methylenebis(2-chloroaniline) 
Methyl methanesulioaa.t.e 
Naphthalene 
1,4-Napl'tthoqu.inone 

1-Naphthylamine 
2-Naphthylamine 
p-Ni troanil 1ne 
Nitrobenzene 
4-Nitropbenol 

n-Nitrosodi-n-bu.tyla:mine 
n-Nitrosodiethylamine 
n-N1trosod1methylamine 
n-Nitrosomethylethylamine 
n-Nitrosomorpholine 
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Ta~le 6-1 (Conci~ued) 

STATUS OF BOAT LIST CONSTITUENTS 
IN CNTREATED F024 

BDA':' 
List 

Constitue:it 

Semivolatiles (Continued) 

133. 
13u. 
135. 
136. 
137, 

138. 
139. 
140. 
141. 
142. 

220. 
143. 
14ll.. 
145. 
146. 

147. 
148. 
149. 
150. 
151. 

152. 
153. 

n-Nitrosopiperidine 
n-Nitrosopyrrolidine 
5-Nitro-o-tolu:dine 
Pentachlorobenzene 
Penta.cb.loroethane 

Pentachloronitrobenzene 
Pentachlorophenol 
Phenaceti:-i 
Phenanthrene 
Phenol 

Phthalic anhydride 
2-Picoline 
Pronamide 
Pyrene 
Resorcino: 

Safrole 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
1 , 2 , 4-Tric:hlorobeuzene 
2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 
Tris(2,3-dibromopropyl)phosphate 

Metals 

154. 
155. 

Antimony 
Arsenic 

156. Barium . 
157. Beryllium 
158. Cadmium 

Detection 
Status 

X 
K 

X 

X 

X 
X 
X 

X 

Concentration 
in Untreated F024 

(,:g/kg) 

<0,351 
<1. 76 
<1. 76 

<1 . 76-1 ,290 
<0.351-26,000 

<3.51 
<1. 76 
<0.702 

<24-1.27 
<0.351 

<0.351 
NA 
<0.35~ 
<0.702 
<0.351 

<0.351 
<1. 76 
<0.702 

<0.351-l,400 
<1. 76 

<0.351 
<1. 76 

<1. 8-2 .2 
<0.86-7.8 
0.22-34 

<0. 1• 
<0.26-3.1 

X - Indicates that a constituent was quantified at or above its detection 
limit in one or more untreated F02ij samples. 

• - Not detected in the untreated waste, but detected in the treatment 
residual. 

NA - Not analyzed. 

6-17 



7abie E-1 (Continued) 

STATUS OF BDAT LIST CONST!7UENTS 

BDAT 
List 

Constituent 

Metals (Continued) 

159. Chromium (total) 
221. Chromium (hexavalent) 
160. Copper 
161. Lead 
162. Mercury 

163. Nickel 
164. Selenium 
165. Silver 
166. Thallium 
167. Vanadium 
168. Zinc 

Inorganics 

169. Cyanide 
170. Fluoride 
171 . Sulfide 

Organochlorine pesticides 

IN ~~TREATED F024 

Detection 
Status 

Concer.tration 
in Untreated r024 

(mg/kg) 

X 

X 
X 
X 

<0.4-285 
<10 

<0.4-800 
<0.43-9.0 

<0. 1-0 .24 

X 

X 
X 

<0.9-636 
<0.5• 
<0.4 

<10 
<0.17-10 
0.73-443 

X 
X 
X 

<0.43-4.57 
<0.99-10.; 
<1+.6-349 

NA 

Phenoxyacetic acid her:-bicides NA 

Organophosptrorous insecticides NA 

~ 

200. Aroclor 1016 <10 
201. Aroc.lor 1221 <,0 
202. Aroclor 1232 <10 
203. Aroclor- 1242 <TO 

204. Aroclor 1248 <10 
205. Aroclor 1254 <10 
206. Aroclor 1260 <10 

NOTE: The BOAT List pesticides were not expected to be seen in the F024 
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 1n the treatment 
residual. 

NA - Not analyzed. 
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Tab:e 6-1 (Contin~ed) 

STATUS OF BDAT L:ST CONSTI~UENTS 
IN UNTREA7EJ F024 

BOAT 
List Detection 

Constituent Status 

Dioxins and furans 

207. Hexachlorodiber.zo-p-dioxins X 
208. Hexachlorodibenzofurans X 
209. 
210. 

Pentachlorodibenzo-p-dioxins 
Pentachlorodibenzofurans 

X 
X 

211 • 
212. 

Tetrach.lorodibenzo-p-dioxins 
Tetrachlorodibenzoturans X 

213. 2,3,7,8-Tetrachlorodibenzo-p-dioxin 

Concen:ration 
in Untreated F024 

(mg/kg) 

(ug/kg) 

<0.0005-10 
<0.0007-50 
<0.0005-2 
<0.0005-30 

<0.03 
<0.0002-10 

<0.03 

• 

X - Indicates that a constituent was quantified at or above its detection 
limit in one or more untreated F024 samples. 
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Table 6-2 

BOAT LIST CONSTITUENTS FURTHER CONSIDERED FOR REGULATIONa 
:N F024 NONWASTEWATERS AFTER INITIAL SCREENING 

222. 
4. 
5. 
7. 
9. 
10. 
14. 
16. 
20. 
21. 
22. 
23. 
26. 
27. 
28. 
226. 
34. 
38. 
40. 
41. 
42. 

• 43. 
45. 
46. 
41. 
49. 
50. 
68. 
70. 
77. 
86. 
87. 
88. 
92. 

Acetone 
Benzene 
Bromodichloromethane 
Carbon tetrachloride 
Chlorobenzene 
2-Chloro-1,3-butadiene 
Chloroform 
3-Chloropropene 
trans•l,4-Dichloro-2-autene 
Dichlorodifluoromethane 
1,1-0ichloroethane 
1,2-Dichloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
cis-1,3-Dichloropropene 
Ethyl benzene 
Methyl ethyl ketone 
Methylene chloride 
1, 1,1,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
'rriehloroethene 
1,2,3-Trichloropropan& 
Vinyl chlor"ide 
B1s(2-chloroethyl)ether 
Bis(2-ethylhexyl)phthalate 
2-Chloronaphthalene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1 ► 4-Dich.l.orobenzene 
Diethyl phthalate 

aAll constituents on this list were detected in F024 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) 

BOAT LIST CONSTITUENTS Ft;RTHER CONSIDERED FOR REGULATIONa 
IN F024 NONWASTEWATERS AFTER INITIAL SCREENING 

104. Di-n-octyl phthalate 
110. Hexachlorobenzene 
111. Hexachlorobutadiene 
112. Hexachlorocyclopentadiene 
113. Hexachloroethane 
121. Naphthalene 
126. Nitrobenzene 
t36. Pentachlorobenzene 
137. Pentachloroethane 
141. Phenanthrene 
150. 1,2,4-Trichlorobenzene 
169. Cyanide 
207. Hexachlorodibenzo-p-d1oxins 
208. Hexachlorodibenzofurans 
209. Pentachlorodibenzo-p-dioxins 
210. Pentachlorodibenzofurans 
212. Tetrach.l.o.rodi.benzof'urans 

aAll constituents on this list were detected in F024 and were either selected 
for regulation (as shown in Table 6-4) or are believed to be controlled by 
regulation of another consititue.nt.. 
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Tab:e 6-3 

BDAT LIST CONSTITUEN7S FURTHER CONSIDERED ~OR REGULATIONa 
. IN F024 WAS7EWATERS AF7ER :N:TIAL SCREENING 

222. Acetone 
4. Benzene 
5. Bromodichloromethane 
6. Bromomethane 
7. Carbon tetrachloride 
9. Chlorobenzene 
10. 2-Chloro-1,3-butadiene 
12. Cl:l.loroethane 
T4. Ctrloroform 
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-Dich.lorapro~ 
28. cis-1,3-Dichloropropene 
226. Ethyl benzene 
34. Methyl ethyl ketone 
38. Methylene chloride 
40. T,T,1,2-Tetrachloroethane 

·41. 1,1,2,2-Tetrachloroethane 
42. Tetrachloroethene 
43. Toluene 
45. 1y1,1-Trichloroethane 
46. 1,1~2-T~lchloroethane 
47. Trichloroethene 
49. 1,2,3-Trichloropropane 
50. Vinyl chloride 
68. Bis(2-chloroethyl)ether 
70. Bis(2-ethylhexyl)phthalate 
77. 2-Chloronaphthalene 

aAll constituents on this list were detected 1n F024 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) 

BDA! LIST CONSTITUENTS FURTHER CONSIDERED FOR REGULATIONa 
IN FC24 WASTEWATERS AFTER INITIAL SCREENING 

86. 
87. 
88. 
92. 
104. 
110. 
111. 
11~. 
113. 
121. 
126. 
136. 
137. 
141. 
150. 
154. 
155. 
158. 
159. 
161. 
162. 
163. 
164. 
169. 
ZOT. 
2.08. 
209, 
210. 
212. 

1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethyl phthalate 
Dl-n-octyl phthalate 
Hexachlorobe~zene 
Hexachlorobutadiene 
liexachlorocyclopeot.adiene 
Hexa.chloroethane 
Naphthalene 
Nitrobenzene 
Pentachlorobenzene 
Pentachloroethane 
Phenanthrene 
1,2,4-Trichlorobenzene 
Antimony 
Arsenic 
Cadmium 
Chromium (total) 
Lead 
Mercury 
Nickel 
Selenium 
Cya.n.1.de 
ffen.dtloroclibenzo-p-dioxins 
Hexacttlorodibenzofurans 
Pentachlorodibenzo-p-dloxins 
Pentachlorodlbenzofurans 
Tetrachlorodlbenzofurans 

aAll constituents on this 11.at were detected in F024 and were either selected 
for regulation (as shown in Table 6-5) or are believed to be controlled by 
regulation of another constituent. 

6-23 

https://Cya.n.1.de


Table 6-4 

BOAT LIST C~TITUENTS SELECTED fOR REG!JtATION 
IN F024 NONWASTEWATERS 

10. 2-Chloro-1,3-butadiene 
16. 3-Chloropropene 
22. 1,1-Dichloroethane 
23. 1,2-Dichloroethane 
26. l ,2-Dichloropropane 
27. trans-1,3-Dichloropropene 
28. ci.s-1,3-Dichloroprapene 
70. B15(2➔thylhe,ryl)phthalate 
113. Hexachloroethane 
207. Hexachlorodibenzo-p-dioxins 
208. Hexacblorodibenzofurans 
209. Pentacnlorodibenzo-p-dioxins 
210. Pentachlorodibenzofurans 
212. Tetrachlorodibenzofurans 
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Table 6-5 

CON'J'p()L OF CONSTITUENTS DELETED FROH FUlffHER CONSIDERATION FOR HEGULATION 
PY CONSTITUENTS SELECTED FOR REGULATION IN F02'1 NONWASiEWATERS 

' BOAT Llat Conatltuent Del•t•d fr0ta 
further Conalderetton for 

~eyulellon (Bolling Point} _!_ .lL 
BOAT 

C 
~IICon~tltuent Select!d for RttlJu I • I , on (Bui I inll 

_L _£_ __.§__ _ti_ I J I( 

Point! 

.L .. N 

50. Vlnvl Chloride t-lJ.37°C) 
38. Methvlene chlorlae (3Q.J5°C) 

222. Acetone (56.5°c> 
14. Chlorofor• (61-62°c1 
45. 1,1,t-Trlchloroethane (74-74.1°C) 

1. C•rbon tetrachloride (76.7-11°cJ 
34. llethvl ethvl ketone (79.6°cl 

4. ~-n,ene (80°C) 
41. Trlcnloroethene (86.7-87°C) 
5. l~Ol'Odlchloro-lhana (90°C) 

43. iolu•ne (II0.6°c> 
46. 1,1,7-lrlchloroethane 111J-1148 C) 
42. letrechloroethene (121 C) 
9. Chloroben,en• (131-132°C) 

226. ftnvl ben,ene (136.3°C) 
40. 1,1,1,2-Tetrachloroethane (146.S8 C) 
41. I, I, 2A2-Tetrachl oro•thane ( 146. S-

141 C) 
20. trena-1,4-0lcnloro-2-but•n• (ISS.s0 c) 
49. 1,2,3-Trlchloropropane (156.e0 c) 

137. Pantachloroethene (16t-162°c) 
86. 1,3-Dlchloroben,ena (173°C) 
81. 1,4-0lchloroben,ena (114-114.1°() 
68. Bla(2-chloroathvl)atnar (1188 C) 
81. 1,2-0lchlorob•niene (180.S-Ull°C) 
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A 
8 
C 
0 
E 
F 
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-
-
-
-
-
-
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'8. 
22. 
10. 
23. 
26. 
28. 
21. 

3-Chloropropana (44-4S°C) 
1,1-0lchloroethene (57-~7.3°C) 
2-Chloru-1,3-butaalane (59.4°C) 
1,2-0lchloroathane (83-84°C) 
1,2-0lchloropropane (t6.4°C) 
cla-1,3-Dlchloroprop•n• (I08°CI 
trana-t,3-0lchloropropene (112°c) 

- 113."I - 70. 
.J - 207. 
ll - 208. 
l - 209. 
Ill - 210. 
H - 212. 

He ■ achloroeth•n• (186.8 187°C) 
81a(2-•t~r•ne ■ vllpnth•l•t• (:)8f>OC) 

He ■ achlorpalbenzo-p-dlo•lns (400·500°C) 
He ■ achl~rOdlDen,ofurana (400·f'I00°c1 
Penlacnlorodlbenzo-p-olo ■ lna (400-500°C) 
PentachlorodltH,ruofurens (400-500°C I 
Tatrachlorodlben1otura11a (400-!lU0°C) 

x - lndlc•t•• EPA·• belief that the con~tttuent deleted tro• further conaldaratlon for reuuldt,on .ill oe d~~4udl~ly 

controlled DV regulatlon of th• ln0lc1ueo constituent :.alerted for regulittlon. 
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Table b-5 (Continued) 

CONTROL Of CONSTITUENTS DELETED FR<»I FURTHER CONSIDERATION FOR REGULATJO~ 
PY CONSTJTUENTS SELECTED FOR REGULATION IN f02~ NONWASTEWATERS 

BOAi Llat Conat I tuent Oe.leted fro• 
further Conalderetlon for 

!!•liluletlon (Bol I Int PolDt} ...L 
BOAT 

_!_ 
l l:r.l 
C 

C:r.t I tue~t Sulected ~~~~f!o•-~ 
F _ft_ ,!!_ _,_ _J_ 

Po1n1) 
I( l .. N 

126. N 1 t robenzene (210-2n°c) K K )( X X )( 

I I I . 
150. 

Heaechlorobutadlena (210-220°c) 
1,2. ◄ -Jrlcnlorot>enr•n• (21~0 c) 

)( 

)( 

)( 

)( 

)( 

)( 

X 
l( 

)( 

l( 

)( 

X 

121. Naphthalene (211.a-211°ct )( )( I( X X )( 

112. fftil'.achlorocrclopaf'ltadtan• (234°C) )( )( )( )( l( )( 

11. 1-~hloronaphthal•n• (258°Ct )( )( )( )I )I )( 

136. P•ntecnlorobenr•n• (27S-211°c) 
92. Qlathrl phthelet• (29e0 ct 

110. ~•••chlorobanrana (323-l26°Ct 

K 
)( 
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K 
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X 
)( 
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)( 
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X 
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)( 

141. Phananthrana (340°C) )( )( X )( I( )( 

104. Dt-n-octyl phthaleta (385°C) )I. )( X )( )( )( 

KEY: 

J-Chloropropene (44-15°C) H - 113. He)(achloroethane (186 a-1a1°c) 
I - 12. 1,1-0lchloroathana (~1-57.3°C) I - JO. 8\&(2-athylheayl)pllthalate (l8~°C) 

2-Chloro-1.3-b<ltedtana (59.4°C) J - 207. Haaechlorodlbenzo-p-dtoa\n& (400-~uo0 c) 

A - 16. 

C - 10. 
1,2-Dlchloroethan• (8J-84°C) tc - 208. Heaachlorodlbenzotur-ana (400-500°C)0 - 23. 

E - 26. 1,2-0lchloropropene (9ti.4°C) l- • 20~. PentacnloroO\banzo-p-dioalna (400-~00°l) 
f - 28. cla-1,3-Dtchloropropene ( 101°c1 lot - 210. Puntachlorodlbenzofu,ana (400 500°CI 
t. - 2l. trena-1,3-0lchloropropena ( 112°c) ~ • 212. letracnlarodlbanzofuran5 (400-~ou"t I 

K - h•d\cete5 EPA·• belief that the conatlluent deleted from turttier conaldef'ation to, regul.ai11on ,.ill 1,.., d<.Jt,Quc11,dv 

controlled Dr reguletlon of tne Indicated CQ•l&lltuenl ael ■ cte~ tu,- regulation. 



Table 6-6 

BDAT LIST CONSTITUENTS SELECTED tOR REGULATION 
IN F024 WASTEWATERS 

10. 2-Chloro-1,3-butadiene 
16. 3-Chloropropene
22. 1, 1-Dichloroethane 
23. 1,2-Dichloroethane 
26. 1,2-Dichloropropane 
27. trans-1,3-Dichloropropene 
28. cis-1,3-Dichloropropene 
70. Bis( 2-et.hylhexy l )phtnalat& 
113. Hexachloroethane 
159, Chromium (total) 
163. Nickel 
207. He-xachlorod1benzo-p-dioxins 
208. Hexachlorodibenzofurans 
209. Pentachlorodibenzo-p-d1oxins 
210. Pentachlorodibenzofurans 
2.12.. Tetr-~b\al'"Qcilben.7.o!ura.ns 
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Table 6-1 

CONTROL OF CCWSTITUENTS DELETED FHCJ4 fUPTHER CONSIOEHATION FOR REGULATION 
BY CONSTITUENTS SELECTED FOR REGULATION IN f02~ WASTEWATERS 

BOAT Llat Con&tltuent Oe\atad fr
Further Consideration for 8DAT lht s;oost \luent Selectvd_ tor Re~at Ion (Oona o,s:.oc i.tt Ion Ene,11}'.j _ 

Reyulatton (Bond Otaaoc\alton fneryy) A ....!!_ [ .JL E F __fL H _I_ __J_ M _!:_ ~ _!L 

1. Carbon tetrechlorlda (3l0 kc•l/aole) I( X IC X JC .JC )t )( )( )( )( II X )( 

5. Br04110dlchlor-thane (330 kcal/aolel )( )( lC X )( X )( )( X X )( )( X•14. Chlorofor• (340 kc•ll1110le) X X X )( JC J( X )( )( J( J( J( 

38. M~fhylana chloride (360 kc•l/aola) ll X )( X X JC l( )( l( J( )( X X•41. Tetrachloroatnena (465 kcal/aola) I( l( l( )( X )( )( J( J( X X J(•47. Tr H:h I oro11thane ( <185 kca I,_ I e) I( )( IC X JI l( )( l( )( JI I( X I(•
X 

50. Vtnrl Chloride (525.kcal/-le) I( X l( I( )( X JI X )( X X X X 
l( )( )( I(137. Pentachloroethane (585 kcall-la) JC "IC X I( IC JC )( X )( 

<10. 1,1,1,2-Tatrachloroathana (605 kcal/ IC X il I( JI X JI X JI. lC X X X

"° la).... 1,1.2.2-Tetrachloroalhana (e05 kcal/ ,II JC X )( JC X X X )( X X X•MOia) 
45. 1.1.I-Tr\chloroe,nane (625 kcall1110la) X JC X X )( X X X X X )( I(•46. 1,1,2-Trlchloroetnan• (625 kcal/-la) X X I( X )( X JI X JI. X X X K 

111. Haaacnlorobutadlane (155 kcal/ ■ole) )( X X l( I( )( )( )( 

49. 1,2.J-Trlchloropropana (910 kcallaolet )( )( X JI. X )( X IC 

222. Acetone (945 kcal/aole) IC X I( X )( )( X 
)( I( I(112. "•••cnlorocrclopentadtana (l.025 keel/_,_, 

20. trana-l,4-0lchloro-2-buten• (1,075 )( X )( 

kcal laole) 
34. Methyl ethyl ketone Cl,230 kcal/aola) X X II 

68. 81a(:l-chloroethrl)ethar (1,290 kcal/ I( X IC 

aole) 
I( I( I(86. l,,=t-Dlchloroben&ana ( l ,295 "cal laola) 

A - Ill. Heaachloroathana (565 kcal/fflola) H - 10. 2-Cn I oro-1. J-bul ••H t1ne (9!>5 kc.tl/molt1l 

8 - n. 1,1-otcnloroethane (57-6l.J°C) I - 208_ H•••chlorodlbenzofuran• (400-~oo 0 <J 
C 23. 1,2-0lchloroethane (645 kcal/•ola) J - 210. PenJachloroolbancofurc1n• (400-!>UU0 

() 

D 27. tr ■ n•-1,l-Olchloropropane (790 kcel/1110le} II - 212. Ta ar•ch I or ud lbenzof u1·•n• 1400-!,00°CJ 

t 2e. cla-1.J-Olchloropropena (I08°C) L - 207. H••~cn1oroatoanco-p-ato1lns (400 !,U0°<. l 

F ,.. 3-Chloropropene (810 kcal/aole) 1111 - 209. Pensachlorodtbenzo-p-dlo•ln,; (400-!,0U°CI 

G 26. 1,2-Dlchloroprop ■ nca (930 kcal/•ole) N - /0. 01•(2-elhylheayl)pnthalate I :S6!>0 1 I 

IC - 1n.-1cete, EPA'a oelhtf that the constituent <Jaletael from t ..,u,,., conalcJaratlon tor ,e~a,lc1tlun .,;11 1u, ........... ,.,,.,. 

conl ro I lad by ragu I at ton of the lncHcateo conel I luant aa I flL I erl to, regu Iat I on. 



Table 6-7 (Continued) 

CONTROL Of C()JSTITUENTS DELETED FHOH FURTHER C<l,ISIDERATION FOR REGULATION 
PY CONST111JENTS SELECTED FOR HEGULATJ(),I IN F024 WASTEWATERS 

80.AT I lat Cono,t I tuent Deleteii fro• 
Furtner Conalderatlon tor ______ BOAT I_ !~L[onu ltuent S.elected for· fhtyul•tion (8nrnl ll•~!>OCidllon fnergy) 

Aegulatlon (Bond Olaaoflptton energy) ..L...!!__L....2-....L ....L .JL H ! ,L - I( - L ~- N 

87. I. 2-0lchloroben.zene (1,215 kc ■ ll-le) J( J( X 

88. 1,4-DlchloroNn.rene (1,295 kcal/-le) )( )( 

110 . ._.echloroben.zana (1,305 kc••l-la) "X X X 
)( J(136. Pent ■ cnlorobenzene (1,310 kca11-••> X 

150. 1,2,4-Trtchloroben.zane (1,320 kcal/ )( J( X

-••>
9. Chloroben.zana (1,330 kca11-,1a) .. K 
4. 8an.1ana (1,340 kcal/aola) ")( lt .. 

126. N1troban.zana (1,435 kcal/•ole) )( X J( 

43. Toluene (1.620 kcal/•ole) )( lt•
226. Ethyl ban.zen• (1,105 kcal/-ola) )( 

11. 2-C~loronaphthalene (2,115 kcal/•ola) JC J( )( 

121. Naphthalene (2,120 kcal/aole) )( )( )( 

141. Phenentnrene (2,100 kcal/11110le) )( 

12. Olethvl phthal••· 13.145 kcal/~ole) JC 

104. 01-n-octyl phthalata (8,565 kcal/aola) )(d 

" - 113. Haaachloroethana (565 kcal/mole) ti - 10. 2-Chloro-1,l-Dutadlene (955 kcal/1110lel 
8 - 2a. l.t-Otchloroethana (ti45 kcal/aole) J - 208. H•••chloroaloanapfurans (9ti0 kcal/mole) 
C - 73. 1,2-0lchloroethan• (645 kcal/aole) J - nu. Pant•cplorodlben•ofurans 1980 kcal/~olel 
0 21. trana-1,3-0lchloropropen• (/90 kcal/niole) 11 - 212. Tetr ■ c~loroalben.1ofurans (1,000 kcal/mole) 

cla-1,3-0lcnloropropene f790 kcal/aole) ~ - 201. Heaachlorodlbenzo-p-dloalna (2,410 kcalt•ole)E - 21. 
f 3-Chloropropene (810 kc•ll,aola) 91 - 209. Pantacplorodlbenzo-p-alo•lni. (7.4911 kc.tl/molo,I,.. 

1.2-0lchlorop,opene (130 kcal/aole) It - 10. 8h, ( 2-•• hy lhe•v I )phtha Iat• ( 6. '165 kca I ,,no I t1 IC. - 21. 

I( - l~lcatea EPA'a ballet that th• conatltuant dalet•d ftom fu,ther consideration fo, reg.,latlon ,.111 I.le •<Je<iudl,.ly 
coo1rolled by regulation of th• lndlcat•d conallt.,ent aeleLted to, reyulatlon. 

•1na 100 kcal/11101• difference Dat•••n al-n-octyl pt1thalate and bl&(2-ethylhaayl)pntn1tlate Is Del1eveu In lie""""' u,., .sccurdcy ot 
1he BP£ calculetlon; then,tore, the Ayency aapacta that Ol-n-octyl pranal•t• •Ill be cont,ollod by r11yuldt1uro ul 

bls(2-athvlhe•yl)phthalate. 

https://�<Je<iudl,.ly




7.0 CALCULATION OF BOAT TREATMEN7 STANDAR~S 

The Agency bases treatment standards for constituents on the per

forr.iance of well-designed and well-operated BOAT treatment systems. These 

standards must account for analytical limitations in available treatment 

performance data, and the data must be adjusted for variability re:ated 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 i.e. a. treatment pertormanc.e data. set.. k.cur~y adjwi.tment. or 

treatment performance data was discussed in Se1:tion 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 99th percentile level of performance that the technology 

achieves in commercial operation. (For more information on the principles of 

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

Treatment Standards (Reference 1).) 

In ou~ where EPA has identified BOAT 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 BOAT treatment stan

dard. Similarly, where there are no known generators of a waste, or where EP~ 
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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 BOAT List constituents. 

In Section 5.0, the best demonstrated available technology for 

treatment of F02~ was selected based on available treatment performance data. 

In Section 6.0, the regulated constituents were selected to ensure effective 

treatment 0£ F02ij. The purpose of Section 1.0 is to calculate treatment 

standards for each of these constituents using the available treatment perfor

mance data from the BOAT treatment technologies. A step-by-step discussion of 

the calculation of treatment standards for nonwastewater and wastewater forms 

of F024 is inc:.l..uded in this section. 

Rotary kiln incineration followed by stabilization of incinerator 

ash and chemical precipitation f~llowed by vacuum filtration of scrubber water 

was determined to be BOAT ror FOZ4 (Section 5.0). Rotary kiln incineration 

generally results !n the generation of two treatment residuals: ash (a 

nonwa,tewater form of F024) and combustion gas scrubber water (a wastewater 

form of F024). The best measure of performance for a destruction technology 

such as rotary kiln 1nc1neration is the total amount of COll.Stituent remaining 

after treat.ment. - Therefore, BOAT treatment standards for organic constituents 

were calculated based on total constituent concentration data. BOAT treatment 

standards for metal constituents in F024 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 obtai~ed 

from the stabilization of F024 ineinerator ash. SDAT treatment standards for 

metal constituents in F024 wasteswater residuals were calculated based on 

treatment performance data from K062 mixed with other metal-bearing 

characteristic wastes. BOAT 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, t986 (51 Federal Registe~, 40572, 40638). 

7. 1 Calculation of Treatment Standards for Nonwastewater Forms of F024 

7. 1 • l BOAT LI.st Organics 

The treatment standards for nonwastewater forms of F024 were calcu

lated using treatment performance data from rotary kiln incineration of F024. 

Table 1-T presents the concentration., or organic constitwfflts 1n the treatment 

residual (ash) resulting frail. rc.tary ~!In incineration of rozq. Concentra

tions are presented for only thoae constituents used to develop treatment 

standards for constituents in F024 nonwastewaters, as discussed further in 

this sub.section. The concentration data presented in Table 7-1 ba.ve been 

corrected for ~cc:uracy to account for analytical recovery, as described in 

Section 5.0. 

The treatment standards for F024 nonwastewaters were calculated for 

organic constituents being regulated in F024, as shown in Table 7-2. The 

following three steps were u.sed to calculate the treatment standar.da: 

7-3 

https://standar.da


Table 7-1 

CORRECTED CONCfliTRAT!ON DATA FOR ORGANIC CONSTITIJENTS 
IN ROTARY KILN INC:NERATOR ASH FROM TREATMENT OF F024 

Corrected Concentrationa 
in the Treated Waste 

BDAT List To~al Composition (mg/kg} 
Constituent Sample Set 

2 _l_ 4 _5___6_ 

Volatiles 

23. 7,2-0ichloroethane 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. Hexa.ch Loro.etha.D.a 0.632 o.632 a.666 a.632 0.632 0.632. 

aconstituent concentrations have been adjusted for accuracy to account for 
analytical reccveria t•ccrrected"). as discussed in ~ion 5.0. 
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Table 7-2 

CALCULATION OF TREATMENT STANDARDS FOR F02ij NONWAST~ATERS 

F024 Conatttuent Arithmetic 
Fro11 Which Average of Treatment 

Treatlll8nt Perforaance Correc\ect V,u· I ab I I 11 y Stand&rct• 
Pata Were Treatment Values Factor (Average• VF) 

Regulatea Constituent Tr•rit(errea (ppm) (VF) (ppm) 

~n1ca 
Total Composition) 

10. 2-Chloro-1,3-but~dleneb NA 0. 101 2.8 0.28 
16. 3-Chloropropenab ttA 0. 101 2.8 0.28 
22. 1,1-Dlchloroethan~ 1,2-Dtchtoroathane 0.005 2.8 0.014 
23. 1,2-Dlchloroethan• NA 0.005 2.8 0.014 
26. 1,2-0lchloropropaneb 1,1,2-Trlchloroethana 0.005 2.8 0.014 
27. trana-1,J-Olchloropropec•D 1,1,2-Trtchloroethane 0.005 2.8 U.014 
28. cta-1,3-Dlchloropropana 1,1,2-Trlchloroathene 0.005 ;, 8 0.014 
70. 81a(2-athylh&Kyl)phthal- NA 0.63 2.8 1 .8 

113. Ha•achloroethana NA 0.63 2.8 I. 8 
■ ta 

"I 
I.JI 

Note: The tra•t-nt atandard for BOAT List dlo-lns and furens In f024 ta I ppb. fhta represents the an~lyttcal 
detection llatt that can be routinely achlavad for these conatttuenta by laboratories tn the United States, consistent 
with tha dlo•lna rule proaulgated by tha Agency on November 8, 1986 (SI Federal Rpetster, 40572, 40638). 

NA - Not appllcabla. 

aTha values shown In this table for treatment standard5 have been rounded off to show •lgnltlcant figures only. 

bthla ~onatltuant waa found In a llquld form of f024. •~lch was 1nclnereted In the secondary combustor, ano therefore OiO not 
contrlbut• lo the kiln ash resldual. 



(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 7-1. 

(2) 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 ass111vP'1 a lognormal dLstr ibu.t.1.ac. of da.ta. points 
between the detection limit and a value one-tenth or the 
detection limit and then calculated a variability factor of 
2.8. 

(3) 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 
variability factor (step (2) above). 

As explained 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 becat.&H not all of these regulated constituents wel"'e 

detected in the ro2q that was treated by rotary kiln incineration 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 frOlll another organic constituent that was detected in the 

untreated F02•·sampled by EPA, based on the boiling points of the constitu

ents. (Boiling point {bp) is a waste characteristic tba.t 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 

F024 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 performanc.e data from rotary Kiln incineration of F024 

was selected for transfer of treatment performance data to the constituent for 

which there was no treatment performance 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 F024 nonwastewaters. 

Fi~ of ttte organic C'0tl.3tituents (2-chlor-o-T,3-butadiene; 3-chloro

propene; 1,2-dichloropropane; trans-1,3-dichloropropene; and cis-1,3-dichloro

propene) were detected in an F024 liquid. Liquid wastes were incinerated in a 

secondary combustor, and as such did not contribute to the kiln ash residual. 

Thus, treatment .st.aD.clards £or these con.u.ituents were caJculat--ed ba£ed. an 

treatment performance data transferred from constituents detected in a solid 

form of untreated F024. since sc.l..id. wastes were incinerated in the rotary u.ln 

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

The treatment 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 or-ders or magn-ittlde greater than the deteetlcn limit for 

1,2-dichloroethane {0.005 ppm). Calculating a treatment standard based on 

1,2-dichloroethane 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-cb.laropropene (bp 44-45°C) was 

determined based on the O. f ppir detection limit for th.1.9 con:st1tu.eat. The 

treatment standard was not based on data transferred tr-am 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 or magnitude greater than the detection limit tor 1,2-dichloro

ethane (0.005·-pp.JD). Calculating a treatment standard ba5ed on 

1,2-dichloroethane would yield a value of 0.014 ppm, which is below the 

analytical detection limit ror 3-chloropropene. 
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1, 1-Dichloroethane 

·, 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-dichloroethane (bp 57-57.3°C} is based on data transferred from treatment 

of 1,2-dichloroethane (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. 

11 2-Dichlorooropane 

The treatment standard for 1,2-dichloropropane (bp 96.4°C) is based 

on data trans~erred from treatment of,, 1,2-trichloroethane (bp 1T3-114°C). 

The Agency expects that 1,2-dichloropropane can be treated to concentrations 

a.slow as or lower than 1,1,2-trichloroethane. 

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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cis-1 1 3-Diehloropropene 

The treatment star.dard for cis-1,3-dichloropropene (bp 1oa0 c) is 

based on data transferred from treatment of 1,1,2-trichloroethane (bp 

113-114°C). 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 BOAT List Metals 

The Agency has recently completed an analysis of TCLP extracts 

obtained from the stabilization of F024 incinerator ash residues. The results 

of this analysis show su.bstaotia.l reduction of metals in TCLP extracts 

following stabilization. Therefore, the Agency has decided to reserve the 

final treatment standards for metals in F024 nonwastewaters in the Second 

Thirds promulgated rule. The Agency will instead propose revised treatment 

standards for metals in F024 nonwastewaters based on the FO24 stabilization 

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 BOAT List Dioxins and Furans 

The treatment standard for dioxins and furans in F024 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, 40512, 

40638). 
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7.2 Ca:culation of Treatmer.t Standards for Wastewater Forres of f024 

7.2.1 BJAT List Organics 

The treatment standards for wastewater forms of F024 were calculated 

using treatment performance data from rotary kiln incineration of F024. 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 F024 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 F024 wastewaters were calculated for 

organic constituents being regulated in F024, 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 CONCENTRATION JATA FOR ORGANICS AND 
METALS IN COMBUSTION GAS SCR~BBER WATER FROM TREATMEN7 Of F024 

Corrected Concentrationa 
in the Treated Waste 

BDAT List Total Composition (mg/1) 
Constituent Sample Set 

2 _J_ 4 _s_ _§__ 

Volatiles 

10. 2-Chloro-1-3-butadiene 0. 101 o. 101 0. 101 0.101 0. 101 0.101 
16. 3-Chloropropene 0. 101 0. 101 0. 101 0. 101 0. 101 0. 101 
23. 1,2-Dichloroethane 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 

Semivolatiles 

70. Bis(2-ethylhexyl) 
phthalate 0.014 0.014 0.013 0.012 0.013 0.013 

113. Hexachloroethane 0.014 0.014 0.013 0.012 0.013 0.013 

Metalsb 

159. Chromium (total) 0.22 0. 18 0.26 
163. Nickel 0.39 0.36 0.42 

aconstituent concentrations have been adjusted for accuracy to account for 
analytical recoveries ("corrected"), as discussed in Section 5.0. 

bThese data are from the lime and sulfide precipitation followed by vacuum 
filtration treatment of K062 mixed with other metal-bearing characteristic 
wastes. 
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Table 7-fl 

CALCULATION OF TREATMENT STANDARDS FOR F024 WASTEWATERS 

F024 Constituent Ar I thmet IC 
From Which Average of Treatment 

Treatment Performance Corrected Var;;,t,llily Standarda 
Data Were Treatment Values ractor (Average x \ff) 

Regulated Constituent lrangterred (ppm) (VF) (ppm) 

Organics 
(Total Composition) 

10. 2-Chloro-1,3-butadtena "IA 0. 101 2.8 0.28 
16, 3-Chloropropana f,IA 0. 101 2.8 0.28 
22, 1, 1-D!chloroathana 1,2-Dtchloroethane 0.1105 7.8 0.014 
23. 1,2-Dlchloroathana NA 0.005 :i'.8 0.014 
76. 1,2-Dh;hloropropane NA 0.005 2.8 0.014 
27. trana-1,3-Dlchloropropene NA 0.005 2.8 0.014 
28. cts-1,3-0lchloropropene liA 0.005 2.8 0.014 
70. Bls(2-athylha•yl)phthal- liA 0.013 2.8 U.036 

ate 
113. Hexachloroethane NA 0.013 2.8 0.036 

K062 Constituent Arithmetic 
From Which Average of Treatment 

Treatment Performance Cn,·rectul1 va,-;ahllity Stanaard8 

Data Were Treatment Values Factor (Average• VFJ 
Regulated Constituent Tran;,ferred (ppm) (VF) (ppm) 

Metals 
J:foiiI Composition) 

159. Chromium (total) Chromium (total) 0.221 1 .!>8 0.35 
163. Nlckel Nickel 0.387 I. 21 0.47 

Note: The treatment standard for BOAT List dtoxlna and furans In F024 Is I ppb. This represents the analytical 
detection limit that can be routinely achieved tor these conetltuents by laboratories tn the United States, cons;stent 
with the dloatns rule promul9ated by the Agency on November 8, 1986 (51 Federal Register, 40572, 4CJ~J6). 

NA - Not applicable. 

8 The values 5hown In this table for treatment standards have been r·ounded off to show sl9nlf leant I i91..-es only. 



(3) The treatmen: standard for each constituent being regulated was 
calcu:ated cy multiplying tr.e ari:runetic average of the accu
racy-correc:ed concentratior.s (s:ep (1) above) by the variabil
ity factor (step (2) a~ove). 

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 were 

detected in the F024 that was treated by rotary kiln incineration and sampled 

by E?A. Where treat~ent performance data were not available for a regulated 

organic constituent, treatment performance data were transferred to the 

organic constituent from ar.other organic constituent that was detected in the 

untreated F024 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 F024 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 F024 was selected for transfer of treatment performance data to the 

constituent for which there wa.s no treatment performance data. The case in 

which such a transfer of data occurred is swmnarized below and appears in 

Table 7-4, which shows the calculations of the treatment standards for F024 

wastewaters. 
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1, 1-Dichloroethane 

1, 1-Dich:oroethar.e was not found in the F024 that was treated by 

rotary kiln incineration and sampled by EPA. The treatment standard for 

1,1-dichloroethane (BDE 645 kcal/~ole) is based on data transferred from 

treatment of 1,2-dichloroethane (BOE 645 kcal/mole). The Agency expects that 

l,1•dichloroethane can be treated to concentrations as low as or lower than 

1,2-dichloroethane. 

7.2.2 BOAT List Metals 

The Agency has no treatment performance data for metals in FO24 

wastewa:ers. 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 mixed 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 FO24 wastewaters were transferred from KO62 

mixed with other metal-bearing characteristic wastes to FO24. 

The concentrations of metal constituents in the wastewater residual 

following the lime and sulfide precipitation and vacuum filtration of KO62 

mixed with other metal-bearing characteristic wastes are presented 1n·Table 
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7-3. These concentration data have been corrected for accuracy to account [or 

analytical recovery, a.9 described in Section 5.0. 

The F024 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 BOAT 

List organic constituents. 

7.2.3 BOAT List Dioxins and Furans 

The treatment standard for dioxins and furans in F024 wastewaters is 

l 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). 
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APPENo:x A 

ANA~YTICAL QA/QC 

The analy~ical methods used for analysis of the constituents beir.g 

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-846 (Reference 16)} were used· in most cases for determining tota: 

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 procedures 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 BOAT List constituents detected 

in untreated F024 and in the kiln ash and scrubber water residuals are 

swmnarized 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. 
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Table A-1 

ANALYTICAL METHODS FOR CONSTITUENTS SELECTED FOH REGULATION IN F02~ 

Constituent Concentration Constituent Conr:entrt.tt1on 
In Kt In Ash 

Preparatton-----Analyt;Cai --- - ··--P-n,parat I on 
]n__2f_Eubllet wate!: 

Analytical 
_________ 

Regulated Constituent Method Method Reference Method------ Meth~ Reference 

VOLATILES 

10. 2-Cnloro-1.J-butadlene Purge and Trap Gas Chromatography/ Purge and Tr11p Gas Chromatogrdphy/ 
16. 3-Chloropropene (Method 5030) Maas Spectrometry tor (MethOd 5030) Mass ~pectrometry for 
22. 1.1-0lchloroethone Volatile Organics Volatile Organics 
23. 1.2-0lchloroethane (Method 8240) tMetnoo 82401 
26. 1.2-0lchloropropane 
27. trans-1.3-Dlchloropro-

pene 
28. cls-1.J-Dlchloropr·opene 

SEMJVOLATILES 

70. 81s(2-ethylheayl)
phthalate 

Co I u,nn Ter.hn Ique 
(Method 8270) 

Column l~chniqu~ 
(Method 8770) 

113. He•achloroethane 

159. Chromium (total) Acid Digestion Inductively Coupled Acid Dlyestlon Inductively Coupled 
163. Hickel of Sediments.. Plasma Atomic of Liquids Plasma Atomic 

Sludges. and Emission Spectroscopy (Method ~miss1on Spectroscopy 
Sol Is (Method {Mett,od 6010) 3010/3020) (Method 6010) 

"3050) 

NA - Hot appllcable. 

Source: lest Methods for Evaluatlng Solid waste, SW-846 Third Ealt1on (Reference 16) 



Table A-1 (Continued) 

ANALYTICAL METHODS FOR CONSTITUENTS REGULATED IN FO2~ 

Constituent C:oncf'ntrc1tion Constituent Concentration 
In Ki In Ash in Scrubber Water

Preparat..,.i_o_n_____ Analytical--------- Preparation Analytical 
Re9ulated Constituent Method ____!_!!.!ti_o__g__ ~_r:_~ MelhoO- '!fe~~!:!- ---·· -

UIOXJNS/F'URAN~ 

207. Hexachlorodlbenzo-p NA Analysts of Poly NA Analysis uf Poly 
dlo•lns chlorinated Olbenzo chlorinated Oibenxo

708. He•&chlorodibenzofurans p-dloxlns and Poly p-dloalnb and Poly
209. Pentachlorodlbenzo chlorlnated Olben~o ch1or1nated Ploen~o

p-dloalna furans (Method 8180) turans (Method 8280} 
210. PantachloroOlbenzofuran• 
212, Tetrachlorodlbenzoturanl 

NA ~ol eppllcable. 

Source: Test Methods for Evc,luatlny Sol Id Waste, SW-846 Thl,d_Edlt~ (Reference 16) 



Table A-2 

DEVIATIONS FROH SW-846 IN ANALYSIS OF F024 

Ana1ysis Method SW-846 Specifications Deviation from SW-846 

Acid digestion for 3010 Digest 100 ml of sample Initial sample volume of 
metals analysis 3020 in a conical beaker. 50 ml was digested in 

Grlffin straight-side 
beakers. All acjds and 
peroxides were halved. 

>
I 

V1 

Rationale for Deviation 

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



Table A-3 

SPECIFIC PROCEDURES USED IN EXTRACTION OF ORGANIC COMPOUNDS 
SW-846 METHODS ARE ALLOWED BY APPHOVAL OF EPA CHARACTERIZATION 

Analysis SW-846 111ethod Sa.-., le a Itquot SW-846 spec1f icat1on 

Continuous J1qu1d- 3~20 I liter • The internal standclrds are 
liquid eitract1on prepared by d1ssolut ion 1n 

Cdrbon d1~ulf 1de and then 

dilution to suth volume thdt 

:i,. tht> final ~olvent IS 201 
I 

carbon d1sulf1de and 80X°' llll!thylene chloride. 

So(hlet e1tracl1on 3540 I grant • The inter114 J stand.trds dre 

prttpared by d1sso lut 1011 1n 
carbon d1sulf1de and then 
dilution lo such volume that 

the final solvent is ?O~ 

carbon disulfide and 60% 
methylene thlor1de. 

WHEN ALTERNATIVES TO 
AND ASSESSMENT DIVISION 

!>pe~ 1f" pr<><.cdure~ a I lowell by 

app,oval of (PA-(AD 

• The prepd r ,u wn or t hP 1!' I erna I 
standards 1s changed 10 el1m1nale 
the use of ~orbon disulf 1de. The 
inter nd I st a11lldr·«J:, are prepared 

1n methylene thlor1de only 

• lhe prepardt 10n at the interna I 
,t,mllords 1s dldn9ed lo c I 1minale 
I he u,e of cu ban d I :.u It 1(1e l ht: 

1nlernd I st11nddrd; ~, I." jlrepared 

1n lllt'thylene chloride only 



Table A-4 

SPECIFIC PROCEDUHES OR EQUIPMENT USED IN EXTRACTION OF ORGANIC COMPOUNDS WtlEN 
ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN rHE SW-846 METHODS 

Analysis Sample a I ,quot 

Purge-and-trap SOJO 5 111lhhters of liquid, 

1 gram ol solid 

►I ..... 

3540 I gram of so hd 

Alternatives or equiv.ilent:; allowed 
by SW-846 methods 

• lhe purge-and-trap device to be 
used is spec1f 1ed in figure I of 
the ,nethod lhe desorber to be 
u~ed 1s described 1n figures 2 and 3. 
and lhe pocking 111c1ter1als are 
described 1n Section 4.10? of SW-846 
The llll!thod allows equivalents of this 
equipment or materials to be used . 

• lhe method spec1f 1es that the 
trop must be al ledst 2~ CIII long 
and have an inside diameter of at 
least O I 0~ cm 

• the surrogates recam,ended .are 
toluene-d8.4 br0110t luorobenzene. 
and l.2·d1chloroeCJldne-d4. lhe 

recomnended concentrati~n leyel ,s 

50 ,.g/1 

• lhe recOllllll!nded surrogates 
and their ~oncentrat1ons are 
the same as tor Method 3520 

• ~.smp le gr ind mg !My Le required 
for ~illl'lp le not pits~ rny through a 
I ·11111 Sld•ld•rd s 1eve or .i I ·nn 

opening 

Spec1f 1l procedures or 
equipment used 

• The purge-and· trap equ 1pment and 

the desorber used are as specified 
in S~-846. lhe purge and-trap 

equipment 1s a leck1114r lSC Z with 
standord purging chdmbers 1 (Supe ko 

cat. 2·0293) lhc packing moteric,h 
for the tr•ps are 1/3 s1l,ca gel 
and 2/3 2.6-diphenylene 

• lhe length of the trap Is 30 cm 
<1ncl the d111rneler 1s O JO~ cm 

• The surrogate~ are added as 
spe1.1f 1ed 1n SW-b46. 

• The surrogate~ used and their 
concenlrat ion leve Is are the sc1111e 
os for Method 3~20 

• S.imple grindmg 15 not requHed 



Table A-ij (Continued) 

SPECIFIC PROCEDURES OR EQUIPMENT USED JN EXTRACTION OF ORGANIC COMPOUNDS WliEN 
ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-8~6 METHODS 

An,lysis SIH146 •lt10d ~1111> le " Ii quot 

Cont 1nuous llqu1d 3~20 1 liter of I 1qu 1d 
l1qu1d extrc,ct1on 

Alternat,wes or equivalents allO'lft!d 
by SW-846 methods 

• Acid dnd base/neutral extrdcts 
c,re usually combined before 

bOd lys 1s by GC/M~ tinder !.OOle 

i1tuat1ons. however, they may 
be ut rdc led and and lyted 
separately 

• lhe base/neutra I surrogates 

reccmaended ctre i'- f luorol> 1pheny I. 
n1trobenzene-dS. and terpheny1-dl4. 
lhe ,c1d surrogates recomnended 
,re Z-f luorophenol. 
l,4.6-tribranovhenol. and 
phenol-d6. Add1t •onal compounds 
N)' be used for suno9atei.. lhe 
rec011111ended concentratioos for 
low-med1L111 concen~ration level 
sa~les are 100 ppm for oc1d 
~urrogates ctnd ZOO PJllll for bdsc/ 
neutral surrogates. Voluffle of 
surrogate rnay be adJusled. 

Spec1f 1c procedures or 
equ 1paient used 

• Acid and b.lse/neutrol extracts 
,1re cOlllb med 

• ~urro9,1tes are the same cts those 
relOOllientJerl hy '..11-1146, with the 

e•cept1on that phPnol·cJ~ 1s 
subsl 1tuted for phenol-cJ6. lhe 
concenlr11l 10n~ usell .ire the 
concentrations re1.c.n11ncnrlerl in >W· 1146 



6as chromatography/ 
m,iss spect nimet ry 
for volc1t I le 
org,sn,cs 

Table A-5 

SPECIFIC PROCEDURES OR EQUIPMENT USED FOR ANALYSIS OF ORGANIC COMPOUNDS WIIEN 
ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN TIIE sw-aq6 METHODS 

5a111ple ~ltern4t1ves or equivalents 
SIi ll41i prep,rat ion a I lowed rn 5\1 1:14b for 
method method equ ipmenl or III procedure 

8240 5030 Aec~nded GC/MS operat1119 cond1l1on~ 

Electron energy: 
Mias range: 
Scan lune: 

lnil••I column t~rature: 
ln1l ,al column holding t1111e 
ColU1111 te,nper•ture progr11111· 

r,nal coh.nn le.perature. 
r,nal co\..., holding t ,me. 
Injector leniperature: 
Source te11perature: 

Transfer line t~rature. 
Carrier ga:.. 

The colUlllll should be 6 ft • 

70 ev lnom1na I) 

lS-260 allU 

To 91ve ~ scans/peak but 
not lo e•ceed 7 sec/~can 

4S·c 
3 ••n 
8"(/m1n 
2oo·c 
IS min 
200 22)·( 

According lo m,inufacturer·s 
spec, f teat 100 

2~0-Joo·c 
Hydrogen al ~O cm/sec.or 
he h.-i at 30 cm/sec 

0.1 in IO glass.· 
packed wtth ll SP-1000 on Carbopack 8 tb0/60 111e:.h) or 

an equivalent 

Sample:. my be c1n<1ly1ed by pur9e-ond-tr<1p techr11que 

or by d1rei;l 1J1Jecl1on 

Specitic equipment or procedures used 

( lectroo energy: 
Mass range. 
Scan time: 

lnit1dl column len,percJture 

In I l lil I co 1.-i ho Id 1119 t ime · 

Column temperature program 
Final col...., tetnpP.ralure 
r,nal coluinn holding 1111111! 

lnJeclor lenipe,·cJture: 

Source temper·c1turc: 

Transfer line temperature. 

Carrier gcJs: 

70 ev 
}5-160 amu 
2. 5 sec/scan 

31l"C 

l mIn 

10"(/mrn 

??'i"C 

30 min or 1ylene elutes 

22!"."C 

111c1nulacturer·s recoanended 
value of 1oo•c 
U~·l 

He I HJIII at 30 m1/•rn 

The column u~ed is an~ fl KO I in I O glass. packed 

.. ,th ll ~P-1000 Ofl Cc1roop.,cl< 6 (60/60 11esh). 

lhe sa~les are analy1ed u~"''l the pur·ge dm1-lr.sp 
technique 

Aud1tionol 1nlorl1lclt ton on dCtual ~ystem useu 

[qu1µ,nent. I 11111c9<1n J110tlel 'ilOO U/H)/IJ) ~)'~tem 

0dt d ~y!>lt·m \IIPl RI NCO':, Auto~u,m 
Horlt I l,-r.l r<,r1 ,mrM• I 

Nh\ I 1l11~ry dvo1 lohl,. 

l111t•ffrt(~ IU M'., Jet ~~JJdfdlUI 

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


Ana lys 1~ 

Gas chronwtography/ 

mass spectronietry 
for sern1volat1le 

:C:, organics· capillary
!.... 
O column technique 

Table A-5 (Continued) 

SPECIFIC PROCEDURES OR EQUIPMENT USED FOR ANALYSIS OF ORGANlC COMPOUNDS WHEN 
ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-8ll6 METHODS 

Saqile 
SW-846 prepar<1t ion 
method ll'ethod 

8210 3520-liqulcb 
3!>40-,ollds 

Alternatives or equlvdlents 
allowed 1n SW-846 for 

equipnW!nt or ,n procedure 

lecoaended GC/M5 opent ing cond1l ions. 

Nass range: 
Sun tune: 
Initial colullVI ten.,erature 
Jnlt11I column holding time. 
Ce\~ t11111perature progra111: 

final col~ tl!lllf)erature hold: 

lnJector temperature. 
Transfer \1ne lelll(lerature. 
Source 18')erature: 

InJector·: 

Sc1111p le volume: 
Carr •er gas 

3'>· ',00 dlllU 

l sec/scan 
40"( 

4 min 

40 uo·c at 
IO"C/111in 
27D"C (until 
benzo(g.h.•.lperylene has 
eluted) 
250·300"( 

2'>0-300"( 

According to 
m,mufact..1rer •s 

spe..: 1f icat ,on 
Grob-type, spl1tless 
l -2 ,. 1 

Hydrogen at '>D c111/set or 
he I 1u111 11 30 C111/sec 

The col11111n should be 30 111 by O 2'> 11111 I 0 .. I µftl I I Im 

th1clmess :,il1con-cOc1tel.1 fused sil11:d Loptlldry column 

(J&W St1ent1f1c Oti·S or equ1valenl). 

Spec. 1I 1e equ 1pment or p, ocedures used 

Actual GC/MS operating cond1t1ons: 

lta~:; ronge. 

Sci!n t une. 

ln1t1al column temperature 
In I l 1a I co 11.111111 ho ld1ng t ,me: 

Coluran leniperalure program: 

f Ind 1 column temperature ho )tJ 

lnJector temperature 

Transfer line temperoture 
Source temperature 

ln.1ector 

Sc1111ple volume. 
Carr 1er gas. 

J',-!)00 <JIIIU 

I sec/slt1n 
30"( 

4 m11/ 
8"C/min to 275• 
and IO"C/m1n until 
30':>"[ 

30.,-c 
240-260"( 
300"( 

Hanutact1arer·~ 
recoomend.it 10n 
(nonl•cdted) 

Grof)- t Vl't'. :;p 11 t less 

I i,I of sam11le e•lr<1cl 
He I ,um •t 40 cm/~ec 

lhe column used 1s a 30 m • 0 32 lllll l .0. 
RT. -5 ISX phenyl methyl SI l1conel rscc. 

Acld1t11)nc1I inlorn\d\ 10n on dL\1,1,1) sy:s.leni used 
lqu1pmenl flllrtl'qdrt mol.lcl ',loo f.,l/H~/0!> ~y!ill!m 
~oil w.tf e JIdc.l..1qi, '>UPI fl IN(0~ Aul oqu<1n 

https://recoomend.it


Table A-6 

SPECIFlC PROCEDURES OR EQUIPMENT USEJ IN PREPARATION AND ANALYSIS 
OF METALS 'wlHEN ·ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-846 METHODS 

511-&4& Alterna:1ve or eQu1,alent Spec1f:c proced~res or 

An:1l1s1s metnod allowed by SW-846 methods eq.,pment usec 

lnouct1~ely :o~pled 6010 Jarre'.1 Ash 1140 Operate eQu1pment following• • EQu 1pment 1s ope<ated ~si~g 

p!asm.:i a:cm:c 1nstruct1ons pr0.1ded by pr~res spec1f1ed ,n tne 

ellllSS 1on 1nstr~nt ·s manufacturer. Jlr-N 11 ASl'I {JA) : ; 40 

spectroscocy Operator's Manual 

• For operation w1tn organic 
so1Yents. aux1l1ary argon ~s • Aux1li1ry argon gas 1s not 
1n1et 1 s reconwner>oed ri,qulred for sc)ffll)\e 111,1tr1, 

A-11 



Table A-7 

SPECIFIC PROCEDURES OR EQUIPMENT USED FOR ANALYSIS OF CYANIDE ANO SULFIDE 
WHEN ALTERNATIVES OR EQUIVALENTS ARE ALLOWED IN THE SW-8ij6 METHODS 

S;.-il46 Samp·e 
Arla iys 15 met nod "l 1quot 

Tot.I I and 9012 soo ,,,J 

amenable 
cyar1cte 

Si.lf1de 9030 2:lO ml 

Altern4t1ves or eQu1valerit 
a::owed by SW-846 metrods 

• Hydrogen sulf 1de treatment 
tl\c!y :),I requ I red. 

• A F1sher-Mull1gan absorber 
or equ1valert snouio be used. 

• An aqueous starch solution 
or a scluole stare~ powder 
lllily be used. 

• The t 1tram: us~ 1111)' I>& 

e1tner sodium th10sulfa:e or 
phenylars1ne ox·cle. 

• 54llll)le pretreatment may be 

r1Qu' red 

Spec1f •c 
procedi.res i.sed 

• Hydrogen sylf1de 
treatnoent Is not 
req11 rr-ed. 

• A Wheaton c,s: 1 l I ·n; 
Apparatus .,osorter 1s 
1,1Sed 

• An aqueous sta•c~ 
so'wt1on 15 used 

• Tne t1rrant useo 1s 
sodiu~ tn1csu·•ate. 

• For pretreatment of 
an aoueous sampie z,nc 
6Cat4tl 1S leided to 

0rec1p,t•:1 the sulf1ca. 
and t~e zincs. lf·oe 
prec,p:tate 1s filtered 
a11d analyzec 

A-12 



Table A-8 

MATRIX SPIKE RECOVERIES FOR KILN ASH RESIDUE 

Sam~le Result ___ Dui'..!_i <:}It e ~• ~- Resu It 
Original Amount Amount Percent Amount A1nount P~r·r.enl 

Amount Found8 Spiked Recovered Recoveryb Spiked Reco11ered Recover yo 
S(!lke Constituent ___lee'!'.l_ _!PE..aj ~1- (11.2 (pem) (ppm! ('JI,) 

VOLATILES 

4. 6enzune DL 0.050 0.063 126 0.050 0.065 130 
9. Chlorobenzene DL 0.050 0.045 90 0.050 0.054 108 

24. 1.1-Dlchlorouthena DL 0 050 0.040 80 0.050 0.061 122 
43. Toluene OL 0.050 0.085 I /0 0.050 0.111 222 
47. Trlchloroathene DL 0.050 0.089 178 0.050 0. 108 216 

AVERAGE RECOVERY FOR VOLATILES 128.8 159.6 

SEMIVOLATJLES iBASE/NEUTRAL FRACTION) 

52. Acenephthene DL 0.050 0.015 30 0.050 0,044 88 
88. 1.4-0lchlorobenzene UL 0.05fl O.fl36 72 0 0'>0 0. 04'> 90 

102. 2.4-0tnttrotoluene DL 0.050 0.019 38 0.050 0.050 100 
:i,.. 
I 10'5. N-Nttroso-dl-n-propylamlne DI 0.050 0.055 110 U. (J!:,0 0.059 118 

I--' 145. Pyrene DL 0.050 0.003 6 0.050 0.041 82 
w 150. 1,2.4-Trtchlorobenzene DL 0.050 0.030 60 0.050 0.045 90 

AVERAGE RECOVERY FOR SEMIVOLA Tl LES 52. 7 94.7 
(8ASt./NEUTAAL t-RACT ION) 

JNORGANICS 

169. Cy1iolde DL 4.97 3.93 79 5.00 6.25 125 
170. Fluor \Cle 2. 11 4.91 7.04 100 4.99 /.44 IO I 
17 l. Sulfide DL 25 27.4 110 74.6 '.l6. I 106 

AVERAGE RECOVERY FOR JNOAGANICS 96.3 112. 7 

OL ~ Detection limit. 
8 For constituents not detectud at or above the Cletectlon I lmit (DL), the orl9ln11l amount found ii; consiClereCI as z,,r·o In cal cu lat lny 
percent recovery. 

bpercent recovery= 100 • (C1-C 0 )/Ct. where Ct = •~ount recovered. C0 ~ original amount found, and Ct = amount spiked. 



Table A-8 (Continued) 

MATRIX SPIKE RECOVERIES FOR KILN ASH RESIDUE 

Sample Rusult 
Orl9lnal A•ount Amount 

Amount Found• Sp;ked Recovered 
Spike Constituent (ppm~ (ppm) ~l.. -

1,2,3. ◄ .7.8-He,achlarodlbenzo DL 0.010 
p-dlox1n 

1,2.3. ◄ .l,8-He•achlarodlbenzo OL 0.0096 
furan 

l,2,l,7,8-Pentachlorodlbenzo OL 0.010 
p-dlox1n 

1,2.3,7,8-Pentachlorodlbenzo- OL 0.0086 
furan 

2,3,7,8-Tetrachlorodloenzo OL 0.0099 
p-dloxln 

2.3,l,B-Tetrachlorodlbenzofuran DL 0.011 

AVERAGE RECOVERV FOR OJOX[HS/FURANS 

DL - Oetectlan limit. 

9 For constituent• not detected at or above the detection limit (OL), the original 
percent recovery.

0Percent recovery = 100 x (C1 ·C 0 )/Ct, where C1 = amount recovered, C0 = original 

___ ~,pl lcate Sdmple Resu It 
Percent Amount Amount Percent 

Reco111u-y 0 Spiked Recovered Rer.ovP.r·yh 

C"- l ( ppm ) ~~ . - __(44) -

101 0.010 104 

97 0.0098 98 

102 0.010 102 

87 ll.0086 86 

100 0.0097 97 

107 0 .OIi 108 

99 99 

amount found Is considered as ze,o In calculating 

amount found, and Ct =- amount splkt,d. 



Table A-9 

MATRIX SPIKE RECOVERIES FOR COMBUSTION GAS SCHUBBER WATER 
Sa!!'f)le Rosul t Oup I i ~ J t e Sd!!!P•e Re,;ul l 

Urlglnel Amount Amount Jlercent Amount Amount Pt!rc.er,t 
Amount foun<i11 SplkeCI Recovered Recovery 0 ~piked Mecn"ered Aecov1H v0 

__t!l_Spike Constituent (ppm) (ppm) (ppm) (,.) (ppm) (pp,.) 

VOLAJIL[S 

4. Heruene DL 0.050 0 043 86 0 .050 0.045 90 
9. Chlorobenzene DI 0.0SO 0.055 I IO 0 oso 0.056 11:7 

24. 1.1-0lchloruethene DL 0.050 0.040 80 0 050 0.040 80 
4J. Toluene DL 0.050 0.057 114 0 050 0.057 I 14 
47. Trichloroethane DL 0.050 0.053 106 0.050 0.054 IOU 

AVERAGE RECOVERY FOR VOLATILES 99. 2 100 .e 

SEMIVOLATILES (BASE/NEUTRAL FRACTION) 

52. 
88. 

Acanephthana 
1,4-Dtchlorobanzene 

DL 
0L 

0.050 
0.050 

0.039 
0.032 

78 
64 

II 
0 

0!-10 
050 

0.032 
0.029 

64 
58 

102. 2.4-0tnttrotoluane DL 0.050 0.057 11 ◄ (l . OSII U.051 114 

105. 
145. 
150. 

N-Nttroao·dt-n-propyla•lne 
Pyrena 
1,2,4-Trlchlorobenzene 

DL 
DL 
DL 

0.0!>0 
0.050 
0.050 

0.066 
0.044 
0.031 

132 
88 
62 

0. 050 
0 .050 
0 .050 

(I. 0!>8 
0 .041 
() .n:n 

I lb 

61 
64 

AVERAGE RfCOVfRY FOR SEMIVOLATILfS 89. T 95. 
(BASE/NEUTRAL FRACTION) 

METAi !'le 

159. 
161. 
168. 

Chro•lum 
Lead 
Zinc 

(total) OL 
DL 

2 .64 

o.·oso 
0.025 

10 

0.035 
0.022 

12.6 

70 
88 

IOO 

0.050 
0 02~ 

10 

0.034 
0.019 

12.4 

hH 
76 
98 

AVERAGE RECOVERY FOR METALS 96 80. 7 

INOR<iANICS 

0 100 0.112:..>169. Cyanide DL 0. IOO 0.014 14 22 
153 160 330 111 lbO jJt, 114 

11 l . Su If I de 
170. FluorlCle 

DL 5.0 4.0 80 ~ u J.2 64 

69.3 t,t,. TAVERAGE RECOVERY FOR INOA<iANICS 

DL - Detection limit. 
NA - Nut analyzed. 

"'For- con1>tltuents not detected ilt or <1bove the detection limit (DLI, lhe original a111ount fo .. rnl •d~ LUU~ Ith!• etJ •-=- .i1!1 u .,. t..d I 1 '' I dl llUJ 

per-cent recovery.
11Pe1cent rucuv•tr·y = 100 • (C1-C 0 )1Ct. where Ct - ,1,nount recoverelJ, C0 - o, lylnal amount fount.I. c:tfHJ (. t 

c~our·ce: •ater ..ays Onslte Engineering Heport for f-024 (Reference JI I. 



·rable A-9 (Continued) 

HATRIX SPIKE RECOVERIES FOR COMBUSTION GAS SCRUBBER WATER 

Spike Constituent 

DIOXINS/FURANS 

1.2.3,4,7.8-He•acnlorodtbenzo-p-dlo•ln 
l,2,3,4,1,B-Heaacn101odlbenzofuren 
1.2,3.7.8-Pentacnlorodtbenzo-p-dloKln 
1,2,3.7.B-Pentachlorodtb•n~ofuran 
2,3,7,8-Tetrachlorodtbanzo-p-dto•ln 
2.3.7.8-Jetrachlorodtbenzofuran 

AVERAGE RECOVERV FOR OIOXINS/FURANS 

Or lglnal 
Amount t- ounda 

(pp,n) 

DL 
0.01)03 

DL 
0.0001 

DL 
PL 

_ .. _ Sil~ ~_e_s_u_l-::':-----
Amount Percent 

Recovered Recove•vb 
_j_~ ill 

0.0001 99 
0 0010 IOI 
0.0010 104 
O.UUll9 89 
0.0009 94 
0.U0I0 IU4 

99 

t:!1 '!! l ~ ~ ~ 
Amuunt 

f.it!'Lovet~d 

(pl'_!IIL 

0.UOOI 
U.UIIIO 
0.UOIO 
0.UIIU9 
0.UIIU\f 
0.0011 

5,.,.,,1., R6'S~_!_ 
Perctc-111 

Recov ... , .,.ll 
_L~1 

10 I 
10"> 
101 

II 1 
9~ 

106 

99 

DL - Detection llmlt. 
NA - Not enalyzetJ. 

•for constituents not detected .. tor above the detection llmll (OL), the orlglnal amount fo.,n<J was co11•,lt1,,.,uJ d., ,.,,u in cdltulitll11\J 
percent recovery. 

bPurcent recovery = 100 a (Ct-Co)ICt. •here C1 = amount recuvered. - or i9lndl amuunt found, ant.I C1 ~ amo.,nl !>J1rkedC0 



Table A-10 

SUMMARY OF ACCURACY CORRECTION FACTORS 

Accurac~ Correction Factora 
Kiln Ash Scrubber Water 

BOAT List Constituent Total COmE!OSition Total ComE!osition 

222. Acetone 1 .000 1 .008 
6. Bromomethane NA 1 .008 

10. 2-Chloro-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 
28. cis-1,3-Dichloropropene 1.000 1.008 
34. Methyl ethyl ketone 1.000 1 .008 
42. Tetrachloroethene 1.000 1 .008 
46. 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 ,. 167 
116. Indeno(l,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 
F024 or the kiln ash residual. 

aThe accuracy correction factor is equal to 1 divided by the percent recovery 
correction factor. 
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Table A-10 (Continued) 

SUMMARY OF ACCURACY CORRECT~ON FACTORS 

BDAT List Constituent 

208. 
209. 
210. 
212. 

159. 
163. 

Hexachlorodibenzofurans 
Pentachlorodibenzo-p-dioxins 
Pentachlorodibenzofurans 
Tetrachlorodibenzofurans 

Chromium (total) 
Nickel 

Accuracy Correction Factora 
Kiln Ash Scrubber Water 

Total Composition Total Compositio~ 

, • 031 
1,000 
1. 163 
1.000 

1.000 
1.000 
1. 1Ll9 
1.000 

Scrubber Water 
Total Compositionb 

1.47 
l.08 

aThe 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 F024 wastewater. 
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APPENDIX B 

PLANT CODES 
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Code 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

X 
'f 
z 

Table 8-1 

PLAN:' COCES 

Plant 

DuPont Chemical Corr.pany 
Shell Chemical Company 
Vista Chemical Company 
Vulcan Chemical Company 
Velsicol Chemical Company 
LCP Chemicals 
Dow Chemical Company 
PPG Industries 
Formosa Plastics 
Borden Chemical 
Vulcan Materials Company 
PPG Industries 
Dow Chemical Company 
Shell Oil Company 
F'MC Corporation 
Denka Chemical Corporation 

ENSCO 
Waterways Experiment Station 
Envirite Corporation 

Location 

LaPlace, Louisiana 
Norco, Louisiana 
Lake Charles, Louisiana 
Wichita, Kansas 
Memphis, Tennessee 
Moundsville, West Virginia 
freeport, TeK.a.S 
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 
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APPENDIX C 

WASTE CHARACTERISTICS AFFECTING PERFORMANCE 
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