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- The US. Envrronmental Protecuon Agency (EPA or Agency) is today |
revrsmg the best demonstrated available technology (BDAT) treatment standards for :
organic constituents regu]ated in wastewater’ forms of the hazardous wastes listed as
K015, K016 K018, K019 K020, K023, K024 K028, K030;. K048 K049 K050, K051,

‘ K052 K087, K093, K094, U028 U069 U088, U102, U107, and U190 These hazardous

wastes, defined in Title 40, Code. gf Federal Regg_latrons (40 CFR), Sections 26131,

B 261.32, or 261.33;.are listed in Table 1-1 at the end of this section. This document _
- -presents EPA’s ratlonale and technical support for the revision of treatment standards -

for organic constltuents in the. wastewater forms of the prevrously mentloned wastes ‘In
this document, the wastes identified by the aforementtoned codes ‘may also be referred to

" as "the wastes of mterest

BDAT'treatment standards were established for the wastes of interest in
accordance with the amendments to the Resource Conservation: and Recovery Act
(RCRA) of 1976, enacted by the Hazardous and Solid Waste Amendments (HSWA) of
November 8 1984. Treatment standards for the wastes of mterest became effective on

* various dates, none later than May 8 1990 Since the effecnve dates, comphance wrth
" these BDAT treatment standards has been a prereqmsrte under 40 CFR Part 268 for
~ placement of the wastes m land disposal umts ' ' :

Cy .
e

‘Wastewaters are deﬁned as wastes$ ‘containing less than 1% (welght basxs) total

_ suspended solids?- (TSS) and less than 1% (weight basis) total organic carbon (TOC). . =
Wastes not meeting this definition are classified as nonwastewaters and must comply wrth
. the nonwastewater treatment standard ' :

’The term "total suspended sohds" (TSS) clanﬁes EPA’s prevrously used termmology of

“"total solids™ and "filterable solids." Specifically, total suspended solids is measured by
.- Method 209C (total suspended solids dried at 103-105°C) in Standard Method for th B

Exammatron of Water and Wgs;ewatgr, Sixteenth Edmon (1)

" 060301t . S 1-1




The Agency’s legal authority and ‘promulgated methodology for establishing . g@
treatment standards, and the petmon process necessary for requestmg a variance from .
the treatment standards, are summarized in EPA’s Methodologg for Developmg BDAT .
Treatr_gent Standards s (2). If the mdmdual concentrations of all of the regulated

consutuents (orgamcs morgamcs, and metals) in a waste, as generated, are lower than or

' equal to their respecnve concentr»anon-based treatment standa.rds, then treatment of that

waste is not required pnor to land dxsposal .

AThe previously promuléated_ treatment s_tandérds for the organie -
constituents regulated in wastewater forms of KOiS K016 K018, K019, K020, K023,
K024, K028, K030 K048, K049, K050, K051, K052, K087, K093, K094, U028, U069,
U088, U102, U107, and U190 were determined based on consutuent concentrations in

mcmerator scrubber water. This methodology was. used for the followmg reasons:

o EPA was not aware that wﬁste‘walter forms of the waste, as .
~ generated, existed; therefore, it was believed that the only o
-, wastewater forms of the waste that might be generated would have .
been derived from the treatment of the nonwastewater form of the .
waste by mclneratlon (ie. scrubber water); and '

. Actual wastewater treatment performance data for treatment of the
- wastes of interest or wastes ]udged to be similar were not readily
avaﬂable

~The Agency is;'reviéing the treatment standards for wastewater forms of the
wastes of interest and basing the treatment standards on available wastewater treatment
performance data rather than concentrations in incinerator scrubber water. This rev1510n
isin accordance with the methodology estabhshed by the Agency in the Third Third
- Final Rule (55 FR 22599) The Agency prefers to use. appropn_at_e wastewater _treatment
performance data from well-designed andbwell-operared wastewater treatment units to
| develop wastewater treatment standards whenever possible because they represent the

~ performance of actual wastewater treatment technologles, conversely, concentrations in
. ‘ i

Y

0603-01 a1 RN : 1-2.




N

. Sourc Leachate F039 For Whrch ere € Concentr tion-B ’_ed Treatment :

) performance data from several sources These sources include the Best Demonstrated
.~ Available Technology (BDAT) database wet air oxidation (WAO) and powdered

' | Technology DlVlSlOll (ITD) (now the Engmeenng and Analysis Dmston (EAD))
' 'database, the National Pollutant Discharge Elimination System (NPDES) database the .

. treatment performance data, data in literature that are not. part of the WERL database,
" ‘and data in literature submitted by mdustry on the WAO and PACT® treatment

. 'information in these. sources are presented in EPA’s Final Best Demonstrated Avatlable

' Technologg (gDAij) Background Document for U.and P Wastes and Multl-Sourcg '

: mcmerator scrubber water represent a resrdual from treatment of nonwastewaters and do

not spectfically reﬂect wastewater treatment

The revrsed BDAT treatment standards for organic constttuentsm .
wastewater forms of the wastes of mterest are based on wastewater treatment
activated ca.rbon addmon to brologxcal treatment (PACT®) data, the Industrial

Water Engmeenng Research Laboratory (WERL) database, industry submitted leachate

processes. Details regarding the development of a wastewater database combtmng the -

Leachate 039 Volume A: Wz tew ter Forrns of r amc and P Wastes and Multi-
Standards (3)

“Two exceptions to these revisions include the treatinent standard for benzal

o chlonde in wastewater forms of KOIS and the treatment standard for pentachloroethane

,in wastewater forms of K018, K028, and K030. The previously promulgated tréatment

standard for benzal chlonde in wastewater forms of K015 is not bemg revised. The |

" K015 treatment standard is based on benzal chlonde concentrattons in mcmerator

~ scrubber water and will continue to be based on incinerator scmbber water data because
- actual wastewater treatment performance data for benzal chloride are not available at

. this time. Dunng the development of the Third 'nnrd rule, a ooncentratton-based

* treatment standard for benzal chlortde could not be established due to ana.lytlml

, 'dtfﬁculues, a technology-based treatment standard was: then estabhshed for U017 (benzal

| NRINW-054 . .
060301.01j - - - 1-3




- chloride). However, because benzal chloride may be present in K015 in concentrations . |
above 88%, the Agency believes that it is Decessary to establish a eoncentration-based

‘ ' treatment standard for benzal chloride in wastewater forms of K015 to ensure ‘that the .
waste is substantlally treated pnor to land dlsposal Also during the development of the
Third Tlnrd rule, the Agency determined that complications arise in the quantlﬁcatlon of
pentachloroethane, a regulated constituent in- K018, K028, and K030 (see 55 FR 22611).
As such, the Agency promulgated a method of treatment standard, rather than a
eoneenrranon-based treatment standard forAtlns constituent. EPA is now removing
pentachloroethane' from regulation in wastewater forms of K018, K028, and K030. The
Agency believes that the. treatment of other regulated coﬁsﬁments in K018, K028, and
K030 will, in turn, provide treatment of pentachloroethane that i is sufﬁcxently protectlve
. of human health and the. envu'onment
\ The revised treatment standards promulgated today‘for"the 'regulate.d )

~ orgamc constituents in wastewater forms of K015, K016, K018 K019, K020 K023, K024,
K028 K030, K048 K049, K050, K051, K052, K087, K093, K094 U028 U069 U088 .
. U102, U107, and U190 wastes are hsted in Table 1-2. These treatment standards reflect

" the total concentratlon of each orgamc constituent regulated in the wastewater forms of BN

the: wastes of interest. The umts used to report total constituent oonoentranon are mg/L |
(parts-per-mr]llon ona wexght-by—volume basis).

_ Sections‘2'.'0 tllrough 6.0 of tln's document supplement discussions in the

V, ‘background documents listed in Table 1-3 by discossing applicable and demonstrated -
treatment te‘chrlologies, wastewater treatment pex"formance data, determinaﬁon'of the.
revised BDAT constituents selected for regulanon, and calculatlon of the revised
treatment standards. Section 7.0 contains aclmowledgements and Sectxon 8.0 lLists

‘ references Appendix A presents the wastewater treatment performance data, ona
‘constituent-by-constituent basis, that were used to determme the revised BDAT, and to
calculate the revised treatment standards promulgated in this regulation.

."l"
PO
'
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Table 1-1

Waste Code Definitions

KOIS Still bottoms from the dxstlllanon of ‘benzal chloride.

’ K016. Heavy ends or dlstﬂlatlon remdues from the producuon of ca.rbon
tetrachlonde _ .

K018 Heavy ends from the fractlonatlon column in ethyl chlonde productlon.

- K012 Heavy ends from the dlsullatxon of ethylene dlchlonde in ethylene
: dlchlonde producnon. : . .

'___Q Heavy ends from the dlstlllatlon of vxnyl chlonde in vmyl chlonde :
monomer production. .

K023, Distillation light ends from the productlon of phthahc a.nhydnde from . - .
- naphthalene. o _ . : B . -

K024, Dtstﬂlatlon bottoms from the productlon of phthahc anhydnde from
naphthalene

. K028 Spent catalyst from the hydrochlormatlon reactor in the productlon of
1,1, l-tnchloroethane :

K030. Column bottoms or heavy ends from the combined productlon of . _ -
: tnchloroethylene and perchloroethylene ‘ » ’

' § Dissolved air ﬂotatlon (DAF) ﬂoat from the petrolemn reﬁmng mdustry.‘
K049 Slop s011 emulslon sohds from the petroleum reﬁmng mdustry

- K050. Heat exchanger bundle cleamng sludge from the petroleum reﬁmng :
‘lndustry ,

K051 API separator éludge from the petroleu_m refining industry.




. Table11 - . . .
_ (Continuéd) ' '
e K052. Tank bottoms -(leaded) "'from the petroleum refining industty.

o . K087. Decanter tank tar sludge from-cokiné operations

e. K093 Dlstlllatlon hght ends from the productlon of phthahc anhydnde from
- . ortho-xylene.

e . K094, Distillation bottoms from the productlon of phthahc anhydnde from ortho-
o xylene. .

. U codes representing discarded commerclal chemical products off-specnﬁcatxon spemes,
contamer res:due, and spill res1due containing these constituents:

e URB bis2-Ethylhesl) Phthalate. - |~ - . o

. Dibutyl Phthalate.

Diethyl Phthalate. ~ . - , | o .

[ ]
-
S
o

Io

Dimethyl Phthalate.

Di-n-octyl Phthalate.

[ ]
-
=)
=]

E

®
c
[y
D
(o

Phthalic Anhydride.
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R Revised BDAT Treatment Standards for Organic Constituents
. " Regulated in Wastewater Forms of K015, K016, '
- K018, K019, K020, K023, K024, K028, K030, K048, '
K049, K050, K051, K052, K087, K093, K094, U028,
' U069 U088, U102 U107, and U190

1

. Kois. |
. Maximum for Any Smglc Grab Sample . R
. , " : : Total Constituent Conccntrauon
. BDAT List Constituent. . . in Wastewaters (mg/L)
| 57. Anthracene = . . oo
[ 218, Benzal chloride . o T 7 e
I 63. Benzo(b)fluoranthene S T 0085
. 65. Benzo(k)fluoranthene . I 1 E _ 0.059 _
c 141, Phepanthrene - ‘ T ees
. V‘ " 43, Toluene __ o ' ) 0080
| - T kois - - :
i Maximum for Any Single Grab Sample o
§ . : - o ‘ Total Consntucnt Oonccntratlon [
i o - BDAT List Consutuent ' ' 2 in Wastewaters (mg/L) l
; 110. Hexachlorobenzenc P . . o 0055 =
g 111._Hexach_lo:obutadxene o 3 . 0055 f
112. Hexachlorocyclopentadiene - . - e ees I .
113, Hexachloroethane ; e .. .. 0055
. g | 42. Tetrachloroethene  ~ - . o A 0056 l

’ *The treatment standard for ben_zﬂ chloﬁdei.nwn_nnmer forms of KO1S is not being revised,




. Tablel12-
‘ (Continued) ' -

- K018

‘ R Maximum,forAnyS.ingleGrabSample | ‘ .
- . R Total Constitucnt Concentration  §f
I - Bl?A’_I‘List Constituent in‘Wgsteyatgrs (mg/L) -
| Chloroéthane ' 01 '
FIS. Chlpromethax':e"" : -0.19 | | .

‘ 2 1,1-Dichloroethane __ . 0,059 ’

| 23. 12-Dichlorocthane _ ; 02

| 110. Hexachlorobenzene .0.055 - i
. ' "111. Hexachlorobutadiene 0.055 .

1 137. Pentachloroéthanq NR - ' i

| 45._1,1,1-Trich!oroe:hahe ‘ 0.054 i

i 113. Hexachloroethane P - 0.055 1

NR - Not Regulated. _

N




. . L - ‘Table12
A © " (Continued)
ke ]
r - Mamnum for Any Smgle Grab Samplc\ ' - . _ _
i o . Total Cousument Concentration L
\ BDAT List Constituent R ‘in Wastewaters (mg/L) =~ e ¢
| 68. bis(2-Chloroethylether y o 1 - 0033 o o '
’ 9. Chlorobenzene” . '.: - ’ R . A 0.057 \
| 14. Chloroform o | ol 0046
I '88. p-Dichlorobenzene ~ ’ S S 0090
1 23. 1,2-Dichlorocthane , '- L . s ' | Y
j 109. Fluorene ' - S _ ‘ 0.059_’ !
3 .113' Hexachlorocthane | ' - . : T 0055 ‘
. | 121, Naphthalene . CoL “ ' .. 0059 |
. | 141. Phenanthrene® - Lo Sl oS |
- . 148. 1,2,4,5-Teu'achlorobcn2cne IR ‘ S R L 0.055 _ ,
s 42, Tetrachloroethene _ ' o 1. 0056 : ‘ J
| 1,2,4-Tr1chlorobcnzcne | o . 0S5 i
g |45, 1,1-Trichkloroethase B e
‘ ( Maximum for ‘Any Smgle Grab Samplc | _ .
‘ * . o : : _ Total Constituent Goncentratton | N E
' i -BDAT L:st Constituent . " in Wastewaters (mg/L) |
i 2. 1,-2-Dichloroethan§_ B N _‘ 021, L |
f 41. 'LLnJTeQa@orocthmé i L X -y A (
| '42. Tetrachloroethene . ’ ' 0.056 | 1

] o |
al Maximuni for Any Smgle Grab Sample - . i
| ‘ " | Total Constituent Concentration l
_ ; _ BDAT List. Const:tucnt , : - : i:—: Wastewaters (mg/L) - l
. l 220. Phthalic Anhydride (mcasured as phthahc acid) 0.069 ' j




" Table 1:2

- (Cdlglt'inued“) | ‘

K024 .
Maximum for Any Single Grab Sample .
- \ N ~Total Constituent Concentration
BDAT List Constituent " in Wastewaters (mg/L)’

0.069

| 220. Phthalic Anhydride (measured as phthalic acid)

~ ‘Maximum for Any Single Grab Sample
o o Total Constituent Concentration
BDAT List Constituent . . o in Wastewaters (mg/L)
2. 1,1-Dichlorocthane | . Y
25. trans-12-Dichloroethene - . | © 0054
111. Hexachlorobutadiene - - , S © 0055
113. Hexachloroethane - N S 00ss
137,  Pentachlorocthane . R . ‘ .NR
40.. 11,12 Tetrachloroethane | ' 0.057
| 41 1,1,2,2-Tetrachlorocthane - . ] . : : 0057 - 4
42. Tetrachioroethene . C ' \ ‘ ) - 0.056
45." 1,1,1-Trichloroethane ’ - _ - 0.054
46. 112-Trichloroethane  © - . . 0054

NR - Not Regulated.

© 0603-01.00) ’ : 1-10 . ,




~  Table 1-2

, .1 - o  (Continued)

- . KO3O . . ) i o0 .
Maximum for My Single Grab Saﬁple B

’ : Total Consﬁtuent Concentration
BDAT List Constituent ~ : . in Wastewaters (mg/L)

R o-Dichldrobenune ‘ ‘ - o ) ' 0.088

X p-Dichlorébemne’-A L I L ~. . 0090

. Hexachlorobutadiene . ‘ ‘ o _' - - 0055

. Hexachloroethane ' S Y
. Pentachloroethane - o N 4 ’ . " NR

. 1,2,4,5-Tetrachlorobenzene, L | R 0.055
' 42. Tetrachloroethene : ' S _ 0.056
150. 1,2,4-Trichlorobeinzene : o D 0.055

" NR ~'Not chulatéd. o . | R




Ly

BT ‘Table 1.2 )

(Continued)
e v m% =

Maximum for Any Single Grab Sample

- : o - Toti\ll Constituent Concentration _
BDAT List Constituent ) in Wastewaters (mg/L)
4. Benmzene - | ' 1 . oa
- 62. B:enzo(a)pyicnc : o __ . ' . T 0061
. 70. bis(2-Ethylhexyphthalate = : o
80. Chrysene | ‘ : o 0059
I 98. Dinbuty Phthalate  © . | . 00s7
226. Ethylbenzene e I ' 0057
109. Fluorene o ‘ o ' 0.059
121. Naphthalene o . S 5 0.059
141, Phénanil;rcnc o S ' o . 0059
42 Phesol . | oo
145. Pyrene o o S o 0067 . |
43.- Toluene ' _ o 0.080

u 215-217. Xylenes (total) L 032

0603-01.a1 ’ - 1-12




® . .. Tablet2

-~ (Contimiied)

K049
Maximum for Any Single Grab Sample
. . S ‘ Total Constituent Concentration
BDAT List Constituent . . R in Wastewaters (mg/L)
57. Anthracene : o N K . 0059 .
4. Benzene SRR T Y V7Y
62. Benzo(a)pyrene S o 0061 .
70 bis(2-Ethylhexylyphthalate e Y'Y
8. Carbon Disulfide D T 0014
8. Chryseme ~ = . R | 0.059
| 96. 24-Dimethylphenol . , o . oms |
26 Bibybenzene . o . eesm

121. Naphthalene e — 0059
141, Phenanthrene ~ R : T 0089
142. Phenol. = - - I 1 ' 0.039 L \

145, Pyrene . | : co | - 0067 -
' | | V 0080

43. Toluene
215.-217. Xylenes (total)

e S NSrem) ittt P

» _ K050 .
N .. Maximum for Any Single Grab Sample

BDAT List Constituent ~ - | . in Wastewaters (mg/L)
62.. Benzo(a)pyrene . T L © 0061
1142 Phenat | ] o " 6.039°
\ _ —

!
L - ]
" Total Constituent Concentration [ ,
[
|
|
§




¥

Table 12 -

‘(Continued)

|
*
|
i
(,

Maximum for Ay Single Grab Sample
Lo : o Total Constituent Concentration

BDAT List Constituent . * in Wastewaters (mg/L)
52. Acenaphthene - C o~ 0059
57 Anthfdecnc 0.059
59. Benz(a)anthracene . 0059
" 4 Benzene ' T 014
62. Benzo(a)pyrene . 0.061
70. bis(2-Ethylhexyijphthalate - " 028
80. Chrysene - . ' ’ 0.059
98. Di-n-butyl Phthalate 0.057
26. Ethylbenzene 0057
109. Fluorene - 0,059
121. Naphthalene - 0.059
141. Phenanthrene . 0059 . |
142. Phenol ' 0039
145. Pyrene 0.067
43, Toluene - 0.080

. 032

[ 215217, Xytenes (total)

NRI/NW-054
0603-01.a1j
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" Table 12

- (Continﬁed), '

K052 -

= . " Maximum for Any Single Grab Sample _ _ ,
o R Total Constituent Concentration
BDAT List Constituent _ in Wastewaters (mg/L) -

'4. Benzéne 3 T om4

' 62. Benzo(a)pyrene 0.061

81. o-Cresol * ‘ o1
~ 82. Cresol (m-' and p- isbmers) L A' oom

96. * 2,4-Dimethylphenol 0.036

226. Ethylbenzene | 0057

121, Naphthalenc 0.059

141, Phenanthrene © - i

42. Phensd .

43. Toluene '

215.217. Xylenes (total)




Table 12

‘_ (Continued)'

: -MaydxﬂumforAnySingleGrdbSample R
S . " Total Cantitucnt ‘Concentration
" BDAT List Constituent o " in Wastewaters (mg/L) -
51 Acenaphthalene 7 | 0059
4. ‘Benzeme - SR | ) 0.14
80. Chrysene o S 008
108. Fluoranthene - S . T - 0068
|l 116. Ideno(1,23-cd)pyrenc | | - 00055 -
| 121. Naphhalene . = - 3 T 008y
141, Phenanthrene S : . | ) . 0059
1 4. Toluene ’ . . . . . 0.080
| 215.217. Xylenes (total) L | R X7}
. Maximum for Any‘Singlc Grab Sample ‘
- s o I . Total Constituent Concentration o
' BDAT. List Con.sﬁmegt - : ' . ’in’Wastewaters (mg/l..) : i
220. Phthalic Anhydride (measured as phthalic acid) o . 0.069 R
- ' ‘ . K094
' " Maximum for Any Single Grab Sample
. o ' o " Total Constituént Concentration
BDAT List Constituent o ' in Wastewaters (mg/L)
220. Phthalic Anhydride (measured as pEtPallc acid) d ' ' - 0069

0603-0la .- " e &




“Tablel2. .
- o i | L (Con_tih"uegl).

Maximum for Any Single Grab Shmple.
T - . | Total Constituent Concentration
N . - BDAT List Constituent . -~} - inWastewaters (mg/L)
' I 70. bis(2-Ethylhexyl)phthalate . L - L e

Maximum for ‘Any Single Grab Sample

' - L L Total Constitucnt Concentration
oo BDAT List Constituent . in Wastewaters (mg/L)

| 98. Di-n-butyl Phthalate - - T 0057

B
Maximiim for Any Single Grab Sample
' : C e . Tota_l_(.:onsﬁtuent Concentration
| - BDAT List Constituent e . in Wastewaters (mg/L)
[ 92. Diethyl Phthalate - I 020

' ‘ y - Maximum for Any Single Grab Sample

' o . Total Constituent Concentration -
BDAT List Constituent N . -, in Wastewaters (mg/L) '

97. Dimethyl Phthalate . 0047




Table1-2 o .

. - (Continued)
U107
Maximum for Any Single Grab Sample
: ’ . B ~ Total Constituent Concentranom
A BDAT List Constntuent R in Wastewaters (mg/L)
104, Di-n-octyl Phthalate 0017
U190 g

Manmum for Any Smgle Grab Sample
e - Total Oonst:tuent Concentration

BDAT List Constituent . _ - in Wastewaters (mg/L) .
220, Phtbalic Anhydride (measurcd as phthalicacid)y | - - . 0.069 -

A




. for Phthalate Wastes: K023 K024, K093, K094, U028, 1069, U088, U102, U107

Y

Table 1-3

Background Documents ‘Which Are Belng Amended

Final Best Demonstrated Available Technology (BDAT) Background Doggmen -
‘for K015 (5) (hereinafter referred to as the Background Document for Ko015). - -

Final Best Demgnstrated Available Technolggx (]_BDAZI:I Background Document
for K016, K018, K019, K020, and K030 (6) (hereinafter referred to as-the
Background Document for K016 K018, K019, K020, ‘and K030) ‘

'_ 'Fmal Best Demonstrated Avarlable.--Technolo DAT) Background Document

U190 (7) (hereinafter referred to as the Background Docnment for Phthalate
Wastes). - _ . .

Fina! Best Demonstrated Avaﬂable Technolo 'DA' Back ound Document
for K024 (8) (heremafter referred to as the Background Document for K024).

" Final Best Demonstrated Available Technology (BDAT) Background Document
- for Wastes From the Production of 1,1,1-Trichloroethane: K028, K029, K095, and
K096 (9) (hereinafter referred to as the Background Document for K028). ..

Final Best Dem nstrated Available Techinglo DAT) Background Document |

. for K048, K049, ' K050, K051, and K052 (10) (hereinafter referred to as the
, Background Document. for K048, K049, K050, K051, and KOSZ) 0

Final Best Demonstrated Available Technology (BDAT) Background Document : |
for K087 (11) (hereinafter referred to as the Background Document for K087).







20 - AMENDMENT TO 'I'HE "APPLICABLE AND DEMONSTRATED

o TREATMENT TECHNOLOGIES" SECTION OF THE FINAL BDAT .
. BACKGROUND DOCUMENTS FOR K015, K016, K018, K019, K020

K023, K024, K028 K030, K048, xo49 K050 K051 K052, K087, K093

- K094, U028, U069 U088 U102, U107 and U190: WASTEWATER |
ORGANICS ' ‘

Th:s section supplements the dlscussmn in Sectlon 3.0 (Apphcable and

- Demonstrated Treatment Technologles) concermng the followmg documents

e ,,Background Document for KOIS (5)
. D-Background Document for K016, K018 K019 K020 and K030 (6),
‘. 'Background Document for Phthalate Wastes (7),
'3 ' Background Document for K024 (8), : o
Ce Background Document for K028, K029, K095 and K096 (9); .
e Background Document for K048, K049 K050, KOSI and Kosa (10)

‘and o _ , f

o _Background Document for K087 (11).

'Ilus section dtscusses the technologtes that are apphcable for the treatment -
of orgamc constituents in wastewater forms- of the wastes of mterest and that can be
conmdered demonstrated for the purpose of estabhshmg BDAT

5 An' piicable Treatment Technologies !

To be consldered apphcable a technology must theoreumlly be usable to

. 'treat the waste Deta.lled descnptlons of technologles that are apphcable for treatment -

I

NRI/NW-054
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of listed hazardous wastes are provrded in EPA’ Treatment Technolo Back ound . :
m___gr_l-(4) ' , o T -

 Since wastewater forms of the wastes of mterest may contam organic |
' eonsntuents at treatable concentratlons apphcable treatment technologles include those
that destroy or reduce the total amount of organic eompounds in the wastewater. The
‘ Agency has identified the foIlowmg treatment technologles as potentrally apphcable for V-b .
treatment of these wastes: '

o _Biological treatment (inélﬁding aerobic fixed film, aerobic lagoons, -
activated sludge, anaerobic fixed film, rotating biological contactors,
sequentlal batch reactors, and trickling ﬁlter technologles),

e Carbon adsorptlon (mcludlng activated carbon and granular
- - activated carbon technologles), . o

e Chemical oxldanon,

o - Chermcally assisted clanﬁcatlon (mcludlng chermcal precrpltatlon A
: technology); - |

e \Incmeratlon (mcludmg fluidized-bed, rotary kiln, and hqmd m]ectron
mcmerauon),

. PACT” treatment (mcludmg powdered actlvated carbon addition to
- activated sludge and biological granular actrvated carbon , - -
technologies); . -
e ‘Reverse oSmosis';
e Solvent extréction'(inclﬁding liiluid-liquid extraction technology);

e Stripping treatment (mcludmg steam stnppmg and air stnppmg
' technologles), and .

~_ o ' Wet air oxxdatlon (mcluding supercritical oJridarion technology).

N . N . .
’ . i . - R .
' -~ . ” . - N o 3
f . . o . . R
. - . B
. .
. - . . - .
©  NRI/NW-054 ' ) :
. -
' ¢
N
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-

Total recycle or reuse may also be apphcable for certain wastes. These treatment

. technologies were identified based on current waste treatment practices and engmeermg

judgment.

‘The concentratlons and type(s) of constlruents present in a waste generally
determine whick technology is most apphcable. For example, wet air oxidation, PACI‘
treatment, blologlcal treatment, and solvent extraction are apphcable for treatment of

" wastewaters contammg a total organic carbon concentration up to 1% and is often used

o ,as a-polishing step followmg pnma.ry treatment by biological treatment, solvent

extraction, or wet. air oxidation. Typwelly, carbon adsorptlon is applicable for. treatment
of wastewaters containing a total orgamc carbon concentration of less than 0.1%. Some
of the wastewaters that are the subject of this document may contain consntuents that

.are too toxic to be treated effectlvely by blologtcal.treatment or PACT' treatment.

Brief dlscussmns of each of the technologies 1dent1ﬁed as. apphcable for the
treatment of orgamc constituents in wastewater forms of the wastes of mterest areé given

| below.

| Biological 'Trgatm‘ent
Biological. treatment is a destruction technology in which hazardous organic
constituents in wastewaters are blodegraded This technology generates two treatment
residuals: a treated effluent and,a waste biosludge.. Waste biosludge may be land

) dlsposed without further treatment if it meets the apphcable BDAT nonwastewater

treatment standards for regulated eonstmlents

Carbon Adso t_i n

Carbon adsorptlon isa separatlon technology in wh:ch hazardous orgamc

constrtuents in wastewaters are selecnvely adsorbed onto actlvated earbon. This

0603015 . o 2-3




technology generates two treatment residuals: a treated effluent and spent activated .
carbon. The spent activated carbon can be reactivated, recycled, or incinerated. ‘
"Chemical Oxidation - ) L
. . . .
~ Chemical oxidation is a destructlon technology in whrch inorganic cyanide,
- some dissolved orgamc compounds and sulﬁdes are chemreally oxidized to yield carbon
ledee, .water, salts, srmple organic acids, and su]fates. This technology generates one A
treatment residual: treated effluent. ' |

Chemically-Assisted Clarificgtion

Chem1cally~assmted clanﬁcatlon, mcludmg chemical precxpxtatlon, isa
separatlon technology in which the addition of chemicals during treatment results in the
- formation of pre(:lpltates from the organic or morgamc constituents in wastewater ’Ihe
| solids formed are then separated from the wastewater by setthng, clanﬁcatlon, and/or . .
- polishing ﬁltratlon This technology generates two treatment residuals: treated A ‘ B
wastewater effluent and separated solid precipitate. The solid preclpltate may be land
dlsposed without further treatment 1f it meets the apphcable BDAT nonwastewater
treatment standards. . ' '

Incineration = - ‘ : N \

. ) Incineration i isa destruction’ technology in which heat is transferred to a
waste to destablhze chermcal bonds. and destroy orgamc constltuents Ina ﬂmdlzed-bed

incinerator, waste is m]ected into the ﬂmdlzed-bed matenal (generally sand and/or

' mcmerator ash), where it is heated to its ignition temperature “Heat energy from: the 4

combustion reactions is then transferred back to the fluidized bed. Ash is removed

periodically during opere.tion and during bed change-outs.. ‘

, 0603-01.05) ' . _ 24




Ina ‘rota.ry kiln incinerator, wastes are fed lnto the elevated end of the
kiln. The rotanon of the kiln causes the waste to mix with hot gases to heat the waste to
its ignition temperature Combustton gases ﬁ'om the kiln enter an afterburner for
complete destruction of ofganic waste constrtuents Other wastes may also be injected:

: into the afterburner Also ash is removed from the lower end of the klln.

N hl

‘ In a liquid injection mcmerator liquid wastes are atomlzed and mjected

- into the mcmerator In general, only wastes with low or- neghgrblc ash contents are
‘ amenable to hqmd m]ectton incineration. Therefore thrs technology does not generate

an ash res1dua1

Combustlon gases from the incinerators are fed to scrubber systems for
eoolmg and removal of entrained partrculates and acid gases, if present In general, with
the exception of liquid injection mcmeratton, two resrduals are generated by mcmeratton
processes. ash and scrubber water. S ‘ |

’M’I_r_eat__menl

PACI" treatment isa combmanon of w.rbon adsorptton and blologrcal

- treatment. It is a destruction technology in Wthh hazardous organic constrtuents are (
‘biodegraded and' selecttvely adsorbed onto powdered actrvated carbon This technology

generates two treatment residuals: - a treated effluent and spent carbon/'blosludge 'I‘he

spent carbon may be regenerated and recycled to the process or mcmerated

Reverse Osmosis

Reverse osmosis is a separatlon technology in wlnch dlssolved organrcs -

, (usually salts) are. removed from a wastewater by filtering the wastewater through a
, semlpermeable membrane at a pressure greater than the osmottc pressure mused by the |

drssolved orgamc constttuents _This technology generates two residuals: the treated

g

0603-0l.07 . : 25 W




‘effluent and the concentrated organic salt matenals that do not pass through the . '
membrane. S - '

Solvent Extraction - _ o

Solvent extracnon isa separanon technology in which hazardous orgamc
eonsntuents are removed from a waste due to greater solubility in the solvent phase than
'in the waste phase Thts technology generates two residuals: a treated waste resxdual
"and an extract. The extract may be recycled or treated by mcmeranon.

Stripping Treatment
Stripping treatment is a separatlon technology in wlnch volatile orgamc
| 'consntuents ina hqmd waste are physrcally fransferred to a flowing gas or vapor In -
steam stnppmg, steam contacts the waste, strips the volatile organics, and carries them to
‘a condenser where the mixture of orgamc vapors and steam 1s condensed and collected .
in an accumulator tank In air stripping, air contacts the waste and strips the volatrle
organic constxtnents Atr stripping generates one treatment residual: treated efﬂuent
Ermsslons generated from air stnppmg may reqmre further treatment.

~ - Wet Air Oﬁgag"on_ ‘

- Wet air oxidation is a destruction technoloéy in which haza.rdons ‘organ'ic
constituents in wastes are oxidized and deetroyed under pressure at elevated
-temperatures in the presence of dissolved oxygen. This technology is apphcable for
wastes compnsed pnmarxly of water and contatmng a total organic carbon concentration -
of up to 10%. Wet air oxidation generates one treatment residual: treated. efﬂuent.

" The treated efﬂuent may require further treatment for hazardous organic constituents by
carbon adsorptton or PACI" treatment. Emtssrons from wet a:r oxldatton may a.Iso

require further treatment.

" 0603-01.05 Ty ' .26 LT
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22 . ﬁemonstreted Treatment Technologies
The performance data presented in Appendix A of this document include'
full-scale treatment performance data for all of these technologles Therefore, all of the -

" teclmologles 1dent1ﬁed as applicable for the treatment of organic consutuents in

wastewater forms of the wastes of interest have been "demonstrated" in ﬁxll-scale

' operatlon for treatment of wastewaters contatmng these constituents or constltuents
determined to be similar. The Agency believes that all of these wastewater treatment
technologles deserved further consxderatlon as potentxal Best Demonstrated Avallable

: Technologxes for the constituents m the wastes of interest. .

-~

0603-01.8 . ' S 2-7




. ‘ | |
A
. . . -~ a | |
‘ ) [ ‘ '
-, .
. i | '4 |
- . ' . | | |
- -~ | | |
| .
. B ‘ ' )
f . o |
| | .
. . | |
- . . - ’ 4 A ‘ | | |
. ) ' A | |
| .
. | | |
. ' : |
~ - -,
| | | | | | | - - ) . v L4 .
- M - | | |
’ - . | | |
“ - l | | |
A} T ' a ' . ’ | |
- : l | | | |
. . ) . : ‘
. - | | | .
| | | ‘ ‘ ' . A
| N | . T a -
| .
. \ . ’ ' ) . | | }
. - . o N ‘ . :‘ | |
. - . : ‘ | | |
- 4 | | | | |
2 ’ |
. - a4 ' | .. | | | ‘
- 1 - . . ' - |
| ’ . . - | |
- ‘ . . L ' - . |
R . - . . ' “ - |
. . T
A . . - ° . . l | | |
| | ; . . -0
» ) . : . |
. . : i | |
. ' { a
f I - ‘ | | |
- ' ' | | .
i) . ~ : * A ‘ . .
LY tT : | | |
| | | . ) [N
b . ’ | | | |
. . * : | :
. ! / N
. . 1 ; o - |
. B . - N |
. . | ) |
. . ' ‘ ‘ |
- < ’ N | | "
B | . . A T .
| ) . R LY ’ ’
[ |
B o
. . | | A- | ._‘
- “ A |
. . T ' ' | | | '
_ .
. " ’ | | .
. M | | | | |




' . 0 AMENDMENT TO THE "TREATMENT PERFORMANCE DATABASE'
. - SECTION OF THE FINAL BDAT BACKGROUND DOCUMENTS FOR
K015, K016, K018, K019, K020, K023, K024, K028, K030, K048, K049,

: K050 K051, K052, K087, K093, ‘K094, U028, U069 U088, U102 U107 and
Ul90. WASTEWATER ORGANICS L

: This sectton supplements the dtscnssron in Section 4 0 (T reatment
‘ Performance Database) of the followmg documents unless stated otherwxse

= | Background Docunmnt for K15 5y | _
°« ' Background Document for K016 K018, K019 K020 and K030 (6), ;
. . | / Background Document for Phthalate Wastes (7), |
| . . Background Document for K024 8);
- ‘ .Background Document for K028, K02§ ‘K095, and K096 (9).

. e .‘_Background Document for K048, K049 K050, K051, and K052 (10), O
: : and . , _ A .

o Background Document for K087 (11)

. Since the Agency does not have any treatment performance data for -

' orgamc constttuents in wastewater forms of KOIS K016, K018 K019, K020, K023, K024,
K028, K030, K048, K049 K050 KOSl K052, K087, K093 K094 U028, U069, U088,
U102, U107, and U190 wastewater treatment performance data from several other data

, 'sources were exammed Deta.tls regardmg the development of the wastewater treatment .

performance database usmg these sources are presented in EPA’s Final Beg_t o
Demonstrated Available Technolo DAT) Back ound D ent for U and P

- ‘Wastes and Multi-Source Le‘achatg (‘_EQQQ), Volume A: Wastgv_v_at_er Forms of Orgamc U.
and P Wastes and Multi-Source. I_fgachate (£Q32)_For Which There Are Ooncentratton- '
© Based Treatment Standards (3). | S . |




- This section presents the wastewater treatment performance data avatlable
fo the Agency for each BDAT List organic constituent regulated in the wastes of mterest'.' .
."Secnon 3.1 glves a bnef description of each data source examined for applicable -
wastewater treatment performance data. Sectlon 32 dlscusses the wastewater treatment '
‘ performance data consxdered in determmmg BDAT. The actual treatment performance .y
- .'data available to EPA for each constituent regulated in the wastes of mterest are ' ’
presented on a consntuent-by-consntuent basis in the tables of Appendrx A

31 ‘ Sources of Treatment Performance Data

The sources exammed for apphcable wastewater treatment performance
data mcluded L _— ~ s

L

* The BDAT database;
. “WAO/PA;‘C'I‘ daia{ o | | ‘
e | TheEAD’databasct. o ) L .
e The NPDES databasc; o |
e The WERL database,
e Industry subm1tted leachate treatment performance data;

e Data in hterature that were not a]ready part of the WERL
; database; and

"« Data in literature submitted by mdustry on the WAO and PACT®
. treatment processes )

N .
I

, | 'I‘tte treatment performance' data from tliese sources were used to
' determme BDAT for orgamc constituents in the wastewater forms of K015 K016, K018
. K019, K020 K023, K024, K028, K030, K048 K049, KOSO K051, K052, K087, K093
K094, U028 U069 U088, UIOQ., U107 and U190.

PR . ‘. . . ' )
- ] . , .. ' R . o
. . : . . ) L. . M
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311 - . BDAT Database

‘The BDAT database consrsts of treatment’ performance data collected to

estabhsh treatment standards for wastes regulated in the Frrst, Second and Tlnrd Thtrd ,

BDAT Land Dlsposal Restnctlons rulemakmgs

‘Extensive samphng of mcmerauon systems has been conducted under the
BDAT program. As part of these samphng efforts mcmerator scrubber water data were

~ collected to determine BDAT treatment standards for wastewater forms of vanous

hazardous wastes. As dtscussed in Sectlon 1. 0 however, the Agency prefers to use

appropnate wastewater treatment performance data from well-desrgned and well- .

operated wastewater treatment units rather than constituent concentratrons in scrubber

~ water to develop wastewater treatment standards (This does not, however, preclude the *
* . Agency from estabhshmg treatment standards for wastes based on constttuent |

‘ concentratlons in incinerator scrubber waters on a case-by case basis.) . Therefore, only

~'treatment performance data from the BDAT database that represent a specific . |

technology amenable to wastewater treatment, such as brologlcal treatment of chemical

precrprtatron, were examined as potentral treatment performance data for determmatton -

of treatment standards for the constltuents regulated in the wastes of interest.

" BDAT wastewater treatment performance data were available for K103
K104 and K062 from the First and Second Third groups of wastes. The wastewater
treatment technologles represented by the data for these waste codes include
hquld/hquld extraction, steam stnppmg, a.nd actlvated carbon adsorptlon for orgamc -
constttuents - .

1

Addrtlonally, as part of the development of the fmal rule restnctmg the

- lland dlsposa.l of solvent wastes F001-F005, the Agency exammed data from EAD

samphng episodes, which are presented in the F001-F005 background document (12)

... 'The technologies- represented by the data for these waste codes mclude brologtcal

L7
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'treatment, activated carbon adsorption, steam stnppmg, air stnpplng, and wet air R . .
B oxtdatnon The wastewater treatment performance data for constituents regulated in -
F001-F005 were incorporated into the wastewater treatment database

312 WAO/PA‘cr Data

For spec:ﬁc Third. Thrrd Uand P waste codes, a wastewater treatment test
was conducted using wet air o:ndauon (WAO) and PACT' treatment technologles The
treatment performance data from this test were meorporated into the wastewater '

‘. treatment database.’ '

313 EAD Database-Promulgated Limits .

 In response'to the Federal Water Pollution Control Act (FWPCA) of 1972
and the Clean Water Act (CWA) of 1977 EPA promulgated regu'lations to reduce the
 levels of pollutants in wastewaters dlscharged from industrial point sources usmg the
. "Best Available Technology Economically Achlevable The responsrbihty for developmg
and promulgatmg effluent limitations gurdelmes was assigned to the Industrial )
Technology Dmsmn (ITD), now the Engmeermg and Analysrs Division (EAD), within
EPA’s Office of Water Regulatrons and Standards. To date, EPA has promulgated
efﬂnent regulations for 27 industrial categones

jfhe _‘treatme'nt performanee data used in promnlgation efforts have been

. summarized by category in specific effluent limitations guidelines and standards -
development documents. The treatment performance data from-the Final Development
Document for Effluent Lamrtanons Guidelines and Standards for the Orgamc Chemicals,
Plastics, and Synthetic Fibers Point Source Categoxy for BDAT Lrst organic oonstltuents
 for which effluent limitations exist were incorporated into the wastewater treatment - _
database. - | I .. ' v ]
- . e
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314 NPDES Database.

/

Under the Clean Water ‘Act, the'discharge of pollutants into the waters of. |

'the United States is prohlblted unless a permit is issued by EPA or a state under the .

Natlonal Pollutant Dlscharge Elimination System (NPDES) ‘An NPDES permrt

‘ estabhshes effluent Inmtatlons for specific pollutants that a facrhty may discharge. The
_ permit also estabhshes momtormg and reporting reqmremems for a facxhty to determme

whether the effluent lumtatlons are bemg met. The momtormg data subrmtted to the ~

'~ Agency by facilities as part of the NPDBS permit program is summanzed in the NPDES

database. . . . ; : _ . | _ . .

'Ibe NPDES database was searched to 1dent1fy facihnes that have

‘monitoring data for 90 BDAT List constituents. ‘Data from this search, representmg

constituent concentratlons in efﬂuents from wastewater treatment, have been
mcorporated into the wastewater treatment database However, EPA was unable to
evaluate whether substantxal treatment occurred because the correspondmg mﬂuent
eoncentratlons of the constituents were not ava.llable Also, the treatment technologres
or treatment trains represented by thée NPDES data were identified in some, but not all -
cases. Therefore, 'NPDES data were used to calculate treatment standards only when

" other data were unavallable - ’ o - L

- 315 WERL Database

EPA’s Rlsk Reductron Engmeenng I.aboratory, wluch now mcludes the
former Water Engineering Research Laboratory (WERL), has developed and is

) contmumg to expand a database on the treatablhty of chemicals in vanous types of
‘waters and wastewaters. This WERL database has been complled from wastewater
treatment- performance data available in hterature The treatment performance data for »

" BDAT List constituents in this database were'mcluded in the wastewater treatment o '

-

database. - o -

NRI/NW-054 r S .
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/

.. 316 -" Leachate Treatment Perfoi'nlance Datn ' - ) . o

Leachate treatment performance data were submitted to the Agency prior
to the proposal of the Third Thxrd Land Dlsposal Restncnons rule. The data were .
developed and complled by a committee compnsed of representanves of several major
domestic corporations. This leachate committee was formed in April 1989 following the
stay by the U.S. Court of Appen]s D.C. Circuit, of thie Land Disposal Restrictions for the
“First Third group of wastes as it applied to hazardous waste leachate (Waste -
Management Inc. vs. EPA CADC, No. 88-1581 8/9/88)

* The data sub‘mitted included waste chnracteﬁzaﬁon/ data and full- and
bench-scale- treatment performance data for mulu-source leachate. For those vy
- constituents wnh little or no wastewater treatment performance data but for which
industry-submitted leachate treatment performance data were avatlable and showed
substantial treatment, the Agency used the leachate treatment performance data as the
bams for mlculanng concentratlon-based treatment standards. The leachate treatment | .
performanoe data that were used to recalculate BDAT treatment standards proposed in
the Third 'Hnrd Final Rule have been mcluded in the wastewater treatment database

3.7 '_ - Other Sources

Other sources of wastewatef treatment nerforniance 'date for BDAT List
constituents include data in literature: that were not already part of the WERL database
and data in literature submitted by mdustry on the WAO and PACT® treatment -
_processes. ‘ '

. 32" . . - Treatment Performance Database -

All of the treatment performance data that were considered inthe . -

development of the treatment standards for organic constituents in wastewater forms of

0603-01.0 o 36



. .
.

the wastes of mterest are summanzed in the tables of Appendtx A (The data that were
used to calculate each of the revised BDAT treatment standards are shown in these
tables with an asterisk.) These data are discussed in greater detail in EPA’s Final Best

Demonstrated AvaJlable Technology (BDAT) Backg;ound Document for U and P

. Wastes and Multl-Sgurce Leachate (5:039 ), Volume A: Wastewater Forms of Organic U |

and P Wastes and Multi-Source Leachate (£032) For Wh_l_ch There Are Concentratton-

- Based Treatment Standards (3).‘

‘ The discussions that precede each of the data tables in Appendtx A present{l .
any addmonal data that may have been considered in determnnng the final '
.concentratlon-based treatment standards. The Agency prefers, whenever possible, to use

| .appmpnate wastewater treatment performance data from well—desrgned and well- .
. operated wastéwater treatment units rather than data from incinerator scrubber water.
" The wastewater treatment performance data in Appendtx A were accumulated from

_~wastes tliat exhibited sim'ilar characteristics to the wastes of interest - in terms of '

treatment performance and treatment selection. Furthermore, the Agency believes that -
the wastewater treatment performance data presented in Appendix A represent the best

' ‘sources of treatment performance data for organic constituents in wastewater forms of -

the wastes of interest.
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A

. 40 °  * AMENDMENT TO THE IDENTIFICATION OF BEST

s wastes of concern or wastes ]udged to be similar, The treatment performance data that

' DEMONSTRATED AVAILABLE TECHNOLOGY (BDAT)" SECTION OF
THE FINAL BDAT BACKGROUND DOCUMENTS FOR K015, K016,
K018, K019, K020, K023, K024, K028, K030, K048, K049, K050, K051,
7 K052, K087, K093, K094, U028, U069, U088, U102, U107, AND uLs0: -
WASTEWATER ORGANICS

. Thls secnon supplements the discussion in Section S 0 (Idennﬁeatron of
Best Demonstrated and Available Technology (BDAT)) of the followmg documents

. Background.Document for K015 (5);

. -'Background'Document for Kois K018, K019, K020, and K030 6); |
. Background Document for Phthalate Wastes (7), :

. Background Document for K024 ®);
°« _Background Document for KOZB K029, K095 and K096 9);

e Background Document for K048, K049, KOSO KOSI and K052 (10),
-« and - . :

s A.Ba(:kground Document for K0-87’(~11).‘ \

, The best demonstrated available technology (BDAT) is determmed based
ona thorough review. of all the treatment performance data available to EPA for the

Ly \

-

‘were evaluated for these wastes are presented in Appendlx A -

1

_ As descnbed in EPA’s Methodolog Do ent for Dev lopin BDAT
- Treatmegt S_@darg (2), after all apphcable and demonstrated treatment technologres
are identified for the wastes of interest, treatment performance data are examined to .




rdennfy the t°°hn°1°g‘°5 that Pefform "best." The treatment performance data are . '
evaluated .to determine: ‘ .o .

L Whether the data represent operatton of a well-deSIgned and well- -
operated treatment system ' .

“e. - Whether sufﬁcrent analytlcal quality assurance/quahty control
~ measures were employed to ensure the accuracy of the data; and

o 'Whether the appropnate measure of performance was used to assess " ,.
" the performance of the particular treatment technology A

" The Agency then determlnes whether the best demonstrated technology is avarlable
An avarlable treatment technology is one that (l) is not a propnetary or patented-
process that cannot be purchased or ‘licensed from the proprietor (i.e., it must be - E
commercially avallable) and (2) substantlally dlmrmshes the toxicity of the waste or
substantlally reduces the likelihood of migration of hazardous constltuents from the

waste. A . R .

The Agency determines the "best demonstrated technology for each
constltuent by a thorough review of all the treatment performance data available for
~each constituent. The best demonstrated technology ; selected for éach constituent is
| described in Appendix A, along with the presentation of treatment performance data.

 To determine the best demonstrated technolo‘gy for specific cons,tituents in
wastewaters, a hierarchy was.-established to evaluate the data presented in Section 3. (l
These data came from a variety of sources as identified in Section 3.2. -In general, the
Agency beheves that data from the EAD and BDAT programs are superior data than
those from other sources; The EAD database, described in Section 3.1.3, is a .
comprehensxve source of wastewater treatment performance data and usually rreprese'nts
longer term sampling with a greater number of sample séts than the other wastewater

, . . .
-~ N . . .
, “ . .-
7 . X - * .
. L . .
- ’ . I

NRI/NWL054
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. C treatment databases, and data generated as part of the BDAT program follow EPA
protocols for samplmg and analysis. procedures | ' ‘

- The following is an + outline of the.dat'a source hierarchy used to determine
" the best demonstrated technology for wastewater 'const'itu‘ents'incloded in this document.
All data used in determining BDAT for a' constituent came from the highest level in the
. hierarchy in \\(hich they were available for a parttcular conStituent.

. Q) " EAD treatment performance data that were used to promulgate an
_EAD effluent-based limitation standard. 'l'he data representmg EAD
"~ - Option I were used in all cases (13).

() Agency-sponsored BDAT wastewater treatment test data.

) '»‘(3) B Industry-submrtted multl-source leachate. treatment performance
: data, where the data showed substantial treatment -

s

- “) Other avarlable treatment performance data. Evaluatron of these. ‘

. ‘ T datawerebasedon

(a) The treatment technology for wh1ch data where avallable,

-(b) Whether the data represented full-, pllot- or bench-scale
- treatment;

"~ (¢) . The concentration of the constxtuent of mterest in‘the
efﬂuent from treatment;

. (d) The average concentratlon of the constituent of interest m
the effluent from treatment; and

1

(e) The removal efﬁcrency of. the treatment technology
Fu]]-sca.le treatment performance data with an influent constituent
concentration range greater than 100 ppb were preferred over.data =

. from pilot- or bench-scale operatrons or from operations with a low

' (i.e., 0-100 ppb) influent constituent concentration range. If several .
L : sets of data met these criteria (i.e., full-scale avallable technologles
o~ T with high influent constituent concentratlons), they were compared
‘ by examination of their average effluent values and percent

. 060301a§ \ ' - 43




| remova]s to determme the data set(s) with the lowest effluent values
and the technology with the hlghest percent removal

- ) D (i treatment performance data were not available from any of the
- examined sources, data were transferred from a structurally smnlar
constrtuent : -

| The apphcable and demonstrated technologtes 1dent1ﬁed 1n Sections 2. 1

and 2.2 that were determined to be best for each constrtuent, as identified in
Appendtx A, are all commercrally available. In addmon, the treatment performance data
~ included in Appendlx A show substantral treatment of each consntuent by the -
corresponding technologies selected as BDAT. Therefore the best demonstrated B

: technology for each constituent is also cons1dered to be avallable, and is BDAT for that
. . constituent.

‘In some cases, (deviations from the above data source hierarchy were :

necessary based on the data nve.ilablé for specific constituents. These deviations are - ’
addressed in the relevant constituent discusSions_ of Appendix A

. 0603-01.nrf . . ’ - 44
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| . -~ 50 AMENDMENT TO THE *SELECTION OF REGULATED

- Standards (2_),_ constituents selected for regnlation must satisfy the following _critéria:

' ‘broader group. For example, ﬁ'om a group of constttuents that react similarly to .
. treatment, ‘the Agency may select for regulatton those constttuents that (1) are the most
~ difficult to treat, based on waste cha.ractensttes aﬁfectmg treatment performance, (2) are

are present in the untreated waste in the highest concentrations. Selecting a subset of

* 0603-01.asj o SN |

CONSTITUENTS" SECI'ION OF THE FINAL BDAT BACKGROUND

. DOCUMENTS FOR ko1s, K028, AND K030: WASTEWATER
' ‘ORGANICS |

‘ This section supplements the dtscussmn in Sectton 6.0 (Selectton of
Regulated Constttuents) in the followmg documents '

e Background Document for K016 K018 K019 K(YZO and K030 (6),
SRy and :

. Background Document for K028 ‘K029, K095 and K096 (9)

I

- As discussed in EPA’s Methodology for Developing BDAT Treatment a

"1 - The constituent must be on the BDAT Li t‘of: constituents.
: Presence on the BDAT List means that EPA-approved methods .~ - -
extst for analysrs of the constttuent in treated waste matnces

2. 'Ihe constituent must be present in, or be suspected of bemg present
- in, the untreated. waste. Analyttcal difficulties may prevent a
constituent from being identified in the untreated waste, but its -
-identification in a treatment residual may lead the Agency to _
conclude that it is present in the untreated waste. - o o

From a group of constttuents that are ehgtble for regulatton because they 5
meet the above criteria, EPA may select a subset of constttuents that represents the

represéntative of other constttuents in the waste, based on structural s:mtlarmes, or (3)




A

'eonstttuents for regu]atlon is done to facrhtate 1mp1ementat10n of the compliance and .
enforcement program. ' '

‘ - The Agency acknowledges that in certain instances, comphance with the

" BDAT treatment ‘standards cannot be demonstrated due to analytical difficulties in the
'analyms of certain wastes. In‘such instances, if the waste has been treated w1th a

" combustion BDAT process and an analytical sensitivity (1 e, detection hmn) wlthm an
order of magnitude of the treatment standard has been achieved, the Agency will
consider that. comphance with the treatment standard for the respectlve oonstltuents in
the waste has been demonstrated (14).

51 - BDAT List' Constltuent Deleted from Further Consideration for Regglatlon -
(gentachloroethane) )

o Imtxally, all organic constltuents in the waste codes addressed in this
document which were regulated during the First, Second, or Third Thll'd mlemaklngs
: were considered by the Agency for regulation. However, during the development of the
-Third Third rule, pentaehiorOetha.ne (a regulated constituent in K018, K028, and K030
which was originally included on the BDAT List of constituents) was removed from the -
BDAT List-of constituents due to analytical concerns. Therefore, the Agency is deleting‘
pentachloroethane from further _regtrletion in wastewater forrns of K018, K028, and‘ A
. KO030.

82 ‘ BDAT List Constituents Selected for Regulation

| ‘The Agency is r'eyising the regulations for all of the organic eo'nsti'tuents in .
" the wastewater forms of each waste selected' for regulation during the First, Second, or |
. ‘Tlnrd Third rules with the exceptlons of pentachloroethane (dlscussed above) and benza.l
chlonde As discussed in Sectlon 1.0, the promulgated treatment standard for benzal

06030105 . T - 52




At 3 s mmir o m

' wastes of concern selected for regulatlon are presented in Table 5-1.

‘

chloride in wastewater forms of K015 is not bemg revnsed The constltuents in the ‘

0603-01.a5j L : ' 53




Table 5-1

Regulated Constltuents in
: K015 K016, K018, K019, K020, K023
K024, K028, K030, K048, K049,
K050, K051, K052, K087, K093, K094,
U028, U069, U088, U102, U107, and .
-~ U190: Wastewater Organics

P

BDAT : o } -}l BDAT
List " - BDATList - List BDAT List
"Number | . - Constituentt =~ || Number | - . * . Constituent -
‘Wastewater Forms of K015 o * Wastewater Forms of K016
57. | Anthracene - ' : 110. | Hexachlorobenzene
*218. | Benzal Chloride o 111. | Hexachlorobutadiene
63. | Benzo(b)fluoranthene - ' 112 Hexachlorocyclopentadlenc
" 65. - Benzo(k)ﬂuoranthcnc s 113. | Hexachlorocthane
141. | Phenanthrene - e 42. | Tetrachloroethene
.43, | Toluene ) - _ ' \
Wastewater Forms of K018 : - ~ Wastewater Forms of K019
12. | Chlcroethane A 68. | bis(2-Chloroethyl)ether
15. | Chloromethane - _ : "~ 9. | Chlorobenzene
22. | 1,1-Dichloroethane - : 14. | Chloroform -
23. | 1,2-Dichloroethane - o 88. | p-Dichlorobenzene -
" 110, | Hexachlorobenzene - S - 23, 1,2-D1chlorocthane
111. | Hexachlorobutadiene o 109. | Fluorene
45. | 1,1,1-Trichloroethane . ‘ 113. | Hexachloroethane
113, | Hexachlorocthane i . 121. | Naphthalene
ST ' ‘ ' 141. | Phenanthrene
148. 1,2,4,5-Tctrachlorobenzenc
42. | Tetrachloroethené
150. | 1,2,4-Trichlorobenzene
o 45. | LL1-Trichloroethane *©
Wastewater Forms of K020 . - Wastewater Forms of K023
23. | 1,2-Dichloroethane = - -~ - 220. | Phthalic Anhydndc (mcasured as -
41. | 1,1,22-Tetrachloroethane : phthalic acid) -
- 42, | Tetrachloroethene o , .

" NRI/NW-054 - S .
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* Table 51

215-217.

(Continued) -
* BDAT oL o
"~ List | - " BDAT List List BDAT List
‘Number' ' Constituent . Number o Constituent .
- ' Wastewater Forms of K024 ' - Wastewater Forms of K028
220. | Phthalic Anhydride (mcasured as 22 | 1,1-Dichloroethane
phthahc ac:d) 25. | trans-1,2-Dichlorocthene
. 111. | Hexachlorobutadiene
’ 113. | Hexachloroethane . ’
. 40, 1,1,1,2-Tetrachlorocthane
41. | 1,1,2.2-Tetrachlorocthane
42. | Tetrachloroethene °
45, | 1,1,)-Trichloroethane
_ 46. | 1,1,2-Trichloroethane
Wastewater Forms of K030, ' Wastewatér Forms of K048
'87. | o-Dichlorobeazene 4. | Benzene _ '
88. { p-Dichlorobenzene 62. | Benzo(a)pyrene
. 111, | Hexachlorobutadiene 70. bls(Z-Ethylhexyl) Phthalate
-113. | Hexachlorocthane : 80. | Chrysene :
148. | 1,2,4,5-Tetrachlorobenzene .. 98. | Di-n-butyl Phthalate
42, | Tetrachloroethene 226. | Ethylbenzene
150. | 1,2,4-Trichlorobenzene ~109. | Fluorene ,
. . 121. | Naphthalene '
T - 141. { Phenanthrene
142, | Phenol |
© 145, | Pyrene
'43. | Toluene

Xylenes (total)




"% “Table51

'(Cohtinued);

i  BDAT '
‘ BDAT List

BDAT List

List
Number N Constituent Number Constituent
. Wastewater Forms 'of K049 ' Wastewater Foms of K050 -
. 57. | Anthracene 62. Bcnzo(a)pyrene
4. | Benzene ) © 142, | Phenol
62. | Benzo(a)pyrene' . :
. T0. | bis(2-Ethylhexyl) Phthalate” |,
8. | Carbon Disulfide
80. | Chrysene =~
96. | 2,4-Dimethylphenol
. 226. | Ethylbenzene-
121. | Naphthalene
141. | Phenanthrene
142, §{ Phenol '
145. | Pyrene
43. | Toluene - =
215-217 Xylenes: (total)

Wastewater Forms of K051

_ Wastewater Forms of K052

L v
.52. | Acenaphthene

4. | Benzene
57. | Anthracene™ - - 62, -Benm(a)pyrcnc :
59. | Benz(a)anthracene * 81. | o-Cresol -
4..| Benzene 82. | Cresol (m- and p—lsomcrs)
62. | Benzo(a)pyrenc , 96. 2,4-D1methylphenol
-* 70. | bis(2-Ethylhexyl) Phthalate 226. |' Ethylbenzene
80. | Chrysene 121. | Naphthalene
. 98. | Di-n-butyl Phthalate 141. | Phenanthrene .
226, | Ethylbenzene - 142. | Phenol
109. | Fluorene .~ . - 43. | Toluene
121. { Naphthalene 215-217. | Xylenes (total)
141, | Phenanthrene - w o .
142. { Phenol . . '
145. | Pyrene
) 43. | Toluene
215-217

. | Xylenes (total)

NRINW-054
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. ! - ,Tab\leiS-‘l'

(Continued)
BDAT "} 4 . . 'BDAT - .
 List BDAT List . List - BDAT List °
‘Number Constituent . Number Constituent
_ Wastewater Forms of K087 ' Wastewater Forms-of K093- |
51. | Acenaphthalene ~220, | Phthalic Anhydride (measured as
"4. | Benzene phthalic acid) L
80. | Chrysene . . -
108. | Fluoranthene
116. | Indeno(1,2,3-cd)pyrene
- 121, | Naphthalene o
: 141. | Phenanthrene -
43. | Toluene
215-217. | Xylenes (total)
Wastewater-Forms of K094 " Wastewater Forms of U028
220. | Phthalic Anbydride (measured as 70. | bis(2-Ethylhexyl) Phthalate
phthalic acid) - = ' T o
Wastewater Forms of U069 Wastewater Forms of U088
98. | Di-n-butyl'Phthalate 92..| Dicthyl Phthalate '
Wastewater Forms of U102 - . 'Wastewater Forms of U107
97. | Dimethyl Phthalate - 104, | Di-n-octyl Phthalate
" Wastewater Forms of U190 |
220. | Phthalic Anhydride (measured as.
' -] phthalic acid) . .
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: . 60 - AMENDMENT TO THE "CALCULATION OF BDAT TREATMENT '
' ~ STANDARDS" SECTION OF THE FINAL BDAT BACKGROUND | .
DOCUMENTS FOR K015, K016, K018, K019, K020, K023, K024, K028,
K030, K048, K049, K050, K051, K052, K087, K093, K094, U028, U069,
U088, Uroz U107, AND U190: WASTEWATER ORGANICS

This sectron supplements the discussion in Sectron 7.0 (Calculanon of
BDAT Treatment Standa.rds) of the followmg documents unless stated otherwise:

. - | Background Document for K015 (5), 4
‘s Background Document for K016 K018, K019, K020 and K030 (6);
. Background Document for Phthalate Waste (7); |
. Background Document for K024 ®); |
- o e Background Document for K028 K029, K095 and K096 (9),

. . 4-0 o Background Document for K048, K049, KOSO K051, and K052 (10),
e 4 and
e Back'gr_ound Document for K087 (11). |

Nt

The calculation of the revised_ treatment standards for each BDAT List
o constituent regulated in the wastes of interest are shown in Table 6-1. The BDAT
. treaiment standards were calculated by multlplymg the average long-term efﬂuent
concentration for each constltuent by an accuracy correction factor (ACF) and a
* variability factor (VF), 1f applicable. The long term efﬂuent concentration values are

those shown in the appropnate tables in Appendix A. The accuracy correction factors .
) and vanabrlxty factors for each constrtuent were determmed as descnbed below. '




6.1 ,Accuragg Correction Factors = . N . .

‘ Accuracy correctxon £actors account for analyncal interferences associated
with the chemical matrices of the samples The accuracy correction factor is '
imcorporated into the determination of treatment standards by multrplymg it (and a
variability factor when appropnate) by the constituent’ s detection limit. An accuracy |
A correcnon factor was determined for each of the’ constituents by dlvrdmg 100 by the

matnx sprke recovery (percent) for each constltuent.

The matrix sprke recoveries are developed by analyzing a sample of a ‘
treated waste fora constrtuent and then re-analyzing the sample after the addition of a_
known amount of the same constxtuent (ie., sprke) to the sample fI'he matrix, .spike
" recovery represents the total amount of consntuent recovered after splkmg, minus the
initial concentration of the constituent in the sample, and the result divided by the sprke
c_oncenrratnon of the constituent. D_uphcate matrix spikes were performed for some .
‘ BDAT List constituents. Ifa duplicate matrix spike was performed for a constituenit, the .
matrix spike recovéry used for that constituent was the lower of the two values between ‘
the first matrix sprke and the duphcate spike..

~ An accuracy correcﬁori factor of 100 was used when both the matrix spike

and duplicate matrix spike recoveries exceeded 100 percent, so that the data were not
adjusted to concentrations below the detection hmlts Matrix spike values of less than 20
percent are not acceptable and were not used to correct detection limits, nor mcluded in"-
calculating average matrix. sprkerecovenes :
. - EAD variability. factors already contam accuracy correction measures.

,Therefore, to avoid over-correctmg the data, accuracy correction factors were not used in
" cases where EAD vanabrhty factors were used. In cases where an EAD va.nabihty factor
was not.used, an accuracy correction factor was determmed as descnbed above and '

mcludedmthe treatment standard calculauon PR B . o

0603-01.05f o e .62




.....

As described above, matrix sprke recovery data are routinely used in

~ determmlng accuracy correction factors; however, these data were not avallable for most
‘of the treatment performance data examined. Consequently, matrix sptke data were
pooled from BDAT and leachate data sources. Leachate matrix spike data were used to

determine an accuracy ¢ correctlon factor in cases where leachate treatment performance
data were used to estabhsh a treatment standard BDAT matrix sprke data were used in

all other cases.. Where an accuracy correctron factor was not available for a specific

constrtuent, an average accuracy correctton factor was determined, as presented in

" Tables 64 through 6-8.
62 Variability _Factors

A va.riability factor accounts for the variability inherent in treatment system
performance, treatment residual collecuon, and analysis of the treated waste samples
Vanabthty factors are calculated as descnbed in EPA’s Methodologg for Develogmg
BDA Treatment Standard s (2): ' K .

Ongmal effluent data pomts were not always avallable Therefore

, __vanablhty factors for some constituents were not calculated as descnbed in Reference 2
: For example efﬂuent data i m the ‘WERL database were presented as averages, smee
actual efﬂuent data points were not avarlable, 1t was not possrble to calculate a .

- vanablhty factor specific to each of these constrtuents

The vanabtlrty factor calculated during the EAD regulatron effort was used
for those constttnents ‘for which a’ treatment standard was based on an BAD efﬁuent .

' limitation (i.e., selected volatile and semivolatile orgamcs). T

One of two options was- used for constltuents where a va.nablhty factor was
' unknown or could not be calculated: '

*




(1) Use of- average vana'oillty factors that were generated from the
" " EAD variability factors and were specific to the type of constituent .

under consideration. The average volatile organic variability factor .

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

the procedures used by EPA in previous Land Disposal Restnctloqs '

rulemakmgs to determme average accuracy correcuon factors

. (2) Use of a variability factor of 2.8 for consutuents that were not

. volatile or semivolatile organics. A variability factor of 2.8 was used
to calculate treatment standards for constituents for which the long-
/... term average effluent concentration was based on detection limits
- only. This variability factor has been used by EPA in past Land

.

Disposal Restnctzons rulemakmgs where vanablhty factors could not o

: .be calculated

~

Calculation of Revised BDAT Treatment Standards o

* The calculation of BDAT treatment standards involves three steps: Q)

accuracy correctlon of the treatment performance data to account for analyncal

mterferences wuh the chemical make-up of the samples, (2) determination of a _

, vanablhty factor speclfic to each constituent, to correct for normal vananons in the

performance of a treatment technology, and (3) calculation of the treatment s(andard

,wlnch is equal to the average efﬂuent concentratlon multiplied by the accuracy correc-

. tion factor and the vanablhty factor

NRI/NW-054
06030101
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Table 6-1
CALCULATION OF BDAT TREATMENT STANDARDS FOR

 ORGANIC CONSTITUENTS REGULATED IN WASTEWATER FORMS OF:

K015, K016, K018, K019, K020, K023, K024, K028, K030,
K048, K049, K050, K051, K052, K087, K093, K094, U028,
' U069, U088, U102, U107, AND U190

Long-Term . .
’ Average o - A " BDAT Treatment
BDAT Effluent . Accuraey Standard
List . BDATun Concentration Variability . Cotrection {ppm) .
Number Constituents (ppm) * Factor Factor .
51, Acenaphthalene . 0.010 59 © NA 0.059
82, Acensphthene’ '0.010 - X NA 0.059-
57, Aithrscene - 0.010 59 NA 0.059
9. Benz(a)anthracene . 0,010 5.9 NA 0.059
, 4. Baazene 0.010 - 14 NA. 0.14
62. Benzo(a)pyrene - 0.0103 59 NA 0.061
T 83 Benzo(b)flucranthene o010 55 NA 0.055
65. Benzo(k)fluoranthene " 0.010. 59 " NA 0.059
o - "68. Bis(2-chloroethyl)ether 0.006 - ‘55" NA 0.033 -
. 7. Bis(2-ethylhexyl)phthalste 0.047 59 . 028
' . N - e .
B 8. Carbon Disulfide 10.0050 - - 248 1.0 0.014
p 9. *  ‘Chlorobenzene 0010 57 NA - 0.087
. 12, -Chloroethane 0.050 53 - NA 027 -
\ 14. _ Chloroform T 0.0122 - 37 NA 0.046
-, o 18 Chloromethane 0.050 3s. NA “0.19
80. Chrysene 0.010 59 NA 0059
81. " o-Cresol : 0.025 44 NA R A1
0. mip-Cresol . 0.174 44 NA 0.77
l 87. - - oDichlorobenzene 0.016 53 . NA 0.038
88. . p-Dichlorobenzene . 0.01633 - 55 . NA 0.050
.2, -1,1-Dichloroethane 0.010 59 “NA 0059 -
3. . 1,2-Dichloroethane 0.0256 82 NA 021
25, trans-1,2-Dichloroethene -0.010 $3 NA 0.054
92. Diethy! Phthalate 0.0425 ° 48 NA - 0.20
96. 2,4 Dimethylphenol ~ 0.010794 33 "+ NA 0.036
‘97, " Dimethyl Phthalate - 0010 . 4.6 * NA, '0.047
98. Di-n-butyl Phthalate . 0.017606 332 NA 0.057
104, - Di-n-octyl Phthalate 0.0030 55 NA 0.017
', 226 - Ethy! Benzene 0010 5.7 NA " 0.057
108. ° . Fluorsathene 0.011533 s9 NA 0.063
109. Fluorene 0.010 59 NA 0.059
110. - Hexachlorobenzone’ . 0.010 55 NA 0.055
111. Hexachlorobutadiene . - 0.010 L X NA * 0085
NA - Not Applicable. '
. NRI/NW-054 o
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o . Table61 - . ' .
.~ {(Continued) ' '
S Long-Term - . o . )
. 5 ' .. oo Average . ) . BDAT Treatment
_ BDAT . Efflent - : . Accurscy - Sundard -
L« . BDATLis . Concemration, . Vasiability Correction P——
Number . Constituents ’ Gpm) x Factor x Factor = :
" 112,  Hexschlorocyclopentadiens -+ . 001026 ° 55 - NA_ 0.057
1. Hexachloroethane - 0.010 55  NA 0055
116. Indeno(1,2,3-ch)pyrens - - + 0.0010 .85 NA - 0.0085
. 121. - Naphthalene ‘ 70,010 . 89 . NA . 0.059
141., Phenanthrens ' 0010 . s9 . NA - 00%
. 2. Phemol .- . .. 000 28 - 14 0.039 :
20. Phthalic Ashydride 0.015 .. 28 16 0.069 .
145. Pyrene . . 001133 . 59 . NA C 0.067 :
148: 1,2,4,5-Tetrachlorobenzene . 0010 55 : NA . 00ss
4. 1,1,1,2-Tetrachloroethane o010 5.7 NA - 0.057
4. 1,1,2,2-Tetrachloroethane - 0010 . ST 'NA . 0087
Q. Tetrachloroethens . 00104 53 CONA 0.056 ,
- ©.  Toluens _ ' © o010 . 80 NA - 0.080
: : 150. 1,2,4 Trichlorobenzene - -~ 0.010 ss NA © 0055
' © 45. . 1,1,)-Trichlorocthane 0.010 , 53 "~ NA . 0054 ‘
-46. - 1,1,2-Trichloroethane 0.010 83 NA 0084 . .
21s. Xylenes (total) 0.056 - - 53 C NA | . 032 . . ’
NA- NotAwhcable.-- C - o ' co L
Note: Due to space constraints, variability § ﬁaon were oxpmud here with on!ytwo ﬂxmﬁcam figures. Formdetuled
" values, mTabluGJl.nd63ofﬂmdoww :
AY v
-
My
. .
\, )
\ 4
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. oo Tablee2 . -

h " Variability faétﬁrs for Volatile Organics -

Constituent - : * ' EAD Variability Factor
_Acrylopitrile - : e : - 483045
Benzene L e - © 135282
.Chloroethane SR e T . 534808
‘Chloroform _— , - : S - 31334
Chloromethane ‘ _ _ S s . 379125 .
1,1-Dichlorocthane ' : ‘ : ‘ o 588383
1,2-Dichlorocthane . T ‘ - . 822387
1,1-Dichlorocthene =~ - - L ' 24723
- trans-1,2-Dichlorocthene I : . 534808
' Methylene Chloride A , ' T 386915 .
Tetrachloroethylene . : - . T+ 534808 - - K
Toluene . ' ’ ' g . 79506 - .o
- 1,,1-Trichloroethane =~ - . - BT . L 534808 -
" 1,1,2-Trichloroethane S o “ I " 534808
Trichloroéthylene T ' : . . - 534808
Vinyl Chloride . c -, 534808

. E /" Average Variability Factor (Volatile Organics) © T 57310




Table 6-3

Vanabnllty Factors for Sem:volatnle Orgamcs

-Constituent e " EAD Variability Factor -
~ACD EXTRAC’I‘ABLES , | |
' 2,4-Dimethylphenol . L ; 32565
2,4-Dinitro-o-cresol ‘ : o : S 11.5417
2,4-Dinitrophenol B o . C. 245842
4Nitrophenol - . T - ' 247783
Phenol - - L : 249705
Average Vanabﬂnty Factor (Aad Extractable Semvolaules) B 4.4463
BASE/NEUTRAL EXTRACTABLES _ _
. Acenaphthalene o ' . 5.89125
* Acenaphthene . - S ' - 5.89125 .
Anthracene ‘ i o . T ' 5.89125
Benzo(a)anthracene : : , .- 589125
Benzo(a)pyrene o ' o T , . 5.89125
Benzo(k)fluoranthene ' T g - -.5.89125
bis(2-Ethylhexyl) Phthalate . ‘ 591768
Chrysene , I . . 589128
Dicthyl Phthalate o : ' - 4.75%1
_ Dimethyl Phthalate ) - - C 463833
, Di-p-butyl Phthalate = - C . 3.23768
Fluoranthene . ' . . - . 589125
, Fluorene = oo i ‘ S 5.89125
. Naphthalene _ R : - 589125 -
Nitrobenzene R , ’ : 4.83045
Phenanthrene : I : . e 589125
Pyrene . - ~ " | 589125

Averagc Vanabxhty Factor (Basc/Ncutral Extractable Semzvolanles) . 5530

NRI/NW-054 : : e
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. Notes: ~ : S

Table 6-4
Determination of Aoc.ur.acy."Correctiori Factors for
" Volatile Orgamcs EPA Data | '

. "Percent Recovery -
Volatile Organic T - . . Low X
Constituent ~~ WAOA WAOB . Ki03/Ki04 -~ Value = ACPF
n-Butanol . 8 9% |- 8 - 93 82 12
Isobutanol - - 1 97T - 9 102 89 89 11
Methanol . . | ‘93 - 88. 9 8 1.8 12
" 3-Chloropropionitrile 159 171 | 162 182 - 159 1.0
1,4-Dioxane A - 152 153 155 153 152 1.0
2-Ethoxyethanol 187 ‘172 161 161 157 10
Ethylene Oxide @~ | 103~ 37 50 2 22 4.6
Methacrylonitrile -~ | 150 158 |. 165 169 150 - 1.0
Trichloroethene 87 8 | . &7 88 87 '} . 12
1,1-Dichlorocthene 1080 110 |- 120 120 e T 108 © 10
‘Benzene .’ 165 19 | 110 120 % 4| 76 13
. Chlorobenzene T 98 110 } 88 . 90 88 - 11 -
. Toluene - | - i 87 - 90 87 12
. Average Percent Reeovery 03.23
N : age - . Use lm%.

"ACF for Volatile Organics = 100/100 = 1.0* -

i Percent Recovery is less than 20% that value is dropped from consrderauon.

*If Percent Recovery is greater than 100%, then the recovery used is set at 200, to prevent ad]ustment of data
bclow detectlon limits. . 4

’I‘o determine an Accuracy Correction Factor (ACF), the average of the lovwest values for each volatxle .

- ofganic constituent is calculated. ACF = 100/avg, low value,

WAOA = ‘Percent recovery data from the wet air ox:datmn test on wastc mixture A.
- WAO B/— Percent recovery data from the wet air oxidation test on waste mixture B.

“
3

K103/K104 Percent recovery data from the K103/K104 treatment performance test.




. Table 6-5

Determination of AccuracyCorrection Factors for .
Semivolatile Organics - EPA Data

Percent Recovery - '

- Semivolatile Organic Constituent - WAO A WAOB K103/K104 =~ Valuer ACF
- Acid Extractables R ' | * '
p-Chloro-m-cresol a1 -1 s| | a 48
2-Chlorophenol 55 55 551 |l s 18
Pentachlorophenol 68 82 S B 68 15
4-Nitrophenol 20 13 43 T 20 50-
 Phenol % & | 1 2| 2n | a8

: - o . » . Average Percent Recovery 37 o
Adid Neutral Semivolatiles ACF =.100/37 = 2.7 ’

Base Neutral Extractables

Acenaphthene T2 86 1) /] 14
1,4-Dichlorobenzene - " 65 74 52 52 19
2,4-Dinitrotolucne T8 . 112 69 69 15
N-Nitroso-di-n-propylamine ™ 92 s1 | 51 20
Pyrene - - 68 67 84 . ' 67 . 15
1,2,4-Tnchlorobenzenc N 73 87 . 61 - . ' 61.. 16
Nitrobenzene ’ - ' , 115 116 | 115 10
Aniline T PR | o1 91| a1 11.

Basc Neutral Extractable Semivolatiles ACF = 100/723 = 138

Notes:
- If Percent Recovery is less than 20%, that value is dropped from consideration. '

If Percent Recovery is greater than 100%, then'the recovery used is 100, to prevent adjustment of data below .
. detection lumts . ) :

*To determine an Accuracy Correction Factor. (ACF), the average of the lowest values for each semvolanle .
organic const:tuent is calculated. ACF = 100/avg. low value ‘ o . ‘

WAO A = Percent recovery data from the wt air oxidation test on waste mixture A.
WAO B = Percent recovery data from the wet air oxidation test on waste mixture B.

, KI(B/KIM = Percent rm,hta,m the K103/K104 treatmeﬂt performance test.

NRI/NW-054 A ‘
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Table 6-6

Determmatlon of Accuracy Correctxon Factors for
Volatile Orgamcs - Industry-Submltted (Dow) Leachate Data -

Volatile

- Percent Recovery

Matrix . - Matrix Spike Low L

Constituent Spike Duplicate ' Value - ' ACP" .
" Methanol . 100 - 100 100 io
Isobutyl Alcohol 101 101 101 10

n-Butyl Alcohol 105 99 .9 : 101, -
1,1-Dichloroethene 130 132 130 - .10
" Trichlorocthene 94 - 94 - 94 " 1.06
.Chlorobenzene * .| . 98 9% 96 - 1.04
" Toluene ~ 100 100 100 10
Benzene 94 94 . - * 1.06
Average - - 10175

SetAt . 1000

Volatile ACF = 100/100 = 1,00°

" Notes: -

' If Percent Recovery is less than 20%. that value 1s dropped from consxderauon

*If Percent Recovery is greater than 100%, then the recovery used is 100 to prevent adjustment of data f

below detectxon limits.

© - To determme an Accu.racy Correcuon Factor (ACF), the average of the lowest. valucs for each volanle

9

orgamc ‘constituent is calculated ACF = 100/avg low value.-

‘




. Table67 - . - " )
Determinatibn of At,fcuracy COrrecfibn Factors for. ‘
.Volatile Organics - Industry-Submitted (CWM) Leachate Data

-

st

Volatile Constituent - - Percent Recovery - e

Acetone - . ' 99 . . : 1.01
n-Butyl Alcohol o : 112 . ‘ 1.0
Isobutyl Alcohol _ . I 112 _ T 10
Methyl Ethyl Ketone - 1. ‘99 - - |- 101 -
"Methanol . ) . - 12 T 10
Methyllsobutyll(etone A , ‘99 - e 101

' Average Percent Recavcry S 105.5 o

Set At L 100

“Volatile ACF = 100/100 = 1.00*

Notes: .
R i Pefcent Recovetff is less than 20%, that value is dropped from consideralion

" *If Percent Rccovery is greater than 100%, then the recovery used is 100, to prevcnt adjustment of data o :
. below detccuon lmuts _ :

*To determine an Accuracy Correction Factor (ACF), the avcragc of the lowest values for each volatile _
organic constituent xs calculated. ACF = 100/avg low valuc - . .

k]
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® Tabess
E ’ _ Determination of Accuracy Correction Factors for
‘Semivolatile Organics = Industry-Submitted (Dow) Leachate Data

/

- Percent Recovery

S | , ‘Matrix . Matrix Spike Lw
Semivolatile Constituent ~ Spike - " Duplicate Value - ACP .
. ' Acid Extractables | i 1 By ,
, Pciltachiorcphenol ‘ 79 83 ¥ .13
.- Phenol - n o 7. o 14
2-Chlorophenol | 7 . By < 2 14
p-Chloro-m-cresol ) .’ Co- 84 ™ - 13
4-Nitmphcnol I O 100 100 10
' Average = 802 . S
. Acid Extractable Semivolatiles: ACF = 100/802 = 125 ‘ ,
‘Base Neutral -~ - : o " .
Extractablcs o ‘ : ' :
- ‘ - 80 .89 . 80 13-
. 1,2,4-Tnchlorobenzcne 81 - 86 .81 12
' @ - Acenaphthene X 84 83 83 12
M 2,4:Dinitrotoluene 87 105 - -87 11
 Pyrene .60 65 60 - 17
N-Ni troso-n-propylammc : 74 82 74 - 14
14-Dichlorobenzene - D ‘ . :
S ’ ’ Average s

Base Neutral Extractable Setmvolatnles ACF = 100/77.5 = 1.29‘

NO(CS . »' . ; ' " '.'. . .: v, " T v

If Perccnt Recovery is less than 20% that value is dropped from consnderahon.

" If Percent Recovcry is grcatcr than 100%, thcn thc recovery uscd is 100 to prcvcnt adjnstmcnt of data below' -
dctcchon lumts -

“To dctcrmmc an Accuracy Correction Factor (ACF), the average of thc lowest values for cach semnvolahlc
organic constituent is calculated. ACF = lm/avg. Jow value. ‘ .

o N
. ’
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9. . ' - US. Envuonmental Protection Agency, Office of Solid Waste Final Best.

" Demonstrated Available Technology (BDAT) Background Document for
’Wastes from the Production of 1,1,1—Tnchloroethang K(28, K029, K!ES,
and K09§ Washmgton, DC, May 1989 , . :




10.

11.

12.
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- US. Enwronmental Protectlon Agency, Office of Solid Waste. Final Best

Demonstrated Available Technology (BDAT) Background Document for

- K048, K049, KOS_O, K051, and K052, Washlngton, DC August 1988

U.S. Environmental Protecnon Agency, Office of Solid Waste. Final Best_

Demonstrated Avallablg Technology (BDAT) Backg;oung Document for
K087 Washmgton, DC, August 1988. :

. US. Environmental Protection Agency, Office of Sohd Waste Fmal Best -
- Demonstrated Available Technology (BDAT) Background Document for -

FOOI-FOOS Spent Solvents. Volume 2. Washmgton, DG, 1986.

~U.S. Environmental Protection Agency, Office of Water Regulatlons and
- Standards. Development Document for Effluent Limitations ‘Guidelines

New Source Performance Standards and Pretreatment Standards for the

'Orgamc Chemicals and the Plastics and Smthgtlc Fibers Point Source
Categoty (Volumes I and II). Washmgton, DC, 1987. .

U.s. Env:ronmental Protection Agenicy. Federal Register (Volume 55).
U.S. Environmental Protectlon Agency Washmgton, D.C.: June L 1990

p. 22541.




Appendtx A

" TREATMENT PERFORMANCE DATA
L S * FOR CONSTITUENTS REGULATED IN 3 e
L . K015 K016, K018, K019, K020, K023, K024,. . = =~ = -
.. o .. © K028, K030, K048, K049, K050, K051, = .
: A : K052, K087, K093, K094, 1j028, U069,
- Uoss, U102, U107, AND U190




Table A-1

Index for Appendlx A

Constituent -

Acenaphthalene
| Acenaphthene
! Anthracene-

Al

‘ Benz(a)anihracene ‘

_ | Chlorobenzene

- A-13

| Benzene : A5
| Benzo(a)pyrene A-18
| Benzo(b)fluoranthene - A-20
| Benzo(k)fluoranthene A-22
} bis(2-Chloroethyl) Ether A-24
| bis(2-Ethylhexyl) Phthalate . A26
§ Carbon Disulfide. - : -+ A28

- A-30

‘ I Chloroethane '
| Chloroform
- § Chloromethane - :

A2
A34

A-37 -

| Chrysene - - A39
- § 0-Cresol - A4l
§ Cresol (m- and p-xsomers) A-43
o-Dichlorobenzene A45
| p-Dichlorobenzene A-47
‘ l,l-Dichloroethane A-49
, 12-D1chloroethane ‘ A-51
, ans-l,Z-chhloroethene A-53
"§ Diethyl Phthalate A-55
{ 2,4-Dimethylpheno! - A-S7
i Dimethyl Phthalate A-59
| Di-n-butyl Phthalate . A-61 -
| Di-n-octyl Phthalate A63. -
Ethylbenzene A-65
A-68

| Fluoranthene




Table A-1 (Contmued)

0322-01.bjg.3

A3

’ - Index for Appendlx A
Constituent ~ Page
| Fluorene =~ | ‘ A-70
| Hexachlorobenzene A-72
| Hexachlorobutadiene A-74
Hexachlorocyclopentadiene A6
| Hexachloroethane - " A-78
Indeno(1,2,3-cd) Pyrene A-80
| Naphthalene A-82
i Phenanthrene - A84
Phenol . A-86
| Phthalic Anhydnde - A90
1| Pyrene A-92
1 1,24 S-Tetrachlorobenzene A-94
. 11, 1,2-Tetrachloroethane A-96
: . 1 1,1,2,2-Tetrachloroethane ’ A-98
o Tetrachloroqthene A-100
Toluene " . . © . A103
1 24-Tnchlorobenzene . A-107
1,1,1-Trichloroethane A-109
1,1,2-Trichloroethane A-112
Xylenes (total) * A-114 .
. woanw R




Table A-2

R _l)atabése Key

Détabzise

Best Demonstrated Available Technology

Engineering and Analysis Division (formerly
. Industrial Technology Division) :

National Pollutant Discharge Elimination System

Wet Air Oxidation

Water Engineering Research Laboratory

Organic Chemicals, Plastlcs, and Synthetlc Fibers |

 BIG4ONW
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Data Submltted by Industry

A4



© TableA3

K_ey\to Treatment Technologies

Code Te_chnblggg' '
AC Activated-Carbon
AFF’ | Aerobic Fixed Film
. AL | Aerobic Lagoons
API API Oil/Water Separatof -
 AS Activated Sludge =~
~ AIIS Air Stnppmg
. AnFF . i Anaerobic Fixed Fllm . :
BG’AC ' Blologlcal Granular Activated Carbon _ .
BT ' Blologlcal Treatment
. CAC . t Chermw]ly Assisted Clarification’
~ ChOx Chernical Oxidation =~
 Chred. | 'Chemical Reduction
DAF Dissolved Air Fldtation
Fil | Fiitration
"GAC . ' _| Granular Activated Garbon
KPEG : Dechlormanon Using Alkoxide.
LL ' ,qumd-qumd Extraction , :
' PACT Powdered Activated Carbon Addition to Acuvated Sludge
- RBC" Rotatmg Blologlcal Contactor ~ '
RO Reverse Osmosis
SCOx '| Super Critical Oxidation - . {
SExt Solvent Extraction '

SS

Steam Stripping




: “Table ‘-A-3 (Continuod) SR .' .

~ Key ;o Treatment Teohnologies' |

Technology

Triciding Filter
Ultrafiltration
Ultraviolet Radiation
Wet Air Oxidation -

"+ _j' - Ind:cates that the first process unit is followed in the process train by the
second, ie., AS + 'Fil - Actlvated Sludge followed by Flltratlon. ‘

w4+ _"- Indlcates that the two units a_re used ~together, 1.e.,_UFwPAC -
Ultrafiltration using Powdered Activated Carbon. .

"_[BI' - Indicates batch instead of continuous“ﬂow;
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Acenaphthalene. The data’ avatlable for- acenaphthalene were complled
from the EAD and WERL databases These data are presented.in Table A4.
. Technologles for which treatment performance data are available include AL AS,
- AS+Fil, and BT. All of the treatment ﬁerfqrmance data represent full-scale studies.’ "

1

" The treatment performance data available from the EAD database were
used to determme the revised BDAT treatment standard for this constrtuent for the

' followmg reasons:

A

ey

@

. @3)

The EAD data represent treatment, performance data from the
- OCPSF sampling episodes. The data collected by EAD include .
', long-term sampling of several industries; therefore, the Agency

believes these data are ‘representative of the total organic chemical
industry and can adequately represent a wastewater of unknown
charactensttcs ' :

The EAD data were carefully screened pnor to mcluslon in the '

OCPSF database. These data were used in determmmg

'promulgated EAD limit.

A promulgated EAD limit ret)reserits data that have undergone
. further review, and have recerved acceptance by both EPA and.
. 'industry. ‘ :

BDAT for acenaphthalene is bemg rewsed to BT (blologlca] treatment)

* The’ revxsed BDAT treatnient standard was calculated using the ‘EAD medtan long-term -

. average effluent value of 10 ppb and the EAD Option 1 variability factor The -

,calculanon of the resulting BDAT treatment standard for acenaphthalene (0 059 ppm) is

descnbed in Sectron 6.0 and is shown m Table 6-1

BIG40 NW
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" . WASTEWATERTREATMENT PERFORMANCEDATA -+
I . . . . - . ) A E .~. . ! . - \\
: ~  DETECTON  .WNFLUENT  NO.OF  EFFLUENT .

_, © . .TECHNOLOGY .- UMIT . CONCENTRATION mm'qomenmmuaécbvmvam&mL )
TECHNOLOGY SIZE - FACITY - (ppb) ' (ppb) __POINTS . fppb) . %) (%) REFERENCE

AL Full . 68 . 100-1000 - 3 . 10,000 98.4 WERL
AS . Ful e . 1001000 13 10000 - 7.9 WERL
AS+FIl - Full eB . , 1000-10000. -8 : T 13000 . 9987  WERL
*BT © - Fal. - 1203 10 , 191800 . . 15 10.000 o ‘EAD *

““Dala used in developing revised standard. . — — ' —
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Acenaphthene. The data available for acenaphthene were- compiled from .

- the EAD and WERL databases, as well as WAO data from literature. These data are
" presented in Table A-S. Technologles for which treatment performance ‘data are’
avaﬂable include AS, AS+F11, CAC, BT PACI"‘ TF, and WOx. 'Ihe treatment

' performance data represent bench-, pﬂot- and full-scale studies.

The treatment performance data available from ‘the EAD database were -

i used to determme the rcvxsed BDAT treatment standard for this oonstmlent for the -

A followmg reasons:

1

@

)

The EAD data represent treatment performance data from the
OCPSF sampling episodes. The data collected by EAD include

- long-term sampling of several industries; therefore, the Agency

believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of unknown

. charactenstus '

“The EAD data were carefully screened prior to inclusion in the

OCPSF database. These data were used in determlmng a .’
promulgated EAD hmlt ' . ‘

A promulgated EAD limit represents data that have undergone |
further review, and have recelved acceptance by both’ EPA and

‘ mdustry

bl

' BDAT for acenaphthene is being revxsed to BT (biological trcatment)
The revised BDAT treatment standard was mlculated using the EAD median long-term
average efffuent value of 10 ppb and the EAD Optlon 1 vanablllty factor. The
 calculation of the resulting BDAT treatmcnt standard for acenaphthene (0 059 ppm) is

. BIG40 NW
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descnbed in Section 6.0 and is shown m Table 6-

i
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N ’ T “ ) . -
. WASTEWATER TREATMENT PERFORMANCE DATA

nmes " AVERAGE e .
DETEC’TION " INFLUENT. NO.OF  EFFLUENT ' ' '
TECHNOLOGY ~ . LIMT - CONCENTRATION DATA - CONCENTRATION RECOVERY asmom.
_TECHNOLOQY SZE  FACLITY (ppb) (ppb) . POINTS {ppb) (%) - (%) REFERENCE
AS Full . 9758 . 0100 , 4800 I { WERL
A8 Pilot 204A : 0100 B | 1200 i WERL - -
AS Full e8 T . 0100 7 10000 90 - WERL
AS coFall 2018 . .. 100-1000 s - 1000 . 99.44 WERL
AS " Full . - 100-1000 13 10000 . - 989 WERL
AS+Fll Full - &8 . 1000-10000- 3 13.000 . 99.66 WERL
CAC Pilet 1958 0-100. 8 10.000 . 87 WERL
il Full TS2E L . 0-100 4. 2.000 , 83 = WERL
*BT Full 1293 10 5181516 R 10000 - - EAD*
PACT Bench -~ 9758 0100 - 4000 ‘90 WERL
-~ TF - Full . 1B - -7 o100 4 8,000 . 88 WERL
WOx Bench Zimpro 7000000 1 00000 © . 9989 - WAD
wox [8] - Bench 236A S >1000000 1 ~ 2800.000 9996  WERL

“*Data used in d'woloping revised standard.




-

~ Anthracene, The data avallable for anthracene were compiled from the |
EAD and WERL ‘databases. These data are presented in Table A-6. Technolognes for

- which treatment performance data are available mclude AS, AS+Fil, BT and TF The
" treatment performance data represent prlot- and full-scale studies.

‘i"he treatment 'performance data available from the EAD d’a‘t'abase were

| used to determine: the revrsed BDAT treatment standard for this constituent for the

following reasons:

"(1). The EAD data represent treatment performance data from the .-
OCPSF sampling episodes. The data collected by EAD .include
long-term sampling of several industries; therefore, the Agency -

. believes these data are representative of the total organic chemical
~ industry and can adequately represent a wastewater of unknown
charactenstlcs ( :

2 The EAD data were wefu]ly screened pnor to inclusion i in the ,

* OCPSF ddtabase. These data were used in determrmng a S
: promulgated EAD lrmrt. S C )

3 A promulgated EAD hmrt represents data that have undergone

, further review, and have received acceptance by both EPA and
mdustry : :

BDAT for anthracene is bemg revised to BT (blologlcal treatment) The

rev:sed BDAT treatment standard was calculated using the BAD median, long-term

average efﬂuent value of 10 ppb and the EAD Optron 1 vanablhty factor. The
calculatlon of the resultmg BDAT treatment standard for anthracene (0 059 ppm) is
descnbed in Secnon 6.0 and is shown in Table 6-1. ‘

BIG-40 NW
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. . . ' . - - 'T.BI E.‘M . - 4 . \|
' * WASTEWATER TREATMENT PERFORMANCE DATA

FORANTHRACENE . - | ' L
- DETEC‘ﬂON . NAURNT  NO.OF: EFFLUENT
TECHNOLOGY , UMT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

TECHNOLOGY  SZE - FACWITY . (pph) (ppb) POINTS -~ (ppb) %) (X) _ REFERENCE

A8 Full & : 100-1000 L4 " 10000 . 988 .. WERL
AS Fol- - 1B : o1 - 4 © 18000 . 2  WER
AS . Pllot. - 208 0100 10.900 974  WERL
AS+Fi Full &8 1000-10000 0,000 ° - 9982 . WERL .
CF T Full TE 0100 1000 72  WERL
*BT Pl 1258 10 - 418943 - - 10,000 : " EAD®
TP Ful 1B, "100-1000 17000 - 823  WERL

ORULE N

* Dm used ln dw.loplng revised mndard.

v A12 . . _ . :
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L . o " Benz(a anthracene. The data available for benz(a)anthracene were ,

- - comprled from the EAD and WERL databases These data are presented in Table A-7
| Technologles for which treatment performance data are available mclude AS AS+F11,
-'and BT. The treatment performanoe data represent ptlot- and full-sea.le stndxes

The treatment performanee data available from the EAD database were
used to determme the revrsed BDAT treatment standard for thls eonstttuent for the
a followmg reasons:. : ' ’

1) The EAD data represent treatment performance data ﬁ-om the
: . OCPSF sampling episodes. The data collected by EAD include
long-term sampling of several industries; therefore, the Agency
believes these data are representative of the total organic chemical

industry and can adequately represent a wastewater of unknown
- characteristics. ' \

- . (2)' . The EAD data were careﬁtlly- screened prior to inclusion in the -
S .~ OCPSF database. These data were used in determmng a
. : - - promulgated EAD lnmt

3) A promulgated EAD hm1t represents data that have undergone
. further review, and have received acceptance by both EPA and
: mdustry '

BDAT for benz(a)anthracene is bemg rev1sed to BT (brologlcal
treatment) The revnsed BDAT treatment standard was calculated using the EAD |
medlan Iong-term average effluent value of 10 ppb and the EAD Option 1 vanabrhty '

- factor. The calculanon of the resulting BDAT treatment standard for benz(a)anthracene
I (0 059. ppm)’is descnbed m Section 6. 0 and is shown in Table 6-1..

.  RIG-40 NW
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" TABLEAT - - g e -
* . WASTEWATER TREATMENT PERFORMANCE DATA o - o
© FORBENZWANTHRACENE . » . o
- : . DETECTON  NFLUENT  NO.OF  EFFLUENT :
TECHNOLOGY UMT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

- _TECHNOLOGY _ SEE FACLITY _ (pb) . (ppb) . ' POINTS {opb) x) (%) __ REFERENCE

AS . Full - 2018 ‘ o100 - L 1.000 - ;983 WERL -
" AS _Pilt .. - 2044 . - 0100 8 : 0600 - §75 < WERL
AS Full - eB 100-1000 12 10000 - 97 WERL
AS+FU Fult 68 - o ' 100010000 s - . 56000 - 965 ‘ WERL
Fil Fuli TeE o 1000-10000 4 : ‘8000 - 9975. WERL
*BT . Full T 1288 10 - 10814 LI .+ 10000 - - - EAD®

““Data used in developing revised standard.
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.' . _B“_g. The data avallable for benzene were complled from the EAD,
’ BDAT, and WERL databases, as well as PACI“ data from hterature These data are
: presented in Table A-8. Technologres for thch treatment performance ‘data are
available include AL, AL+AS, API+DAF+AS, AS, AS+F11, AirS, A1rS+GAC GAC,
LL, LL+SS+AC, PACl'* RO, S8, TF, TF+AS, and WOx The treatment performance
" -data represent bench- and full-sca.le studres ' a

' The treatment. performance data avallable from the EAD database were
~ used to determJne the revrsed BDAT treatment standard for this constituent for the _
following reasons: - ‘ '

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

) The EAD data were wefully screened pnor to mclusxon in the
. OCPSF database. These data were used in determining a
promulgated EAD limit.

| (3) A promulgated EAD limit represents. data that have undergone
o L ‘ . further review, and have recelved acceptance by both EPA and -
T S oL .mdustry .

_ . BDAT for benzene is bemg rev1sed to SS (steam stnppmg) The revised
' BDAT treatment standard was calculated using the EAD median long-term average
efﬂuent value of 10 ppb and the EAD Option 1 va.nablhty factor The calculation of - the
jresultmg BDAT treatment standa.rd for benzene (0. 14 ppm) is descnbed in Section 6 0
and is shown in Table 6-1. ' '

¢
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" . . WASTEWATER TREATMENT PEﬂFOWCE DATA

FOR BENZENE
L HANGE AVERAGE
DETECTION  INFLUENT . EFFLUENT
: TECHNOLOGY UMIT . CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE FACILIYY ~  (ppb) _(ppb) {ppb)

AL _Bench s710 1000-10000 C 60.000
AL Full 6B 100-1000 2 10.000
* AL Full 1B .100-1000 - 6 10.000

AL Full ] 100-1000 2 0.000

" Full 233D - - _10000-100000 21 $3.000
APIHDAF+AS  Full - 14820 | " 1000-10000 4 8.700
" AS Full . - - -8B * 100-1000 7 . 10.000
T AS Bench 2008 100-1000 8 0.800

AS Bench 2008 100-1000 [ 1.000

‘AS - Full 1B - 100-1000 6. 2.000
AS Full 6B 100-1000 2 80.000

AS Full 1B 100-1000 . 8 1.000

AS Full éB "400-1000 "% 10.000
. AS Full ] : 100-1000 s 10.000

AS Full -18 100-1000 N = 2.000

AS Bench 2020 100000-1000000 ’ 40.000

AS Full e8 - 1000-10000 K 10.000
_AS Full . 88, "$000-10000 ar 11,000

AS Full 68 1000-10000 - 8- 10.000
CAS Full© -] . 0100 28 10,000

AS Bench 2008 0-100 16 0500 °

AS Full &8 10000-100000 15 10,000

AS Full 234A 1001000 - - 0.600

AS Full 201B 0100 10 6.000
. AS Full 1B 0100 - 6 16.000

As . Pilot " 2088 0-100 20 0.200

AS Full - 234A 0100 . ' 0.700
AS+Fi Ful . ] 100000-1000000 3 20.000
. AiIr§ Bench = ' $328E . " 10000-100000 '8 £300.000 -

AlrS Full- 2B 100-1000 2 0.440
-ArS Pilet 2248 100-1000 1 0.500

Airs Full 8228 _ 1000-10000 19 $2.000

AiIrS Pilot 1362E 100-1000 .- s 1.000

' - 228A . 0100 9

) REFERENCE -



-

TABLEAS (Contiwoed) .~
WASTEWATER TREATMENT PERFORMANCE DATA

TECHNOLOGY

[FOR BENZENE ‘
" RANGE : AVERAGE L
DETECTION INFLUENT = NO.OF  EFFLUENT .

. UMT ~ CONCENTRATION - DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY _ SZE FACILITY {opb) —{ppb) POINTS {ppb) _ ) (X)  REFERENCE
GAC Full 2458 1000-10000 - - 1 ~ 10.000 : 9028  WERL
S, W Full, K104 s 4500-320000 - ] 85600000 76.0 BDAT
oW Full K108 5 32000-81000 5 ' 8560.000 76.0 BDAT
. ~LL+SS " - . Full . Ki03/K104 & -4500-320000 ] - 8600 780 BDAT
.LL+8S+AC Full KiowKi0¢ & 4500-320000 4 19000 780 BOAT
PACT Bench . 2426 . " 0100 8000 3 WERL
PACT Bench . 2008 100-1000 12 0.700 9034  WERL
_PACT Bench Zimpro 20 1 1.000 - 997 WAO
PACT - Bench Zimpro 2 1 §.000 . 8 WAO
RO. Full . 250B - 1000-10000 140.000 | 2 WERL
RO Full 2508 0-100 2,800 5.1 WERL -
RO Pilot 8238 0100 1 32.000 .19 WERL
RO Pilot 2508 100-1000 £0.000 78 WERL
RO Full 2508 100-1000 67.000 7 WERL
*8S Full -, OA1E 10 22300-48100 4 38.800 EAD*
*§S Full " 2680 10 84693-147212 10 '10.000 EAD*
*8S - - Full . 1494 10 2392008310 - 18 44.800 . EAD*
*8S Full 0415 10 ' 274000-412000 s 200.300 . -+ EAD*
ss Full ‘8B ) 100000-1000000 ] 200.000 . 9994  WERL
§s. Fult e8 100000-1000000 - 12 48.000 $9.99 WERL
8s" Fult €8 10000-100000 2 10.000 9997 ' WERL
;88 Full -] 10000-100000 10 10.000 90998  WERL
. 88 Full " 251B * 100-1000 10 10.000 96.3 WERL -
y . Ful - 1B 0100 s 1.000 975  WERL
Full éB . 10000-100000 s 10.000 9997  WERL"
Pillot 2508. 1000-10000 230.000 78 WERL
WOx Full - 242E 1000-10000 29.000 ° 99.64 -  WERL
WOx [8) Bench - 1054E 1000-10000 $00.000 - 63 ~ WERL
WOx [B] ) Bonch, 1054E 100000-1000000 ' 180000.000 & WERL'

*Dataused in dovoloping muod standarg.
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. _M(_)m The data avaﬂable for benzo(a)pyrene were comprled , .
_from the EAD and WERL databases These data are presented in Table A-9. '
) Technologres for which treatment performance data are avmlable include AS CAC, -
ChOx, GAGC, BT, and' TF The treatment performance data represent bench- pﬂot- and
: ‘fu]I-scale studles ' '

. The treatment performance data available from the EAD database were ;-
‘used to determme the revrsed BDAT treatment sta.ndard for thls constltuent for the

followmgreasons N B N

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

v . (2) The EAD data were carefully screened pnor to inclusion in the . | B
OCPSF database. These datd were used in determnnng a '
promulgated EAD hmrt -

3 A promulgated EAD limit represents data tlrat have undergone
+ further review, and have received acceptance by both EPA and
mdustry _

BDAT for benzo(a)pyrene is bemg revrsed to BT (blologncal treatment)
The revised BDAT treatment standard was calculated using the EAD ‘median long-term
average effluent value of 10.3 ppb and the EAD Optlon 1 variability factor. The
" calculation of the resultmg BDAT treatment standard for benzo(a)pyrene (0 061 ppm) is ' -
' described in Section 6 0-and is shown in Table 6—1 '



TABLEAS .

WASTEWATER TREATMENT PERFORMANCE DATA .
- FOR BENZO(a)PYRENE - - -

. DETECTION -  INFLUENT NO.OF  EFFLUENT

TECHNOLOGY . . ° UMIT . CONCENTRATION - DATA CONCENTRATION RECOVERY REMOVAL
._TECHNOLOGY SIZE FACLITY {(ppb) [ POINTS . (ppb) %) (%)  REFERENCE
AS- " Full 7SE 0100 . 4 0027 ] - WERL
AS Full - STSE o 0100 - 7 o.028 ‘ 88 ° WERL
AS " Full . 375E ' 0100 7 0018 . 974  WERL
AS Full STSE 0100 7 0021 [ WERL

AS Full e 100-1000 10 " '10.000 .. 952 - WERL -
CAC Pilot T 1988 1000-10000 [ 20.000 . 98.2 WERL
ChOx(02) Bench . 153D T 0100 . 1.000 76 WERL -
Al © Full 792E "~ 1001000 4 ' 1.000 99.81 WERL
.Fil Pilet 195D 0-100 [ 10.000 80 WERL
GAC Pllot 195D .. 1000-10000 ] 20.000 - 982 WERL
*BT Full 1203 10 - 10428 18 10.300 . EAD*

.. Sed Bench 183D o T 0100 - T 4200 87 WERL
“TF ~ Full 126E _ . 0100 ' ~ 0120 - WERL
B | Full 875 4 0100 T .- o018 © $38 ' WERL

TF . Full . S71SE 0100 o 0.035 ) WERL

* Data used in developing revised standard.
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- Benzo(b\fluoranthene. The treatment performance data available for .
benzo(b)fluoranthene .were,'compiled from the NPDES and WERL databases and are .
presented in Table A-10. Technologies for which treatment laerfqrmance data are
available include AS, BT, RO, and TF. The treatment performance data represent pilot-

' a:id_full-acaie studies and th_e‘ resulting effluent concentrations ranged from 0.001 ppb to

- 10 ppb.,

- The revised BDAT for benzo(b)ﬂudi'antaene is AS (activated sludge -
‘biological treatment) AS'was selected as BDAT because it represents full-scale data
K w1th -a high influent concentration range and a high: removal efﬁclency The revised
" BDAT treatment standard for benzo(b)ﬂuoranthene was calculated using the effluent
concentration of 10 ppb and the appropriate accuracy correction factor and the
' vanabﬂlty factor. The calculatlon of the resulting BDAT treatment standard for
benzo(b)ﬂuoranthene (0.055 ppm) is descnbed in Section 6.0 and is shown i in Table 6-1.

RGNV . : .
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]
- : < TABLEA-10 ’ '
: w:usrswmmmmemmomcsmm
. ' : . FOR BENZO(L)FLUORANTHENE . -
: S DETECTION. . INFLUENT ~ NO.OF EFFLUENT ~
, * TECHNOLOGY ..UM CONCENTRATION DATA CONCENTRATION RECOVERY. REMOVAL
TECHNOLOGY SIZE FACIITY (pph) . w POINTS  (ppb) _ ) %) REFERENCE
LADOGE214 ‘ .. 15 10000 .. . NPDES
MDO000345 : 1. _ 10,000 NPDES
‘ NYOOOU281 1 5000 - ~NPDES
' NYOO0281 - 9 4844 NPDES
S o 00001827 .9 10,111 NPDES
o : A MDO00034S 1 10.000 i NPDES
. ' : KY0003603 ’ 1 10.000 *NPDES -
KY0003514 o S 1 10.000 NPDES
WV0004740 : 1. 10,000 NPDES
, . LAD0E5501 , : ] 10.000 © .. . NPDES
*AS Full T 6B - ' 100-1000 10 10,000 : 054 WERL®
" AS Ful . ST . ' - 0-100 . 7 0.023 88 WERL
AS Full S7sE . _ 0-100 7 0.014 .. . 818  WERL.
As - Full . STSE S 0-100 7. 0028 . 898 WERL
AS Rl a7SE 0100 7 0.017 (] WERL
BT Full LAOC3E245 . 88 10:328 NPDES
. BT Ful - ‘KY0002119 R : = 10000 . . . NPDES
RO - Pilot © 16%4E . 0100- IR © s 0008 .- 8§21 . . WERL’
T Ful .= S75E © 0100 7 0.033 897  WERL
L Fulb 7SE - . o100 ? 0017 832  WERL
“Data used in dovoloplng revised standard.




) Benzo(k)ﬂuoranthene. The data available for benzo(k)ﬂuoranthene were .
' complled from the EAD and WERL databases. These data are- presented.in Table A- .
11 Technologles for which treatment performance data are available mclude AS, BT
RO, and TF, and the treatment performance data represent pﬂot- and full-scale studres.
The treatment performance data avallable from the EAD database were
used to determme the revised BDAT treatment . standard for thts constituent for the
, .followmg reasons: B ‘ ) ‘

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

(2) : The EAD data were carefully screened pnor to inclusion in the :
" ° OCPSF database. These data were used in deterrmmng a. .
promulgated EAD limit. A LT .

3. A promulgated EAD limit represents data that have undergone
furtber review, and have recelved acceptance by both EPA and -
mdustry :

'BDAT for benzo(k)fluoranthene is being revised to BT (biological
 {treatment). The revised BDAT treatment standard was calculated using the EAD
_ : median- long-term average effluent value of 10 ppb and the EAD Option 1 vanabthty
factor. The calculation of the resulting BDAT treatment standard for _
benzo(k)ﬂuoranthene (0 059 ppm) is descnbed in Section 6.0 and is shown in Table 6-1.

BIG-40 NW ) . , : )
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o . oo " WASTEWATER TREATMENT PERFORMANCE DATA

0.014

S Co Fon BENZO()FLUORANTHENE
. S T RANGE AVERAGE
- C DETECTION. INFLUENT . NO.OF . EFFLUENT
', TECHNOLOGY . UM  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL o
.NOLOGY SIZE ' FACWLITY {ppb) _{ppb)- POINTS (ppb) (%) - (%) REFERENCE
AS Full eB - 100-1000 10 10.000 947 WERL
AS Full - 875E 0-100 7 . .0012 89 °  WERL
- .AS . Full S75E + 0-100 7 0010 968 .« WERL .
"AS Full 375E ’ 0100 7 0.013 89 WERL .
*BT Full 1283 10 - - 10382 15 10.000 - EAD*
RO Pilot " 1834E 0100 0.001 9 WERL
TF. Full, S75E 0-100 7 - 0.018 908  WERL -
TF Full 37sE . 0:100 7 - 90

*Data uoed in developing revisod slandard.




B_l_s_(zi_hl_ome;tjx_l_)g@g_ The treatment performance data available for . _
. ; bls(z-chloroethyl)ether were complled from the NPDES and WERL databases and are :
L presented in Table ’A-12 Technologles for which treatment performance data are
. available include AL, AS, BT, CAC, ChOx, and TF. The treatment performance data
A represent bench-, pllOt- and fu]l-smle studxes The resultmg efﬂuent concentrations ©
ranged from 1 ppb to 430 ppb ‘
The revised BDAT for b1s(2ochloroethyl)ether is AS (actlvated sludge
b:ologlcal treatment) AS was selected as BDAT because the data represent full-scale
treatment performance with a high mﬂuent concentration and high removal efﬁcxency |
The revised BDAT treatmient standard for brs(2-chloroethyl)ether was calculated using
the effluent concentratlon of 6 ppb and the appropriate accuracy correction factor and
variability factor. \The calculation of the resulting BDAT treatment standard for bxs(2-
. chloroethyl)ether (0.033 ppm) is described in Sectlon 6.0 and is shown in Table 6- '

02014324 . . A-4




TABLEA2 o .

WAS'!‘EWAT’EHTREA?‘MEN‘I’PERFORMANOE DATA
. " FOR BIS{2-CHLOROETHYL)ETHER
. . RANGE - AVERAGE
TECHNOLOGY .. UNMIT-  CONCENTRATION ©DATA CONCENTRATION RECOVERY REMOVAL :
_TECHNOLOGY SIZE - FACILITY (ppb) - {ppb) " POINTS (pp®) (%) {X). REFERENCE

LAODSS501 6. " 10.000 NPDES

- PAORI2TT? a - ] 3.014 NPDES

NYO10T174 . ] 25075 NPDES

) Mi0000868 , . 8 2750 NPDES

¢ _ LADOGG214 ’ i 18 10.000 NPDES

AL Pilict 200A - . 100-1000 " . 102.000 . WERL

AL Pillot 203A 100-1000 " - 78.000 - .46 - WERL

AS Full ‘18 100-1000 1" 13.000 06.3 WERL.

AS Pilot 240A 0-100 9 20.000 87 WERL

-AS - Full - e ' 1000-10000 3 430.000 B ] WERL
AS Pilot - -+ 203A . . %00-1000 1 80.000 ” WERL -

T AS Full 9758 1000-10000 -8.000. 9%.87 "WERL *
BT Full KYO0D02119 ' 3 12.080 - . NPDES |
:13 Full LADO38245 - 38 12482 NPDES

- BT Full PADO26247 5 "40.880. NPDES
BT Fult PADD26689 2 2.500 NPDES

. BT~ Full MiIN029173- 18 - 10007 B NPDES
BT Full MI0029173 18. 1.000 - * NPDES

" CAC Pilot - 203A° 100-1000 1" 114.000 20 WERL

ChOx Bench 975B "1000-10000 + 6.000 99.74 WERL
TF Pilot T 203A .100-1000 n 132.000 - ., 8 WERL -
T  Pilet 240A " 0100 T8 65.000 2 WERL -

- *Data used in developing revised standard. .
. - ~




* Bis(2-ethylhexyl hthalate. The data avatlable for bts(2- o . ) '
. ethylhexyl)phthalate were comptled from the EAD and WERL databases and hterature

| WAO and PACT® data. These data are presented in Table A-13. Technologles for

which treatment performance data are available include AL, AS, CAG, BT, PACT*, RO,

TF, and WOx. The treatment performance data represent bench-, pilot- and ful1~scale

studtes - : : .

' The treatment performance data avaﬂable from the EAD database were .
_used to determine the revxsed BDAT treatment standard for this constttuent for the -

fo].lowmg reasons:

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

'(2) . The EAD data ‘were carefully screened pnor to inclusion in the . o
o OCPSF database.  These data were used in determlmng a * L
promulgated EAD hmlt S R

(3 A promulgated EAD hm1t represents data that have undergone
- further review, and have received acceptance by both EPA and
: mdustry . B
) BDAT for bm(z-ethylhexyl)phthalate is bemg revnsed to BT (blologlcal
* treatment). The revised BDAT treatment standard was calculated usmg the EAD
median long-term average effluent value of 47.1 ppb and the EAD Option 1 vanablhty
' factor. The calculation of the resulting BDAT treatment standard for bis(2- -

ethylhexyl)phthalate (0.28 ppm) is descnbed in Section 6 0 and is shown in Table 6-1. -

BIG-40 NW : : :
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TABLE A-13

WASTEWATER TREATMENT PERFORMANCE DATA

L &

TECHNOLOQY

FOR BIS2-ETHYLHEXYLPHTHALATE | N
RANGE " AVERAGE - ’
DETECTION WFLUENT  NO.OF  EFFLUENT /

' umrr CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL n

TECHNOLOGY SIZE_ FACILITY  (ppb) ) (ppb) POINTS - - (ppb) %) . (% ' REFERENCE.
AL " Pllot 203A - 100-1000 N $4.000 - " 80 WERL -
AL Full .18 \ 100-1000- .8 73.000 » WERL
AL Bench . s710 1000-10000 180.000 . 90.5 WERL -

" AL Pilct 2034 7100-1000 / 1 + 30,000 82  WERL
AS Full 18 - 0-100 e 8.000 ™ WERL
AS Full - 1B - 0100 . 4 16.000 a7 WERL
‘AS. Full 18 0-100 4 5.000 81 ' WERL

. AS Plot . 2418 100-1000 5 7.000 $3.7 - WERL
AS Plst = 209A. 100-1000 1" 18.000 89 WERL
AS Full - 1B 0-100 8 10.000 84 ‘WERL |
AS Bench " 2020 100-1000 ‘ 60.000 ‘7T, WERL
AsS Full 1B 0100 s 10.000 66 WERL
AS Pilot - . 241B 1000-10000 4 $90.000 64 WERL
AS Ful - | 1B~ " 100-1000 8 0.000 & WERL -
AS Full . 18 T 0100 - ] 11.000 o4 WERL
AS Full 1B 100-1000 5 $1.000 TR WERL
"AS Full - 18 0100 8 6.000 .- 67T WERL
AS "Rl 18 . 0100 "8 20.000 S WERL

CAS Rl 18 0-100 4 - 67.000 - 33 WERL
AS | Full 68 1000-10000 7 47.000 7.1 WERL
AS: - - Full . 1B o100 .4 11.000 78 WERL

- AS Full 18 o 100-1000 6 40.000 8 . WERL
AS Full 2018 , © 70100 -3 5.000 838 WERL
AS Ful 1B 0-100. 4 - 18000 70  WERL

Pilst .~ 204A . 0-100° L 11,000 .7 WERL
- Pilet . 240A 100-1000 0 -, 48000 73 WERL
Fu 18 . . 1001000 6 48.000 63 WERL

: Full N AT 20 8 61.000° .8 WERL
AS Bench ¢ 1050E 7 100-1000 5 $5.000 91.2 WERL
AS _ Full 18, 0100 ] 10.000 8t WERL
. AS Full 18 0-100 s €.000 - ] WERL '

" AS - Rl B’ 100-1000 ‘8 190.000 .87 WERL
CAC Pilot . 208A " 100-1000 . 1 15.000 R WERL
*BT. Full 848 © 10 L 1111740 8. 43.300 EAD*
PACT Bench . §758 - ¢ 100-1000 3.000 . . 8946  WERL .
PACT ‘Bench ° Zimpro. 561 1 + 2000 ea.8 WAD
RO - Full 2508 0-100 : '8.000 %0 WERL
TF Full 18 0-100 . | 60.000 - 8 WERL

©OTF - Pllot 203A 100-1000 " 39.000 7. WERL

CTF T Fuk 18 0-100 5 5.000 .81 WERL

T TF T 18 0-100 -4 - 22000 ¢ WERL
L - Full 18 0-100 8 26.000 -2 WERL
T . Full . 1B 0-100 5 - $3.000 - 88 - WERL
TF Pilot 2404 100-1000 ] 43.000 » WERL
wox  Ful . Zimpro 2 " 4800 1 10.000 WAQ
WOx - - Ful | ' Zmpro 11 1800 t . 0.000 WAO
WOx [B] Bench 1054E ‘ 100000-1000000 ' 100.000 WERL

- % Data used in developing revised standard.




Carbon Drsulﬁge. 'Ihe treatment performance data available for carbon '
drsulﬁde were compiled from the NPDES data for one facility and are presented in .
Table A-14A. The revised BDAT treatment standard was based on the average efﬂuent -
concentration from this facility and leachate treatment performance data submitted by |

- industry (presented in Table A-14B) The technology for whrch data are available was
BT with a resultmg efﬁuent concentranon of 5 ppb. '

The revised BDAT for carbon disulfide is BT (biological treatment). BT
was selected as BDAT because the data showed substantial treatment of cari)on S
. disulfide. The revised BDAT treatmest standard for carbon disulfide was calculated
using the effluent concentration of 5 ppb and the appropriate accuracy correctinn factor hl
" and variability factor. The calculation of the resulting BDAT treatment standard"fer
g:arbon disulfide (0.014 ppm) is described in Section 6.0 and is shown in Table 6-1:

' - o . ’ - . ' . . ' ’ . N -
. - R L . . - N . . L. . . )
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. TABLEA14A
' ‘  WASTEWATER TREATMENT PERFORMANCE DATA' , '
. FOR CARBON DISULFIDE
. RANGE . - - - AVERAGE ‘
. DETECTION NFLUENT  NO.OF  EFFLUENT
~© . TECHNOLOGY UMT  CONCENTRATION ' DATA CONCENTRATION RECOVERY REMOVAL
_TECHNOLOGY _ SZE  FACLIY  (pb) - (pob) POINTS (ppb) O) 00  REFERENCE
- NY0000345 2 85,000 . ‘NPDES®
¥ Dita u3ed In developing revised Sandard. . '
- | TABLEA-4B- -
- { :
' INDUSTRY-SUBMITTED LEACHATE TREATMENT Psnroamnce ,
. DATA FOR CARBON DISULFIDE _
' RANGE . - AVERAGE .
R " DETECTION WNFLUENT.  NO.OF . .EFFLUENT - ,
. TECHNOLOGY . LUMIT  CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL <
TECHNOLOGY - SZE ~__FACLTY - (ppb) _pt) _PONTS . (ppb) %) - ) REFERENCE
ar EMELLE & o BT 80 . LEACHATE
BT - ‘ 8 5 o0 . 1 B 9607  LEACHATE




. concentration of 10 ppb and the appropriate accuracy correction factor and vanabrhty

‘ (0 057 ppm) is descnbed in Section 6.0 and i is shown in Table. 6-1 e

w_& The treatment performance data available for N

‘ chlorobenzene were comprled from the WERL database, BDAT Solvents Rule data, and

PACT® and WAO data from literature. These data are presented in Table A-15.
Technologies for which treatment performanee data are avatlable include AFF, AL, AS,

AirS, BGAC, BT, GAC, PACT®, RO, SS, and WOx. The treatment performance data
" represent bench- pilot-, and full-scale studies. The resultmg effluent concentratnons
. ‘ranged from 0.250 ppb to 1, 550 000 ppb

. The revised BDAT for chlorobenzent is BT (biological treatment). BT

~ was selected as BDAT because it is represented by full-scale data developed from EAD
- "" sampling and was used as part of the BDAT Solvents Rule. Furthermore, the efﬂuent
o concentranons achievable by this technology are supported by similar effluent =

 concentrations from the AS and PACT® treatment performance data.- The revrsed

BDAT treatment standard for chlorobenzene was calculated using the effluent .

factor. The calculation of the resulting BDAT treatment standard for chlorobenzene

NMNW . ' g
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TABLEAPIS o A -
WAS'IWATERTREATMENT PERFORMANCE DATA
FOR OHLOROBENZENE T
' ' e " RANGE AVWGE : v
TECHNOLOGY UMIT CONCENTRATION DATA 'CONCENTRATION RECOVERY HEMOVAL -
TECHNOLOGY SIZE FACILITY {ppb) ppd) POINTS {ppb) (%) (%} _ REFERENCE
* AFF - Bench BOIA - . o100 e ~ 1.000 907  WERL
- AL Bench Eral- T '1000:10000 1 . - 160,000 - 947 WERL
- A8 . Bench . 2008 100-100¢ . 12 1.100 R Al WERL
AS Bench 2008 100-1000 8 R o 1300 99.81 WERL
AS Full - . 97158 . : . 100-1000 ‘ 8000 - 9486 . WERL
" AS Full e8 ©oo 1001000 4 - 10,000 989 - WERL
‘AS Bench 2008 . . 0100 B . 0.200 T 9923 WERL .
AS _ Full . ‘9758 . 100-1000 - ' ’ 10.000 94.6 WERL -
AS Full 9758 . : : ©-100 . ' 6.000 ' . 84 = WERL
AS Full - 1B 100-1000 6 " 8,000 96.9 WERL
AS Pitot . 2068 : ... 1001000 20 1.300 89.34 WERL
A - Pilt = 248 - T 100-1000 5 4.000 : $6.8 WERL
AS Full 9758 - 100-1000 o 12000 . | $78 . WERL
AlrS Bench 1328E T 1000-10000 5§ 1800.000 i 7 WERL
AirS Bench - 1828 10000-100000 . 8 < . $300.000 - . 8% - WERL
BQAC Bench T801A . 0100 N < B 0290 - . 976 . WERL
8T Full P208 @ - T G2049775 8 841.000 ) . BDAT #
BT Full P48 10-3040 13 101.000 .+ BDAT#
i Full P263 - : 443532 3 504000 . BOAT #
BT Full " REF4" . 1900 1 12.000 BDAT #
- 8T Full Pa02 : ' 79428 20 10.000 BDAT # *
BT+AC Full P248 - 10-7200 18 80.000 BDAT #
GAC .~ Full . 2458 . 100-1000 1 10.000 966 WERL
" . GAC Full 2458 T ~1000-10000 1 10.000 . 8.7 WERL
R Full . 237A - . 1000-10000 . .1 - 10000 ‘9997 - WERL
" Ful ' 14210 . 0100 . - 025 ' 56 WERL
“Full " 6B . " 100010000 4 1000 - 99.38 WERL
) : Bench’ 2008 ' ‘ - 100-1000 n ' 0800 96.37 WERL
PACT : Bench ) 242E . T 0100 L : 8.000 84 WERL
PACT Bench Zimpro - S} 1 ©o-7 - 8000 84 WAO
RO © Pilet 8238 " 0100 1 . 12000 50 WERL
RO .,  Ful 2508 - : 0100 © . 4000 : ‘63 WERL .
. RO . Full . 2508 -+ 1000-10000 .o 120.000 - . N6 WERL
88 | . Full 2518 100-1000 10 - 10,000 ‘974 WERL
WOx - Bench. .  -Zimpro . : 8535000 Y - 1550000.000 T2 WAO
WOx Bench - Zimpro ‘ m., 1 81000.000 . - 823 WAO
““# EAD data presorted in the BDAT Solvents Rule FOO1-FO05 B Background Documont.
* Data used in developing revised standard,




Chloroethane. The data available for chloroethane were compiled from .
the EAD and WERL databases. These data are presented in Table A-16. Technologies -

for whnch treatment performance data are available include AL, AS, PACI" and SS ,

with all of the treatment performance data representmg full-scale studles X

- The treatment performance data ava.llable from the EAD database
‘were used to determine the rewsed BDAT treatment sta.ndard for thls eonstltuent for the

~ followmg reasons:

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

(2) The EAD data were carefully écreened\pnor to melusmn in the
s OCPSF database. These data were used in detenmmng a c
‘promulgated EAD limit. . , . .

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

| B'D‘AT'for chloroethane is being i'evised 1o SS (steam stﬁpping) The - ;
revised BDAT treatment standard was mlculated using the EAD median long-term
average effluent value of 50 ppb and the' EAD. Option 1 vanablhty factor. The
. calculatlon of the resultmg BDAT treatment standard for chloroethane (0.27 ppm) is .'
o descn'bed in Sectlon 6.0 and is shown in Table 6-1. : -




AV e s

TABLE A-‘IG

: g WAS'I'EWATER TREATMENT PERFORMANCE DATA
. . ' Foaa-n.onoenm o :
RANGE o AVERAGE
3 : ' DETECTION INFLUENT NO.OF  EFFLUENT B ,

, TECHNOLOGY - UMIT - CONCENTRATION .DATA CONCENTRATION RECOVERY REMOVAL -
_TECHNOLOGY ___ SIZE FACLITY _ (ppb) (ppb) POINTS - (ppb) %) )  REFERENCE

AL Full , 1B 100-1000 ] 260,000 2 WERL
AS Full - 1B 100-1000 5 250,000 ) WERL

AS Full 1B _ 1001000 -8 640.000 0 WERL .

AS - . Full 8 100-1000 4 £0.000 & WERL
- PACT Full B 1000-10000 '3 63000 - 968 . WERL
. %88 Full 3 50 5047700 " 50.000 " . _EAD*
_*ss Full 4157 50 9042000 15 50.000 .7 "EAD®
. 88 Ful 8 ' 10000-100000 2 50.000 . 9988  WERL

ss Ful 9%.75 15 £0.000 %075 ' WERL

10000-100000

" * Data used in developing revised standard.




4 Chloroform ‘The data available for chloroform were comprled from the .
EAD and WERL databases and WAO and PACT* data from literature. These dafa are
_presented in Table A-17. ’I‘echnologres for which treatment performance data are
‘available include AL, AS, AS+F11, AirS, CAC, CAC+AirS, ChOx, GAC, PACT®, RO
'S8, TF, and WOx. The treatment performance data represent bench-, prlot- and full-
scale data. ' ‘ ' )
The treatment performance data available from the EAD database. were'
used to determine the revrsed BDAT treatment standard for this consutuent for the
, followmg reasons:

-

v e .
v

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

() The EAD data were carefully screened pnor to mclusmn in the . . ‘
" OCPSF database. These data were used in determining a - B
' _promulgated EAD limit.

@B A promulgated EAD limit represents data that have undergone
- further review, and have received acceptance by both EPA’and
mdustry

" BDAT for chloroform is heing revised to SS‘(steam stripping)" The revised -
-BDAT treatment standard was calculated usmg the EAD median long-term average
~ effluent value of 12.2 ppb and the EAD Optron 1 vanabrhty factor. “The calculation of
the resultmg BDAT treatment standard for chloroform (0 046 ppm) is described in
»Secuon 6.0 and is shown in Table 6-1. ' :

1

BIG4ONW ' Do L S IR
0322-01.bjg34 A o - A-34 ‘ .



TABLE A-17
' WASTEWATER TREATMENT PERFORMANCE DATA

_REFERENCE

" . Bench

1328E : " 10000-100000 ) 5 a * 4400.000

: FOR CHLOROFORM
_. . ’ RANGE . - AVERAGE
- : DETECTION - INFLUENT NO.OF  EFFLUENT A
5 TECHNOLOQY _ UMIT = CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE - FACILITY (ppb) (pph) _POINTS {ppt) %) %)
AL Full " 18078 9100 8 ' 9.000 901 -
AL Full 18 © - 100-1000 ] © 26,000 $6.8
AL . Pilet 203A 1001000 S - 83.000 61
AL Full 1A 100-1000 ' 16.000 923
AL Full 16078 100-1000 .2 10.000 T4
AL Full 16078 100-1000 s : 130,000 %8
AL Pilot 203A 100-1000 14 31.000 ”
AS Full 18 0100 3 20.000 . 80
. AS Full e . 100-1000 T 30.000 ”
AS "Full 18 . 0-100 5 €.000 - 88
. AS " Full 68 : . 100-1000 s 10.000 ° - 917
AS Bench 202D g 10000-100000 200.000° 29.43
' AS Full 234A 0-100 1200 1.
“AS Full | - 1B 0-100 -8 21.000
. AS Full S7SE . . 0100 7 1.000 75
AS Full 1B . © 100-1000 6 58.000 - 81
© AS Full 9758 ' 0100 2.000 938
AS Full C 2M4A ¢ - 0100 | 2300 . I
"AS - Full ‘234A 0100 o 0.500 ' 98.4
AS “Full 68 100-1000 3 10.000 982
" AS Ful 238A 0100 *° s 2.400 48
. AS Full 16078 100-1000 s 50.000. e .
AS - Ful 16078 “1000-10000 2 40.000 96.9
AS . Pilet 2068 - . 100-1000 20 3.600 o74
< - Full 14 . 0100 7 20.000 . 78
:. Full 1587E ‘ . 0100 1600 e
. Pllot 2418 100-1000 8 44000 [ -]
AS, Ful 234A T 0100 - L ‘ 1.300 4
AS . Pliot 203A . 1001000 - 14 18.000 87
AS " Full 68 . o 1000-10000 Z 19,000 087/
AS Full - 2018 Y 6100 29 ' 88.000 8.
AS Full 234A - 0100 . - 1300 ]
AS Pilot 240A o o100 “ 2.000 98
AS+Fll Full 68 . 1000-10000 L 10.000 - 99.41
AS+Fil “Fal . . 6B ‘ . 100-1000 - 14 . 10000 . 958
AirS Bench. '  1328E - - 100000-1000000 8 , 16000.000 93.1
AirS Pilot 350A : T 0100 R 1.400 982
AirS " Pilet 2138 . . ' 0100 : 1 , 13.000 ”
AirS (-]

HEBEE BB BT




TABLE A-17 (Contiriued) e - ‘ ‘ 3

: . WASTEWATER TREATMENT PERFORMANCE DATA s ‘ )
‘ RANGE . AVERAGE = - .
' - DETECTION INFLUENT NO.OF  EFFLUENT
. TECHNOLOGY - UMIT  CONCENTRATION . DATA CONCENTRATION RECOVERY REMOVAL -
TECHNOLOGY SIZE ° FACHTY (pph) {PpY) _. POINTS {ppb) - (%) - (%) REFERENCE
ArS Piict . 2% - o100 . ¢ 'y 7 01%0 . 969 . WERL
AIrS Bench . “17A - 0100 . - 2600 269 WERL
AIrS * - Bench 17A : " 1000-10000 o : 110.000 : .97 WERL
- IS Bench = 174 ' 0100 . . o $.900 , es WERL
AIrS Bench - 17A 100-1000 - ' 4200 = . 986 - "WERL
AIrS Pilot . 2108 - . 100-1000 EE B . 1000 © o982 WERL
AirS ‘Bench 17A T, - 1004000 - o 8700 . 988 WERL
NS .. Bench 13286 . 1001000 - - 8 $4.000 . o4 WERL
A Pllot. 4348 ' © 1000-10000 4 41.000 - 98 WERL
CAC ‘Pilot - 28A- 1001000 1“4 106.000 2 WERL
CAC+AYS - Full 1830 . - 0100 28 0.200 ) WERL .
ChOx . Bench S40E - . 100-1000 2 7.000 98 WERL :
ChOx Bench 640E 100-1000 SR ¥ ' 3.000 . % WERL
ChOx(0z} Pilet © 831D : . 0100 . . ) 46.000 .14 WERL
ChOx (02 Pilot .. 8D . 0100 ) T T 2800 "8 - WERL
GAC © Rl 12648 e T 0100 : © 7 1.000 87 ' - WERL
GAC Pllt 331D - . 0-100 : C o 1,000 Y WERL
GAC Full T 2458 . 100-1000 * - I 10.000 978 WERL
GAC Full 237A i . “100-1000 . 1 , 10.000 961 - WERL
BAC Full - 245B . ‘ 100-1000 - . 1 - - 10.000 96.2 WERL
. PACT Bench 242E _0-100 20.000 .7 WERL
PACT Bench Zimpro : 470 | _ 1.000 80.9 WAO
PACT Bench Zimpro 38 1 . - 20,000 & WAD
RO * Pitet - 180A o 0-100 Do - . 0890 . u
RO Full © 250B © . 1000-10000 . 110.000 oS5
‘RO - Full - 2508 ' ~ 100-1000 _ " 53.000 &7 K
SCOx Pilot -85D" . 100-1000 S " 1.700 ~ 9983 . WERL .
*5S " Full © 48T 10 7330-1088000 18 " 10500 o EAD*
*8s - Ful. - 913 . 10 ‘. 28700-200000 SN 7 B . 129.200 ’ " EAD®
. 88 - Full -] 100000-1000000 15 o 10.000 .7 9999  WERL
88 Fill - 'eB T 10000-100000 2 . 120000 - 99.88  WERL
8s Full 2518 © 1000000 : - 10 6000000 - = 9999  WERL
8s Fal = 21B . 100000-1000000 10 9600000 : 964 ,WERL
TF Pilet " 240A . . 0100 “ 11.000 i & - WERL
TF Fufl 1B o400 - T 4  14.000° 88 WERL
21 Pilot . 203A : . 100-1000 1“ . . 102000 4 WERL ;
WOx - Bench = Zimpro - : < 4450000 1 - . 3000.000 999 . WAD
WOx * Bench . Zmpro . 21000 S 1000.000 : % WAO
“*Data used in developing revised standard. “




gﬁommethane. The data available for chloromethane were’ complled

. '_from the EAD, WERL, and NPDES databases. These data are presented in Table A-18.

Technologies for which treatment performance data are available include AS, AS+Fil,
BT, and SS. All of the treatment performa.nce data represent full-scale studies.’

. ~ . The treatment performance data available from the EAD database were
. used to determme the revised BDAT treatment standard for this constttuent for the

\

. following reasons:

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

- (2) 'The EAD data were carefully screened pnor to mclusron in the .
: OCPSF database. These data were used in deterrmmng a
_promulgated BAD limit.- .

- (3 A promu]gated EAD Imnt represents data that have undergone

~ further review, and have received acceptance by both EPA and
mdust!y o i

BDAT for chloromethane is being rev:sed to S (steam stnppmg) The

revrsed BDAT, treatment standard was mlculated using the EAD median long-term
'average effluent va]ue of 50 ppb and the EAD Option 1 variability factor. The
-calculation of the resulting BDAT treatment standard for chloromethane (0 19 ppm) is
described in Section 6.0 and is shown i in Table 6-1. .
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FOR CHLOROMETHANE - S .

: _ ' ' RANGE _ AVERAGE L,
: TECHNOLOQY - UMIT  CONCENTRATION DATA CONCENTRATION . RECOVERY REMOVAL .
TECHNOLOGY SIZE FACLITY - - (ppb). {ppb) - POINTS {ppb) (%) - (%) _ REFERENCE
* CTO000434 5 22600 NPDES
KY0003514 1 8.000 NPDES
PAD011371 ] 1.000 NPDES
LADOO4057 ' 2 12.900 NPDES
MADOOS304 ' 2 10.048 NPDES
wooote2r ® 9333 NPDES
NY0202061 % 1.000 : NPDES
NY0075857 13 20.769 NPDES
NYO000880S 18 6.400 i " NPDES
NJOC28291 " 2 1.000 - NPDES -
. MDOO00345 1 10.000 "NPDES
KY0003603 " 1 10000 - - NPDES
WV0004740 \ 1 10.000 " NPDES
OHO025481 - T2 21.700 NPDES
‘8C0001180 40 . . 8974 NPDES
" LADOSS214 18 11.788 "NPDES
LADDG643S . 12 6.500 NPDES
LADOG5501 .8 10.000 NPDES
_ <, - . TX0007439 ' 42 8.500 . NPDES
AS Full 1B . : 100-1000 | 110.000 68 WERL -
AS Full 1B o (100-1000 ] 11,000 . 96.3 WERL
_AS Full RPN |- D : 100-1000 8 9000 T WERL
AS+Fil Full 8 C © 0100 r $0.000 . » WERL
BT - Full KY0002119 ' 1- 10000 - _ g
14 Fulll . LADO38245 s 10.263 ;
14 - Full . . PADD2668S ' 2 t2.100 : ‘ & =
- BT Fult WV0023116 . , .18 16.111 ' " WERL™
Sed+Ful Full PAD010502 SR s . _ 1308 WERL-
*g5 Full . 725 80 - 9440-1290000 13 $23.100 . EAD*
‘88 Full €8 _ B 100000-1000000 11 . - $0.000 ... 99968 ° WERL
ss -

Full 2518 " 10000100000 10 - 5000 .- 899 WERL

"*Data used in developing reivsed standard.
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gh_:xgg_e. The data available for chrysene were compﬂed from the EAD
and WERL databases. These data are presented in Table A-19. Technologres for whtch
' treatment performance data are available include AS, AS+F11, and BT The treatment
performance data represent pilot- and fu]l-scale studies.

The treatment performance data available frotn the EAD database were
“used to determine the revised BDAT. treatment standard for this constrtuent for the

follomng reasons: :

-

(1) The EAD data represent treatment performanee data from the
OCPSF sampling episodes. The data collected by EAD include -

_ long-term sampling of several industries; therefore, the Agency
believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of unknown

' charactenstus :

(2)A The EAD data were careﬁtlly screened pnor to mclusron in the
o . /OCPSF database. These data were used in determmmg a '
o ‘ ’ ' promulgated EAD limit. .

3. A promulgated EAD hmtt represents data that have undergone‘ |
further review, and have received acceptance by both EPA and -
mdustry o -

. BDAT for chrysene is bemg rewsed to BT (biological treatment) The
revised BDAT treatment standard was calculated usmg the EAD median long-term
‘average effluent value of 10 ppb and the EAD Optlon 1 vanablhty factor. The

. calculation of the resultmg BDAT treatment standard for chrysene (o 059 ppm) is
described in Sectlon 6.0 and is shown in Table 6-1 _ ‘

.ma-wuw L "‘N‘_'A-39"
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WASTEWATER TREATMENT PERFORMANCE DATA

TABLE A-19

-

FOR CHRYSENE ' -
A _ RANGE o AVERAGE _ ' :
: - TECHNOLOGY . UMIT -~ CONCENTRATION . DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE FACILITY  fppb) . - (pph) __ POINTS _{ppb) %) " {X)  REFERENCE
AS Pilot ¢ 204A 0100 ' ] 1.200 869 WERL
AS ' Full 8 100-1000 Y 10.000 8 - WERL
AS Full a8 . 100-1000 - 1 10.000 '98.8 WERL
AS+Fil Full 6B 1000-10000 3 10,000 '90.00 . WERL
i Full 1926 : 100-1000 4 " 1.000 99.76 WERL
*BT Full 1263 10 . 15 . 10.000 o EAD*

10677
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ortho-Cresol. The treatment performance data available for ortho-cresol

‘were comptled from the WERL database and the BDAT Solvents Rule data. These data
" are presented in Table A-20. Technologtes for which data are avatlable include Anff

AnFFwGAC BT, and RO. The treatment performance data represent bench- pllot-
and full-scale smdles and the resultmg eﬂluent ooncentratlons ranged from 14 ppb to

26000ppb e Lo

The revtsed BDA'I' for ortho-cresol is BT (biological treatment) BT was

‘ selected as BDAT because it represents full-seale data developed from EAD samphng

‘ and was used as part of the BDAT Solvents Ruje. The revxsed BDAT treatment
' standard for ortho-cresol was calculated using the efﬂuent concentration of 25 ppband -
- the appropnate accuracy correction factor and vanablhty factor The ealculatton of the .

resultmg BDAT treatment standard for ortho-cresol (0 11 ppm) is descnbed in Sectron

6.0 and is shown in Table 6-1

TR
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WASTEWATER TREATMENT PERFORMANCE DATA . 4 B o
FOR ortho-CRESOL : :

. . ’ : ' PANGE - AVERAGE . Lo ;.—
- . DETECTION .~ INFLUENT - NO.OF ~ EFFLUENT :
TECHNOLOGY - ' UMIT  'CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

TECHNOLOGY _ SZE . FACLITY _ (ppb) {ppb) POINTS {ppb) (%) ) ' REFERENCE

AnFF - Bench 230A . 100000-1000000 - 26000.000 ‘ 7% . WERL
AnFF ' . Pllet -~ 2380 - 10000-100000 - ' 7600000 . .88  WERL .
AnFFWGAC  Pilat - 249D ' 100000-1000000 = ° . 8800.000 98.7 WERL
*BT - . Full REF5’ | 1886-2838. - - 2 . . . 25000 - BDAT#°*
RO , Full - 2508 _ 100-1000 - 14,000 $85  WERL

“# EAD data prmmd in the SBDAT Solvents Rule FOO1-F005 Bcckground Documom.
'Mmdhdwoloplngmm )
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| meta[p_ara-Cresol. Currently, rehable analytxcal methods for the
separation and subsequent measurement of meta-cresol and para-cresol do not exist.

- -Therefore, the Agency beheves it is appropnate to measure and regulate both isomers

under one combined hstmg The treatment performance data available for. meta/para-

 cresol were complled from the WERL database and are presented in Table A-21.

Technologies for which treatment performance data are avatlable include

: API+DAF+AS AS, AnFF RO and SExt. ‘The treatment performance data represent

bench-, pllOt- and full-scale studtes The resulting effluent concentranons ranged from

© 72 ppb to 17,000 ppb

-

“The revised BDAT for meta/para-cresol is AS (acttvated sludge blologtcal '

treatment) AS was selected as BDAT because it .Tepresents a demonstrated technology

- witha high removal efﬁclency and was the BDAT chosen for ortho-cresol _The revised -

+ 0322-01.bjg.43 R ' . A43

BDAT treatment standard for meta/para-cresol was calculated nsmg the effluent -

concentratton of 174 ppb and the appropnate accuracy correctlon factor and vanabﬂlty
factor." The calculation of the resultmg BDAT treatment standard for meta/pa.ra-cresol
(0 77 ppm) is described in Sectlon 6.0 and is shown in Table 61




' ‘ TABLE A-21
- WASTEWATER TREATMENT PERFORMANCE DATA - - | : ‘
.- FORmeta/pars-CRESOL ‘o 4 .

RANGE - - AVERAGE .

' DETECTION INFLUENT NO. OF EFFLUENT

: TECHNOLOGY UMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL :
_JECHNOLOGY  SZE _ FACIITY - (ppb) - (ppb) _ ° POINTS ppb) ®) (%)  REFERENCE
APL¢DAF+AS  Full - 14820 1000-10000 .. ‘' 160.000 . & WERL
*AS Plst 2418 100-1000 9 174000 - &8 - WERL® -
AnFF Bench : 230A 100000-1000000 . 17000.000 907  WERL
RO - Ful . 2508 1000-10000 ’ 72000 - . 977 - WERL
sext Pilot 1082E 100000-1000000 _ 3000000 | . 9988  WERL

“ Daia used in developing rovised Sandard.
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, o;-Dichlombep__zg e. The treatment performance data available for o-
dlchlorobenzene were complled from the WERL database, BDAT Solvents Rule data,

, and WAO data from hterature These data are presented in Table A—22 Technologies
B for which treatment performance data are avallable include AFF AL, AS, AirS, BGAC
. BT, GAC, PACT", RBC, RO, and WOx. The treatment performance data represent |

bench-, pilot-, and full-scale studles The resnltmg effluent concentratlons ranged from

0.09 ppb to 2017000ppb

- The revised BDAT for o-dichlorbbepzene is BT (biological treatment).\ BT
was selected as BDAT because it represents full-scale data developed from EAD '

- samplmg and was used as part of the BDAT Solvents Rule. Furthermore, the effluent
" conceritration achleved by this technology is similar to effluent concentrations reported
, from the WERL activated sludge treatment performance data. The revised BDAT
treatment standard for o-dichlorobenzene was calculated using the efﬂuent concentratlon ‘

of 16 ppb and the appropriate accuracy correction factor and vanabmty factor. The .

) ca.lculanon of the resultmg BDAT treatment standard for o-dlchlorobenzene (0 088 ppm). ..
s descnbed in Secnon 6.0 and is shown in Table 6-1. " .

BIGONW .
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~ TABLEA2
WAS'IWATEH TREATMENT PERFORMANOE DATA

FOR o-olem.onoaeuzme
. RANGE AVERAGE
DETEc'nON INFLUENT  NO.OF EFFLUENT
TECHNOLOGY . CONCENTRATION = DATA CONCENTRATION nscovsn nsnom.
TECHNOLOGY SIZE m:urv ‘;gg) {ppb) - POINTS ‘ (bpb) - _(%) (%) - REFERENCE
AFF . Bench sou . 0100 . -] 0.380 o8
AL - Pllot - 1920 100-1000 . 10.000 - 977
AL Pilot N 1g2D 1000-10000 100.000 94.8
AL Bench 3710 1000-10000 _ 72.000 076
AS " Full 18 100-1000 - 4 ~ 8.000 o8
AS -’ Full ] 1000-10000 3 §2.000 $8.5
AS Pllot - 1920 100010000 : 110.000 4.3
’ AS Plict 162D 100-1000 . 270.000 - 8T
AS Full .68 100-1000 330 35.000 962
AS - Full . 1B 100-1000 2 5.000 962
. A8 Full - 18 _0-100 '3 2.000 4.3
AS Full 68 1000-10000 © 4 16.000 99.33
AS Bench 2008 - 100-1000 14 8.000 927
AS " Full 18 _'100-1000 5 10.000 017
AS Full 1587E 0100 1.200 ™
. Bench 2020 10000-100000 50.000 90.54
AS Pilet 2418 100-1000 10 25.000 932
AS Bench _1050E ~ 100-1000 N 1.800 . 998
AS Full a75E © 0100 7 5.000 .7
AS Full 68 _$00-1000 -8 10.000 929 -
AS Bench 1054E 100-1000 : 8.000 96.4
AirS Bench 1328E ,” 10000-100000 X 6200.000 74
AIrS Pilot 228 - 0100 - 1 0.500' ., 83
BGAC Bench SO1A 0100 ° 4. - 0.310 $6.8 -
8T Full P248 768-2801 1" “$96.000
*BT Full P02 13504387 | " 18.000
BT  Full - P28 233-2333 10 88.000
BT+AC Full P248 768.2278 17 176.000
GAC Full 2458 ) 1001000 - 1 10.000 089
QAC Full 14210 o100 ° . 0.270 90
PACT Bench . 242E T0100 ¢ » 5.000
PACT Bench 2008 100-1000 " 2.900 978
.PACT . Full ‘68 1000-10000 ‘10 88.000 085
pPACT Fuil ) 100-1000 4 64.000 20
RBC Pilet 182D . 100-1000 ~ 10.000 7.7
RO . Piot 3238 0100 1 11.000 70
RO _ Pliot 180A : 0100 : 0.090 - 925
WOx Bench Zimpro - 850000 1 150000.000 748
WOx . Bench Zimpro 8530000 1 2017000.000 . 8981 WAD
WOx Pilot 78D >1oooooo 98.7

. " ERD deta presented in the BOAT Sovents H——ulo FO0TF 008 Background Bocumert
* Data used in devoloplng revised Mud
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p_-Dxchlorobenzeng. The treatment performance data available for P
dtchlorobenzene ‘were compiled from the WERL database and WAO data from

.. literature. .These data are presented in Table A-23. Technologles for which treatment
" performance data are available include AFF AL, AS, A1rS BGAC, CAC, ChOx, GAC
. PACT®, RBC, RO, and TF. The treatment performance data represent bench-, pllot, o

and full-scale studles “The resultmg efﬂuent concentrattons ranged from 0. 004 ppb to

"'3600ppb

* The revised BDAT for 'p-diéhlorobe'nzene is- AS (activated sludge biological
treatment). AS was selected as BDAT because it represents full-smle data with high R
influent concentrattons and high . removal efficxenaes The revised BDAT treatment
standard for p-dlchlorobenzene was calculated usmg an effluent ooncentratton of 1633 -

ppb (wlnch represents an average of the data presented for the activated sludge -,

technology in the high'influent concentration ranges) and the appropnate accuracy
correction factor and variability factor ‘The w.lculanon of the resulting BDAT treatment

-standard for- p~dlchlorobenzene (0 090 ppm) is descnbed in Sectton 6.0 and is- shown m

Table 6-




. TABLEA2}

WASTEWATER TREATMENT PERFORMANCE DATA

FOR p-DICHLOROBENZENE o - . .
N : * RANGE AVERAGE
DETECTION INFLUENT  NO.OF EFFLUENT oL
- TECHNOLOGY S LUMIT CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL
_TECHNOLOGY SIZE FACLITY ~  (ppb) (ppb) POINTS ppb) %) {%) _REFERENCE
AFF Bench S01A 0100 Zr © 0200 - 981 . WERL
AL Pilet 1920 0-100 o 10,000 .. %8 WERL
AL Pilot 203A 0-100 11 . 81.000 Coer WERL
AL - Piot 203A 0-100 1 - 12000 o7 WERL
AL -, Piest 192D 100-1000 . 10.000 -7 908 WERL
AS - Full: 18’ 0-100 -2 ’ 10000 WERL
AS Full 234A 0-100 . 0500 ] WERL
AS - Pilet 2418 100-1000 4 10.000 ‘907 . WERL .
*AS . - Full ‘9758 1000-10000 : ~ 12000 ° ‘9963  WERL*
AS Pllot 192D - 100-1000 10.000 905 WERL
AS Pilot 631D 0100 ,0.004 . % WERL
AS Pilot 631D 0100  0.004 8  WERL
AS Pilot . 240A 100-1000 12 8.000 38  WERL .
AS " Pllet 1820 0-100 '10.000 ] WERL
AS Full 234A 0-100 0.500 ] WERL
. AS Pllot, 241B ° 100-1000 1 19.000 951 "WERL
AS’ Full . 2018 0100 2 €.000 » WERL .
AS _ Fall 1B 0100 1 £.000 931 WERL.
~ A8 7 Fad 1B 0100 1 £8.000 &3 WERL
T AS Pillot 203A 0-100 1" 6.000 946 ~ WERL
AS Full 234A 6100 ' 0.500 Nz ‘WERL
2AS Full . _ 8B ~ 100-1000 4 10.000 'WERL®’
AS Full 9758 0100 4900 @28 - WERL
*AS Full 9758 100-1000 27.000. 966
AIrS Bench . 1328E 10000-100000 s 9600.000
BGAC .. Bench S01A 0100 7 6270 7.8
. CAC - _Pilet 203A . 0-100 1 66.000 2 WERL -
, ChOx Bench 9758 0-100 5.000 o1 WERL
QAC" Full 2458 100-1000 1 10.000 . WERL
@AC - Full 1421D 0-100 0.200 ] WERL
PACT Bench 9758 0-100 - 8.000 935 WERL
PACT Bench $758 0-100 8.000 23 . WERL
‘PACT Bench Zimpro 366 1 0.015 99.96 WAO' .
RBC Pllet 192D - 0-100 10.000 88  WERL
RO~ Pilt 180A 0-100 o 0.670 61 WERL
F Pilot 240A 100-1000 " - 18000 88 WERL
TF Pilot 203A 0100 X1 _ 68.000 88 WERL

 “Daiausedn developing revised standard.
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. AirS, Air§ +GAG, CAG, GAC, PACT®, RO, §S, and TF. The treatment performance
data représent bench-, pilot-, and full-scale studres '

l,l-Dichloroethane. The data avallable for 1, I—dlchloroethane were

: compllcd from the EAD and WERL databases ‘These data are presented in Table A—

4. Technologres for which treatment performance data are available include AL AS

L The treatment performance data ava:lable from the EAD database were

‘used to detenmne the revised BDAT treatment standard for this consutuent for the
, followmg reasons: ‘

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

(2) The EAD data were carefully screened pnor to mclusmn in the
OCPSF database. These data were used in determmmg a
& promulgated EAD limit. : ,

' 3) _V_A promulgated EAD hmlt represents data that have undergone ,
-~ further review, and have received acceptance by both EPA and
mdustry o

BDAT for l,l-dichloroethane is being revise_d to SS (steam stripping). ‘The

" revised BDAT treatment standard was ca.lctﬂated'using the EAD median lonﬁ-term i

average effluent value. of 10 ppb and the EAD Option 1 variability factor.. The

- j calculatlon of the resultmg BDAT treatment standard for 1, l-dlchloroethane (0 059 ppm), '

0322-01.5j5.49 S - A49

is described in/Section 6.0 and is shown in Table 6-1
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WASTEWATER TREATMENT PERFORMANCE DATA c o -
. " FOR1,1-DICHLOROETHANE =~ . .—
. , ... RANGE . : AVERAGE -~ . L
, TECHNOLOGY UMIT CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL .
TECHNOLOGY SIZE FACLITY . (ppb) (ppb) POINTS (Ppb) . (%) (%) REFERENCE
AL Pilet 203A . 100-1000 “ . 18.000. cooar WERL
AL Pilot 203A 1001000 ", . 45000 - 69 . WERL
. AL Full 1B o S0100 - 2 .10.000 _. 6 .. WERL
AS Pilot 203A ' 100-1000 14 8.000 E 044 WERL
AS Pitot 240A . 0100 7 2,000 875 - WERL
- AN Pilat 2228 o 0-100 1 _ 0.300 918 WERL
- NS Piiot 1362E * 1000-10000 8 £30.000 . T8 WERL
ArS+GAC | Full 229A 0100 " : 1.000 974 WERL .
CAC Plict 2084 -~ “100-1000 © 14 111.000 2 WERL
T aAc Bench 19626 .1000-10000 . 1.000 - 9987 .  WERL
GAC Full 12648 - 0100 - 1000 - 8 . WERL
PACT " Bench mpro 8400 1 1.000 6.8 WAD
RO . Full 2508 © " 1000-10000 " , 84000 - 2.4 WERL -
RO Fult 2508 100-1000 A 64.000 - B WERL
RO Fult -2508 : L0100 - . . " 3000 984 WERL
*gs Full . o3 . W S400-13900 “ 10.000 . . EAD*
ss Full 2518 10000-100000 0 . 10.000 - © - 998 WERL-
ss Full - . o 100010000 - 2 . 10000 - $89 . WERL
T Pilot 240A : 0-100 . 14 - - - 7000 . 93 | WER
™ Pilot” 2034 - -~ 100-1000 "  e4000 - 88 WERL
“*Data used In devsioping revised standard.
!
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_ . ' ,z-Dighloroethang. The data avarlable for 1,2-dichloroethane were .
 compiled from the EAD and WERL databases and WAO data from literature. ‘These -

~ data are presented in Table A-25. Technologles for which treatment performance data
are available include AL, AL+AS, AS, 'AS+Fil, AirS, CAC, PACI* RO, SS, TF, and
. WOx. The treatment performance data represent bench- ptlot- and full-scale studies.

The treatment performance data available from the BAD database were
used to determine . the revrsed BDAT treatment standard for thts constituent for the
" following reasons: ' '

¢V The EAD data represent treatment performance data from the :
- 'OCPSF sampling episodes. The data collected by EAD include -

: long-term sampling of several industries; therefore, the Agency ,
believes these data are representative of the total organic chemical
industry and can adequately represent a wastewater of unknown
charactenstm

.- OCPSF database. These data were used in determmmg a’

' . ' - 2) . The EAD data were wrefully screened pnor to mcluswn in the
promulgated EAD limit.

3) A promulgated EAD limit represents data that have undergone
o further review, and have recelved acceptance by both EPA and
mdustry " .- ,

e - ~ BDAT for1 Z-dichlofoethane' is being ‘revised to SS (steamstr-'ipping) The
B “revised BDAT treatment standard was calculated usmg the EAD median long-term :
average efﬂuent value of 25.6 ppb and the EAD Optlon 1 vanablhty factor. The
calculatlon of the resulting BDAT treatment standard for 1 2—d1chloroethane (0 21 ppm) ,
L is descnbed in Section 6.0 and is shown i in Table 6~
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TABLE A-25

WASTENATEH TFEATMENT PERFORMANCE DATA

- FOR1,2DICHLOROETHANE . ._
: — - 4
' o DETECTION .  INFLUENT NO.OF = EFFLUENT '

) TECHNOLOGY - LMIT CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL 4
TECHNOLOGY SIZE FACRITY  (ppb) ~_{ppb)’ POINTS m (%) (%)  REFERENCE
AL Pilt - 203A 100-1000 " 18000 T 802 WERL
-AL Full 1B . . 1000-10000, 6 10.000 . 8975  WERL
" AL Pilot 203A 100-1000 " 48000. . 71 - WERL
AL+AS  Full' - 2330 ~1000-10000 21 8.000 .| 9967  WERL
AS | Pilst .  203A . 100-1000 “ 22000 L WERL
AS Pilst ..~ . 2418 ‘ 100-1000 s . 140.000 . 87T.  WERL

AS Full 18 o 1000-10000 .8 4400000 - 3 _WERL
AS Full 68 100-1000 '3 12000 961  WERL
T AS Pllot 2407 © 0900 13 8000 - . 943  WERL
AS. JFull. 68 “1000-10000 2 _29.000 . 88 WERL
AS Full a75E . 100-1000 7 74000 | 82 WERL
AS . Bench 2020 _ 100000-1000000 $700.000 966 WERL -
. A8 Full© 18 10000-100000 6 1800.000 89  WERL
" AS Full a8 1001000 - - 13 94,000 o WERL -
. A8 ' . Full 68 . 1001000 t2 .. 18.000 ‘985 WERL
AS+FIl Full L ~ 10000-100000 3 - 1200000 . 985 WERL
AIrS Full 28 100-1000 "8 $5000 - ] 8@ - WERL
AIrS Full 228 © 1000-10000- s 189000 - . 918 WERL
CAC Pllot 203A 1001000 . “ - 100.000 A - -WERL
’ PACT Bonch =~ Zimpro 210 - Y .. 1000 ees WAD
RO Ful 2508 1ooo-1oooo T 350000 o WERL
RO . Full 2508 L0100 13.000 . WERL
‘RO Pilot 3238 . 0100 ) _ 200 - % WERL
RO Full 2508 . 100-1000 o - 43.000 . 78. m
*8S . Full 45T 10 2339900-23476000. 15 - 86100 -
*8S Full 913 100 172000327000 - 14 - 73.300 LT EAD'Y
s Ful 2518 1000000 N I T 97000 . 999 WERL
- ss Full - ©eB. - - .7 1000000 5 © 88000 . . 9099 °  WERL
$s Full eB : - * 100000-1000000 2 $0.000 9998  WERL
- TF Piltt = 240 - 610 13 12000 - . 88 °  WERL
TF " Full 375E _ 100-1000 . 7 . . . 45000 "85 WERL
¥ Pilot " 2004 . - .- 1001000 "“ $3.000 - 8. . . WERL
.~ WOx " Bench Zimpro © - 6280000 S 13000000 . .. 998  WAO .
-WOx(B) - Bench  1084E : 1000000 ‘ 230000000 - 836 WERL

““Data used in developing revised standard.




| trans-l -Dichloroethene. The’ data available for trahs-i 2-dichloroethene
were compiled from the EAD and WERL databases. These data are presented in Table
A-26 Teclmologles for whrch treatment performance data are available include AS,

AS+Fil, ArrS GAC, RO, SS and TF ‘The treatment performance data represent bench-

R prlot- and full-scale studles ,

'Ihe treatment performance data available from the EAD database were
used to determme the rev:sed BDAT treatment standard for this constlment for the -
followmg reasons , ) ' '

(1) . The EAD data represent treatment performance data from the

- 'OCPSF sampling episodes. The data collected by EAD include
long-term sampling of several industries; therefore, the Agency
' believes these data are representative of the total organic chemical
‘industry and can adequately represent a wastewater of unlmown
charactenstrcs

(2) ° The EAD data were carefully screened prior to mclusxon in the .
- OCPSF database. These data were used i in- determmmg a’
‘promulgated EAD lmut. - S

3 A promnlgated EAD limit represents data that have undergone N

further review, and have recelved acceptance by both EPA and
mdustry S

‘BDAT for trans-l 2-d1chloroethene is bemg revxsed to SS (steam

i 'stnppmg) The revrsed BDAT treatment standard was calculated using the EAD medxan.
J long-term average effluent value of 10 ppb and the EAD Option ‘1 variability factor.
" The calculatron of the resulting BDAT treatment standard for trans-l,z-dlchloroethene

(0 054 ppm) i is descnbed in Section 6 0 and is shown in Table 6-1

1
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G | '-TABLEA-zs

. WASTEWATER TREATMENT PERFORMANCE DATA S , ‘ o
) FoaTMNst.z-DICHLOROETHYLENE . o o
- DETECTION -~ RANGE NO.OF AVERAGE :
,TEGHNOLoeY TECHNOLOGY FAcn.m( LMIT . INFLUENT DATA . EFFLUENT . 'RECOVER REMOVA REFERENCE -
{ppt) CONCENTRATION  POINTS CONCENTRATION (%) = (%)
‘ .. {ppb) {pp®) -
AS Full B . _0-100. 3 ' . 7000 -, 88 WERL
AS Full © . 1B 100 - 0 4 3.000 - 935 WERL
AS Full - 18 ’ 0100 ‘ 5 8.000 N WERL
AS+FI - Full 6B . ‘ 100-1000 3" . 78000 - 8 WERL
AIS Bench 1328E - 1000-10000 5 1600000 - .- 80 - WERL .
AIrS Pliot -~ - 1882E . ~1000-10000 "8 - 1.300 .. 999  WERL
AS . Plit . . 71D " 100-1000 1 . 8000 . - - 881  WERL
As * Pllet - 18638 © 100-1000 . 5.000 952 - WERL ~

ArS Bench 1328E " . _ - 100000-1000000 5 * 17000.000 - 84 © WERL
GAC " Full - 2458 1001000 - 1 . 10000 g1 WERL
. RO R 2508 -~ - 10000-100000 . S 6000000 : - 64 WERL
*SS Full . 415T 10 . . 486043000- - - 15 14.100 - mD-Le
. *S88 Full 9y 10 14100-70300 - - “ 10000 . m-L*
88 Fll . 6B B © 10000-100000 15 14,000 / 996 . WERL
8s Full - L] : o 10000-300000 ‘2 ~ 10.000 © 100 WERL

2 CFal. . 1B 0100 _ 8 T 1000 $7.9 WERL

. Dgti usedin d&oioping pro-pogpd shndard
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from the EAD and WERL databases and PACT* data from literature. These data are

.t

' BIG40 NW T
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Dnethzl Phthalate. The data avmlable for diethyl phthalate were compxled .

-
i

presented in Table A-27. Technologles for which treatment performa.nce data are

. 'avallable mclude AS, BT, and PACT®. The treatment performance data represent ’

bench-, pﬂot- and full-smlc studles

\

_The treatment performance data avaﬂable from the EAD database were

K used to determme the rewsed BDAT treatment standard for this consntnent for. the :

. followmg reasons:

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

. industry and can adequately represent a wastewater of unknown
eharactenstlcs : :

@ The EAD data were carefully | screened pnor to inclusion in the
'OCPSF database. - These data were used in detemnmng a
promulgated BAD limit, :

S (3) A promulgated EAD limit. represents data that have undergone
: ... further review, and have received acceptance by both EPA and
o mdustry : | _

, BDAT for dlethyl phthalate is bemg rev1sed to BT (blologlcal treatment)
The revised BDAT treatment standard was calculated using the EAD median long-term |
average effluent value of 42.5 ppb and the EAD Option 1 variability factor. The
calculation of the resultmg BDAT treatment standard for dlethyl phthalate (0.20 ppm) is -
descnbed in Section 6.0 and'is shown in Table 6- '

~
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| TABLEAZT -
‘ | WASTEWATERTREATMENT PERFORMANGEDATA- . - .
" © ., . FORDIETHYL PHTHALATE . . A .
< .. maNee’ . AVERAGE . . \ o i
_ ' DETECTION  INFLUENT  NO.OF  EFFLUENT
: TECHNOLOGY UMT ~ CONCENTRATION - DATA CONCENTRATION RECOVER REMOVAL -
_TECHNOLOQY _ SZE ~_ FACLITY. _ (ppb) (ppb) POINTS *_ (ppb) ) (%)  REFERENCE
AS  Piot 2048 o 0100 s 1.200 974  WERL
AS Ful 8 . . 1000-40000 3 28.000 917 WERL
AS® Pt - 241B - 1004000 T 12000 - §76 . WERL
AS Full 8 . 0100 4 1.000 967  WERL
AS Ful 18 - o400 .8 8000 88  WERL
BT Ful = 948 10 1415000 ) 29500 . EAD*
PACT . Bench Jmpro . - - 88 _ 1 1.000 . 96.8 ’ WAD
N - . : . - 1
"% Data used in developing revised standard. ) : - ) -
N ] L .
4
’ P .
I \‘
3
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' .WAO test data. These- data are presented i m Table A-28. Technologies for which

" treatment performance data are available mclude AL, AS, AS+Fil, AnFF, AnFFwGAC .
‘BT, RBC, RO, TF, WOx, and WOx+PACT®, The treatment performance data

- ,4-Drmethxlpheng,!. The data avarlable for 2,4-d1methylphenol were |
complled from the EAD and WERL databases, WAO data from literature, and EPA

represent beneh- ptlot- and full-scale studres :

The treatment performance data avallable from the EAD database were

: used to determme the revised BDAT treatment standard for thls constttuent for the .

following reasons ‘ .

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

: charactenstlcs

@) .The EAD data were carefully. screened pnor to mclusmn in the
OCPSF database. These data were used in dcterm1mng a
promulgated EAD limit,

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

BDAT for 2,4-d1methylphenol is being revised to BT (blologncal treatment).
. -The revnsed BDAT treatment standard was calculated usmg the EAD median long-term '
/ average effluent value of 10.794 ppb and: the EAD Option 1 vanabthty factor.  The
» ‘calculation of the resultmg BDAT treatment standard for 2,4-dunethyl phenol (0 036
- ppm) is descnbed in Section 6.0 and i is shown in Table 6-1.
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' TAaLEm

WASTEWATER TREATMENT Penromnce DATA '
FOBZ.AI-DIME!HYLPI-IENOL
‘ . RANGE : AVERAGE
DETECTION - INFLUENT 'NO.OF . EFFLUENT
. TECHNOLOGY umMIT ' CONCENTRATION  DATA CONCENTRATION - RECOVER REMOVAL :
TECHNOLOGY SIZE FACILTY {ppb) {ppb) POINTS . {ppY) __{X)  REFERENCE
AL Pilt - 182D . - - 1000-10000 10.000 9581 = WERL
AS Full . eB 100-1000 - 7. 13,000 _ 98.1 ‘WERL -
© A8 Pilat 192D . . 1000-10000 T 10,000 . 99.81 WERL
- A8, Full 68 10000-100000 14 10.000 8987 WERL
AS- - Piiot - . 204A . 0100, 8 0.900 9008  WERL
AS+Fii - Full : &8 1000-10000 3 10.000 999 ° WERL
AnFF “Pllet - . 298D 1000-10000 ‘ "~ 0400 29.99 WERL
AnFFWGAC * Pt . - 249D 10000-100000 : 0.050 9983  WERL
. *ET Full T 1293 10 18216-73537" 15 10.000 . EAD*
. RBC Pilot 1820 e 1000-10000 : 10.000 9981 © WERL
RO Full. - 2508 100-1000 18.000 08.4 " WERL
1 1 Flll -~ 1B - 0100 2 25.000 - © 88" ‘WERL -
WOx Bench Zimpro : 8220000 1 100.000 99.99 WAO
WOx+PACT  Pilot. . Zimpro 3 530000-780000 s 75.330 .WAOD
WOx[B) Bench - .206A * 31000000 1 820.000 .99  WERL

’ " * Date used in dmloping revised mdard.

v
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Dlmethxl Phthalgte. The data avallable for d1methyl phthalate were -
compiled from the EAD and WERL databases and PACT" and WAO data from
literature. These data are presented in Table A-29 Technologles for which treatment
- performance data are avaﬂable mclude AS, BT, PACT®, and WOx. The treatment
performance data represent bench- pllot and full-seale studies. ‘

The treatment performance data avallable from the EAD database were.
used to determme the rev:sed BDAT treatment standard for this eonstrtnent for the '
following reasons: L . 2

v

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

Ce e e L (2) " The EAD data were careﬁrlly screened pnor to mclusron in the
‘ . - . OCPSF database. These data were used in determining a'
. promulgated EAD limit. : : . S

() A promulgated EAD limit represents data that have undergone
-+ further review, and have recetved acceptance by both EPA and
mdustry .

{

.
BDAT for drmethyl phthalate is bemg proposed revxsed to BT (brologrcal
. treatment). The revised BDAT treatment standard was calculated using the EAD
median long-term average effluent value of 10 ppb and the EAD Optlon 1 vanabrhty
factor. The calculation ‘of the resulting BDAT treatment standard for dimethyl phthalate -
(0.047 ppm) is descnbed in Secnon 6.0 and is shown in Table 6-1. |




TABLEAZS _
- WASTEWATER TREATMENT PERFORMANCE DATA - -
L : - FOR DIMETHYL PHTHALATE o Q

. ' PANGE AVERAGE
- - DETECTION INFLUENT ~ NO.OF  EFFLUENT - - Co
: - TECHNOLOGY ‘ umMr CONCENTRATION  DATA CONCENTRATION RECOVER REMOVAL -
TECHNOLOGY - S8ZE - FACLNY  (ppd) __{ppb) POINTS  (epb) -~ (% ‘(%) REFERENCE
- . ] B - . - \ -

2.000 : 92  WERL.
20000 F - $28  WERL
13000 §77  WERL
. 983 . WERL
20000. - 12 WERL

AS Ful - 18 1001000 °
AS Full. 8 ) ~ 100-1000
AS Pllot 2418 - $00-1000
AS Pillot o 204A . 0-100

- A8 " Rl ' B P 0100
a7 . Full 948 .10 10-625
PACT . Bench - Zimpro . ’ 332
‘WOx - Full dmpro 1 . - 81000

*Data used in developing revieed standard. . _ ~ - -
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Dr-g-bngl Phthalate. The data avatlable for dl-n-butyl phthalate were .
compiled from the EAD and WERL databases. These data are presented in Table

A0 Technolog1es for which treatment performance data are avarlable include AL, AS,
‘ CAC, ChOx, BT, and TF. The treatment performance data represent bench- pllot- and

full-scale studies.

‘ ‘The treatment performance data available from the EAD database were .

used to determme the revrsed BDAT treatment standard for tlns constituent for the-
following reasons: ‘ B

-

(1) - The EAD data represent treatment performance data from the
» OCPSF sampling episodes. The:data collected by EAD include
long-term sampling of several industries; therefore, the Agency .

"~ believes these data are representative of the total organic chemical

S industry and can adequately represent a wastewater of unknown

charactenstus

| 2) The EAD data were careﬁﬂly screened pnor to inclusion in the
' - OCPSF database. These data were used in determmmg a
'- promulgated EAD limit. ,

N _(3)' A promulgated EAD limit represents data that have undergone C

. further réview, and have received acceptance by both EPA and
mdustry :

BDAT for dl—n-butyl phthalate is being revised to BT (biological

, treatment) The revrsed BDAT treatment standard was calculated usmg the EAD
‘median long-term average effluent value of 17.606 ppb and the EAD Option 1 vanabrhty

factor. The calcu]atron of the resu]tmg BDAT treatment standard for di-n-butyl .

) phtha]ate (0 057 ppm) is descnbed in Sectlon 6.0 and 1s shown in Table 6-1.

"BIG4ONW - ' oo ' ' ' ' ,
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_ TABLEAY
WASTEWATER TREATMENT PERFORMANCE DATA

FOR Di-n-BUTYL PHTHALATE
RANGE . AVERAGE 3
- TECHNOLOGY . CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL -
TECHNOLOGY - SIZE FACIITY - (ppb) {ppb) (e
AL Bench 1001000 5.000 w5

AL Pilot - 0100 . 14.000 s
AL Pilot . 0100 44000 0
AS . Pllet . " 0100 - -8.000 - o4
AS " Ful 0100 ' 4,000 917

" AS Full - 0100 © 3.000 &7
AS Full - 0100 4 5.000 944
"AS . Full 0100 2 30000 Y]

. AS Full . 0100 s 5.000 $3.8
AS Full 0100 ‘8 10.000 %
AS - Pilot " 0100 -8 2700 039
AS' Pilot 0100 1 7.000 - 204
AS Full " 100-1000 31 13.000 96.8
AS Pllot _ 100-1000 N 17.000 98 -
‘AS  Bench © 1001000 ) 2400 0.4
AS Full 1000-10000 8 30.000 , 96.7

'CAC Pilot © 0100 1 47.000 %8
ChOx Bench | 0100 . ' 3.000 o7
*BT . Full 19-2000 3 13.000
T Full - 0100 .5 €.000 2.8
T - Ful 0-100 3 20.000 70
TF Pliot 0-100 1 52.000 2
213 Piiot 0100 1 16.000 1

“*Data used in developing revised standard,

REFERENCE
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- Di-n-oc_lzl Phthalate. ‘The treatment performance data available for di-s-
- . Ioctyl phthalatc were complled from the NPDES and WERL databases and are presented .
" - in Table A-31. ‘Technologies for which treatment performanc_e data are available include
'AL,'AS, BT, ChOx, and PACT*. The treatment performance data i'epi'esent bench-,
‘pilot-, and full-scale studles The resulnng efﬂuent concentranons ranged from 3ppbto.
" 47,000 ppb -

The rewsed BDAT for dl-n-octyl phthalate is AS (acnvated sludge '
b1010g1ca1 treatment). AS was selected as BDAT because it represents full-scale
‘treatment with a high influent concentranon and a, h13h removal efﬁclency The revnsed .
BDAT treatment standard for dl-n-octyl phthalate was calculated using the effluent
concentration of 3 ppb and the appropnate vanabxhty factor and accuracy correction
" factor. The calculauon of the resultmg BDAT treatment standard for di-n-octyl
phthalate (0. 017 ppm) is descnbed in Section 6.0 and is shown in Table 6-1.

-




TABLEAST -
WASTEWATER TREATMENT PERFORMANCE DATA

‘ - RANGE = . AVERAGE
: DETECTION INFLUENT = NO.OF EFFLUENT o ,
TECHNOLOGY o UMIT - CONCENTRATION DATA . CONCENTRATION -RECOVER REMOVAL -
TJECHNOLOGY  SIZE FACILITY __ (ppb) ____ {ppY) _POINTS __ - - (ppb) %) (%) .- REFERENCE
. MADO05304 21 es10 NPDES
: : . LAD08S5501 6 *10.000 : , NPDES
: ' LADOGE214 15 10.000 . NPDES
: S MS0001970 1 110000 ~ -7 _NPDES
. o OHO002445 .8 57 T " NPDES
WI0044836 1 47000000 - - NPDES
_ NY0004138 ] '8 T 48000 - NPDES
AL Bench o snp. E 1000-10000 o 48.000 . o8 WERL -
As Full .- 1B o 0-100 A A 12.000 7% - WERL
AS Pliot 04 . 0-100 ] 4,800 & WERL
*AS Full . - 18 . 100-1000 1 8.000 86 = WERL*
8T - " Full LAOOS8248 ‘ ' .38 9.961 NPDES
ChOx Bench ©  975B - B 1000-10000 . 960,000 . 0 WERL
., PacT - Bench 9758 - 100010000 o 3.000 T 8875  WERL

'_bm used in developing revised standard..



. Ethylbenzene. The treatment performance data avaxlable for ethylbenzene -
were oompﬂed from the WERL database BDAT Solvents Rule data, and PACT'l and - |
WAO data from literature. These data are presented in Table A-32. Technologres for
wlnch treatment performance data are available include AL AL + AS, AS, APIL. + DAF
+ AS, AS + Ftl,Alrs Airs + GAC, BT, CAC GAC, PACT®, RO, SS, TF, and WOx.
The treatment performarnice data represent bench-, pilot-, and full-scale studies with
.. resulting effluent concentrations rang‘ing from 0.100 ppb to 30,000 ppb.

o | . The rev1sed BDAT. for ethylbenzene is BT (btologtcal treatment) "BT was -
selected as BDAT because it represents full-scale data developed from EAD- samplmg
"and was used. as part of the BDAT Solvents Rule. Fnrthermore, the efﬂuent
concentration achleved by this technology is supported by similar effluent concentranons .
' reported from the WERL activated sludge treatment performanoe data. The proposed
‘_ revrsed BDAT treatment standard for ethylbenzene was calculated using the efﬂuent
concentratton of 10 ppb and the appropriate accuracy correction’ factor and variability -
. factor. The calculatlon of the. resulttng BDAT treatment standard for ethylbenzene

' (O 057 ppm) is descnbed in Section 6 0 and is shown in Table 6-1. '

0322-01.5jg.65 . . - A-65 -
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" . ’ WASTEWATER TREATMENT PERFORMANCE DATA ‘ :
. : _ i FOREI‘!-!YLBENZENE. . } ' - ) :
RANGE " AVERAGE _
o DETECTION INFLUENT ~ ° NO.OF EFFLUENT
TECHNOLOQY - UM . CONCENTRATION DATA CONCENTRATION RECOVER ns.uom. }
TECHNOLOGY SRE FACILTY {ppb) ) POINTS (opt) . %) (%) . REFERENCE
AL Pilot 203A 100-1000 14, 12000 89 . WERL
AL Pilot _ 203A 10011000 . “ 27000 . 76 . WERL
AL Full v 1B - o100 0 4 10000 . €9 WERL
AL+AS Full . 2330 . 1000-10000 . -3 L4000 90.83 WERL
API+DAF+AS  Full . 14820 " 10000-100000 4 8.300 ' §0.98 WERL
A8 . Bench 2008 100-1000 e "0.700 90.89 WERL -
A8 Fall - 2018 ‘ .7 0100 16 €.000 -§2.8 WERL .
AS Pt - | . 208B . : 0-100 20 0.200 99.78 WERL
AS Ful €8 100-1000 . 8 10.000 $82 ' WERL
AS - Ful . 238A 0-100 L] - 0800 - g7.2 WERL
. AS " - Pilot © 240A ©- . 0100 14 t.000 984  WERL .
AS FBd .- 8B : . 100-1000 24 - 10.000 _ 944 WERL
AS * Full 234A 0-100 ; ' ’ 0.200 89.14 ~ WERL
AS Ful 204A 0100 . 0200 . - = o922 WERL
"AS Bench . 202D - ~ 10000-100000 80.000 . 99.87 WERL
AS Full .8 . - 1000-10000 4 ) 10.000 . . 9847 WERL
AS Full -7 9TSB . N 1000-10000 8.000 938 WERL .
AS Full - 1B . 0100 ‘8 9.000 90.7 WERL
AS Full - 9758 - 100-1000 : 10.000 . - 96.4 WERL
AS Ful. . 18 - 0100 4 3,000 89 WERL
AS Pilet 241B 100-1000 - 5 5.000 878 WERL
A8 . _Full 1B . 0100 3 8,000 83 WERL
AS’ Full - 1B - 0-100 5 1.000 98.1
AS Full - 1B 0-100 4 1.000 7.7 .WI
AS ' Full 1B 0100 . ] '5.000 ;.
AS. Full - 68 1000-10000 s 25.000 83.7 WERL
AS Fult 18 . © 0100 ° 3 . 8,000 - 54  WERL
AS Full - 97T5B . - 0100 o : '8.000 ‘ 87 . WERL
"AS Plict 203A : '100-1000 14 : 6.000 948  WERL .
- AS | Pllot_ REF2 23500 e . 368.000 - : BDAT# .
AS Full 1]:] 100-1000° ] 4,000 - ‘$7T5 T CWERL -
AS _Full 18 ) 100-1000 3 2,000 9528 . WERL
AS Ful 1B ' - - . 100-1000 4 1.000 99.17 WERL . .
AS Bench 2008 - 0-100 9 0500 995 WERL
AS Full- 6B " 100-1000 7 10.000 979 WERL
AS Full - eb 100-1000 15 10.000 $8.9 WERL
AS Full - €B . : '100-1000 29 10.000 7.4 WERL
AS - Fall 1B T 0100 , 4, 8.000 89 WERL
AS - Full . - 6B : - $0000-100000 R / 10000 . . $0.97 WERL
.As : Bench 2008 : 1oo-woo 12 0.600 8.5 - . WERL

FEAD m preserted in the BDAT Solvents Rule FOO1-FO05 Background Doeunnm.

5

'A-66 -




U , - WASTEWATER TREATMENT PERFORMANCE DATA .
- : — 4 . FORETHYLBENZENE = . L ‘
. . o X . " PANGE - - AVERAGE .
DETEOTION INFLUENT . NO.OF - EFFLUENT
. - TECHNOLOGY _UMIT . CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL ‘
TECHNOLOGY . SZE . FACLITY (ppb) : {ppb) POINTS {ppb) _ "~ (%) - (%)  REFERENCE
CAS+FI . Fub . eB o100 5 ~'10.000 ‘.80 ° WERL
AlS - . Pllot. 2248 0100 " - .o0s00 - - 919 WERL
. NS Full - A 0-100 . ' S ©0.300 : 04.1 WERL
AIS+GAC - Full 220A o100 . S | 1.000 ' 80  WERL
*BT Full P21 - 12923-80000 7 10.000 ) BOAT #*
*BT. Full P2y 10-3850 .83 10.000 T BDAT # *
*BT Full P21 10-140 s . 10000 oo BDAT #* -
*BT Full P293 . © 2287-3563 2 10000 - . - BDAT#*
*8T Full - P238 220-3350 2. 10000  BDAT#*
*ar . Full p215 5644150 3 10.000 .- BDAT # *
*BT Full P42 150-553 2 10000 - _ BDAT#°* ~
*BT Full 244 €08 . " 10000 . : BDAT # *
BT . . Full p257 €3.3848 2 ' 12000 ’ BDAT #
*BT | Full P02 - $6.508 ‘20 10000 : BDAT # *
ToeBT. Full P230 101.3040 15. 10.000 P " BDAT#*
*BT - Full - P289 22230 16 10.000 BDAT#* -
*BT - Full P25t 12351360 s 10000 - ' . BDAT#*
*BT Full P253 . 10-144 ‘2 10.000 . BDAT#*
CAC Pilot . 2038 1001000 - 14 T 73000 - 7} WERL
GAC - Full 14210 : "0-100 .- o100 . 97 WERL
PACT Bench . 242E 0100 .. 8poo 7 WERL
PACT -  Bench ° Zmpro - , 185 1 . 1,000 9.5 WAO'
PACT .. Bench 2008. 0-100 L 1 . '0.400 957 WERL
- . ACT .. Bench - . Zimpro : T - ot B0 78 , WAO
N - . Pilst < 180A. o . 0100 - . © 0.020- N . WERL
) ‘g . Pilet " . 250B 0100 - . ' L . 8000 29 WERL.
: RO Full - + 250B .. 1000-10000 . 120.000 R WERL
ss Piiot ' REF2 23500 . . 5 208.000 * - ' BDAT
T Pliot | © 240A © 0100 “. . - . 1000 984 “WERL :
TF Pilot 203A - 100-1000 " S (F - 72 WERL
TF Full ~ 1B ' 1001000 . . 4 S 1100000 <908 - WERL
TF Full B | A 21 4 4.000 T 908  WERL
_UF Pt - |  258B ; 100-1000 ' 70000 8 WERL
‘Wox | Full Zmpro - 50 - 19000-27000 -2 : 8850000 - . . WAO
. WOx Full - 242E . 1000-10000 : ‘ T 21000 . 9985  WERL
. WOx[8) Bench 1054E - . .. 1000-10000 ' o $500.000 . 48 WERL .
WOx{B]) Bench . 10S4E ~"  100000-1000000 S .30000.000 o7 WERL

*# EAD Data pteun‘lod in the BDAT Solvents Rule F001-F005 Background Gocument . .
* Data usod in developing revised standard, , :




Fluorantheng The data avallable for ﬂuoranthene were comprled from the . ’
‘ EAD and WERL databases These data are presented in Table A-33. Technologtes for

 which treatment petformance data are available include AL, AS, AS+Fil, CAC, ChOx,

BT, PACT® RO, and TF. The treatment performance data represent bench- pﬂot- and

* full-scale studles

' The treatment performance data avallable from the EAD database were
used to determme the revised BDAT treatment standard for this consntuent for the
‘ followmg reasons: '

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

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

(3) A promulgated EAD limit represents data that have undergone
" further review, and have recelved acceptance by both EPA and
- mdustry :

_ BDAT for ﬂtioranthene-\is being revised to BT (bio_logieal treatment). Tne o
revised BDAT treatment standard was calculated using the EAD median long-term -,
. average . effluent value of 11 53‘3 ppb and the EAD Opdon 1 variability factor. ‘The |
calculation of the resulting BDAT treatment standard for. ﬂuoranthene (0.068 ppm) is
descnbed in Sectlon 6.0 and is shown in Table 6-1.

7
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"TABLE A-33
WASTEWATER TREATMENT PERFORMANCE DATA
‘ . FOR FLUORANTHENE
_ . RANGE : ~  AVERAGE
T , - DETECTION - INFLUENT 'NO, OF EFFLUENT o '
"N , TECHNOLOGY CoouMIT CONCENTRATION DATA CONCENTRATION - RECOVER ‘REMOVAL X
TECHNOLOQY SZE - FACILITY (ppb) ° (ppb) - POINTS (ppb) LX) (%)  REFERENCE
AL Pilot 203A 100-1000 1" 96.000 es WERL
AL Pliot 203A 100-1000 1 23.000 R WERL .
AS Full . S78E 0-100 7 0.041 T 981 WERL.
AS Full - S75E 0-100 7 0.048 - . 983 WERL
AS ' Pilot 204A 0-100 . , 8 1.900 . . 83.9 WERL
AS Full STSE . 0-100 7 .- og38 94.1 WERL
AS Full o8 100010000 14 © 12000 © 9825 WERL
AS Pilot 240A C 0100 o 12 ’ 8000 . "Nne WERL
AS Ful . STSE - 6100 7 008 ' 968 - - WERL
- AS * Pilot 2034 . 100-1000 - 1" 6.000 952 WERL
‘AS+Fil Full 68 : 1000-10000 . s 16.000 99.69° WERL
CAC Pilot 1958 1000-10000 8 . 170000 837 WERL
CAC ~  Pliot 203A 100-1000 _ " 13,000 . 88 WERL
cqu(co Full 1081D 1.0900 y 0045 - . “ WERL v
_Fl Piiot 1958 wo-mo T s "7 110.000 - 8  WERL
Fil ' Pilot STE 0100 . 0.001 " 9952  WERL
FilL. . Fult 10810 . 0100 ] o 0081 2  WERL
Fil Full 7926 - *1000-10000 S T . 8000 : 90.56 - WERL .
*BT - Ful © . 1288 10 - 988-2141 L : 11.500 EAD*
. PACT - Bench - 978 o 0100 L. ... 3000 ”. WERL
RO . Pilot 1634E © . 0100 . . 0007 - 88 WERL
TF .. Pilet . 203A ‘ © 100-1000, 1"m . 49000 53 WERL :
T Full - STSE- < 0100 7 0.029 971 WERL
T - Ful 37SE’ T 0100 7 0.044 96.3 WERL
TF Ful . - - 8 " - 0100 ' 4 12000 (] WERL
id ‘Pllst ~ . . 240A " i . 0100 1 14000 ] ‘WERL

. . . s - ' - ’ .
: ‘ed in developing revised standard, ) : . , ,




Fluorene. The data available for ﬂuorene were compﬂed from the EAD
and WERL databases, These data are presented in Table A-34, . Technologies for. whlch
" treatment performance data are avarlable include AL, AS, BT and TF and the treatment ‘
perfonnance data represent pllot- and full-scale studles
The treatment performance data available from the EAD database were
’ used to determine the rev1sed BDAT treatment standard for this constltuent for the .

- following reasons:

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

(Z)i The EAD data were carefully screened pnor to mclusron in the
-~ OCPSF database. These data were used in detenmmng a

promulgated EAD hmlt . . .

©.(3) A promulgated EAD limit represents data that have undergone
‘ further review, and have recelved acceptance by both EPA and
;mdustry

‘BI.)AT ifor f-ﬂuorene is‘ being-revised to BT (biolog'ical treat‘ment).’ The
revised BDAT treatment standard was calculated using the EAD median long-term
average effluent value of 10 ppb and the EAD Option 1 vanablhty factor. The
| calculatlon of the resultmg BDAT treatment standard for fluorene (0. 059 ppm) is
. ‘descnbed in Sectron 6. 0 and is shown in Table 6-1.
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 TABLEAS4

WASTEWATER TREATMENT PERFORMANCE DATA

0100

" FOR FLUORENE
. i RANGE ', AVERAGE .. -
. DETECTION. - INFLUENT NO.OF  EFFLUENT -
" TECHNOLOGY UMIT.  CONCENTRATION DATA CONCENTRATION neoovea REMOVAL ,
'recmoa.oev SRE FACILIYY _ (ppb) ~_{pph) POINTS (ppg) ‘ (%) (%) REFERENCE
AL Ful 68 100-1000 3 110,000 949- - WERL
AS “Ful 8. - 1000-10000. 13 © . $0.000 917  WERL
AS Pilot .» 204A - . 0100 s 0.700 982 = WERL
*BT . Full 1283 10 6781873 18- 10,000 * - EAD*
T Full - 1B h 4 20.000 "84 WERL

o ‘melndwelopingmviudmdud




: Hexachlombenzene. The treatment performance data available for
hexachlorobenzene were compiled from the WERL database. These data are presented
in Table A-35. Technologies for which treatment performance data are avaxlable mclude
AS, AS+Fil, and GAC. The treatment performance data represent full—scale studles
The resulting effluent concentrations ranged from 0.01 ppb to 20 ppb..
The revised BDAT for hexachlorobenzene is AS+Fil (acttvated sludge ,
followed by ﬁltranon) AS+F11 was selected as BDAT because it represents full—scale
" data with a hlgh mﬂuent concentratlon and a high removal eﬁaency The proposed
revised BDAT treatment sta.ndard for hexachlorobenzene was mlculated usmg the.
effluent concentration of 10 ppb and the appropriate accuracy correction factor and
" variability factor The calculatlon of the resulting BDAT treatment standard for
hexachlorobenzene (0.055° ppm) is descnbed in Sectlon 6.0 and is shown in Table 5-1
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r

, TABLE A-35
WASTEWATER TREATMENT PERFORMANCE DATA

o FOR HEXACHLOROBENZENE
. . RANGE AVERAGE
o 'DETECTION INFLUENT NO.OF  EFFLUENT
. TECHNOLOGY : UMT  CONCENTRATION DATA  CONCENTRATION RECOVER REMOVAL -
TECHNOLOGY ~ SIZE FACLITY - (oph) ' {ppb) POINTS (pPY) . (%) (%)  REFERENCE
AS Full _ STSE 0100 : 7 - 0010 8% WERL
AS Full S7SE 0-100 7 ., 0010 944 . WERL
*AS+FI . Ful - 6B 1001000 14 " 10,000 96.7 WERL *
GAC . Ful 237A o100 1 - 20000 . 88, _WERL

“ Data used In doveioping revised standard.




Hexachlorobutadlene. The treatment performance data available for = . .

| hexachlorobutadlene were compiled from the WERL database. These data are

presented in Table A-36. Technologtes for wlnch treatment performance data are
- available include AS, AS+F11 and GAC. The treatment performance data represent
prlot-scale and full-scale studles The resultmg effluent concentrations ranged froni
10 ppb to 20 ppb ‘ '

, ‘The revised BDAT for hexachlorobutadxene is AS+F11 (actlvated sludge
followed by ﬁltratlon) AS+Fil was selected as BDAT beca.use it represents fuIl-scale _
data with a high influent concentratlon and a high removal efficrency ‘The revrsed .
BDAT treatment standard for hexachlorobutadrene was wlculated usmg the efﬂuent

| concentratlon of 10 ppb and the appropnate accuracy correctlon factor and vanabxhty
" factor. The calculation of the resulting BDAT treatment standard for
hexachlorobutadlene (0 055 ppm) is descnbed in Secnon 6.0 and is shown'in Tabie 6-1

- 4 .
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TABLEA3S

;. . - . WASTEWATER WTMENT PERFORMANCE DATA
o - . FonHmcHLonoauerlENE . .
_‘ S |  RANGE 1 | AVERAGE
. TECHNOLOGY UMT . CONCENTRATION DATA CONCENTRATION 'RECOVER REMOVAL :
TECHNOLOGY ~_SIZE - FAGLTY __ (ppb) __(ppi) POINTS (ppb): ) ©) _ REFERENCE
A . PEt - 24B L 1001000 1" © 18,000 .. 982 ° WERL
*AS4FI ' Ful . 6B - T 100-1000 2 , 10,000 %28  WERL®
. * AS+Fil Full 8 * 1000-10000 1. © 10000 - 0 - 998  WERL®

‘aac Fal - 287A7 - 100-1000 1Y . 20000 ' . 8 WERL

K Dm used in dwoloplng revisad standard.




‘Hexach'lorogclomntadig'ne. The treatment performance data available for . - |
"hexachlorocyclopentadtene were compiled from the NPDES database and WAO data
from hterature These data are presented in Table A-37. Technologles for which _
. .treatment performance data are available include bench-scale and full-scale studies. The-
effluent concentrations of all the data documented ranged from 0._2 ppb to 15,000 ppb.

The revxsed BDAT for hexachlorocyclopentadrene is BT (blologml
treatment) BT was selected as BDAT because 1t represents full-smle treatment
performance. The proposed revxsed BDAT treatment standard for

N hexachlorocyclopentadlene was calculated using the effluent concentratton of 10.263 ppb _

" and the appropnate accuracy correction factor and variability factor. The calculatlon of -

the resultmg BDAT treatment standard for hexachlorocyclopentadtene (0 057. ppm) is |
descnbed in Section 6 0 and is shown in Table 6-1.
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TABLEAST

' WASTEWATER TREATMENT PERFORMANCE DATA

. FOR HEXACHLOROCYCLOPENTADIENE

3

RANGE . AVERAGE

T DETECTION INFLUENT NO. OF EFFLUENT - -
, TECHNOLOGY “. . UMIT ~ CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL
' TECHNOLOQY SIZE FACILITY {ppb) {ppb) POINTS __  (ppb) ~ (%) (%) REFERENCE
~ . ' N ' ¢ - *
- LADOBSS01 : 6 .10.000 .. NPDES
Mi0025739 ' T 0200 NPDES
LADOGE214 : 18 " 10000 NPDES
. "~ NYO107174 ‘ 24 1.000 NPDES
*8T Full LADO38248 : 38 . 10263 . - NPDES*
WOx Bonch - Zimpro »10000000 1 15000.000 %9  WAO
"% Data usod in developing revised standard.




Hexachloroethane. The treatment performance data avallable for - |

hexachloroethane were compiled. from the WERL database. These data are presented in . ‘

- Table A-38. Technologles for whrch treatment performance data are available include
- AS and AS+Fil. Data are available from pilot and full-scale studles The resultmg
efﬂuent concentratlon for both studles was 10 PPb.. ‘

 The revised BDAT for hexachloroethane is AS+F1L (acnvated sludge
followed by filtration). AS+Fil was selected as BDAT because it represents full-scale
treatment performance with a high removal efficiency. The proposed revised BDAT _
treatment standard for hexachloroethane was calculated using the effluent concentration
~ of 10 ppb and the appropriate accuracy oorrecnon factor and variability factor. The
~ calculation of the resulting BDAT treatment standard for hexachloroethane (0 055 ppm)
ls descnbed in Section 6.0 and is shown in Table 6-1.
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TABLE A-38

'WASTEWATER TREATMENT PERFORMANCE DATA

FOR HEXACHLOROETHANE
L . , " RANGE | AVERAGE )
o A DETECTION WNFLUENT  NO.OF ~  EFFLUENT
K . TECHNOLOGY LUMT  CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL . '
TECHNOLOGY _ SZE____FACLITY _(pob) (ppb) PONTS . (ppb) &) ' (%)  REFERENCE
COAS ., - Pt - 24B 1001000 11 10.000 1 WERL
*AS+Fl  Ful, ) 1001000 1“ 10.000 838  WERL®
“*Data used in developing revised standard.
4
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in Section 6.0 and is shown in Table 6-1

' Indeno od ne. The treatment performance data available for
mdeno(l 2 3-cd)pyrene were compiled from the NPDES and WERL databases These .

The rev:sed BDAT for mdeno( 1,2,3-cd)pyrene is AS (actwated sludge~ :
blologlcal treatment). AS was selected as BDAT because it represents full-scale
treatment performance with a high remova.l efﬁclency The revised BDAT treatment *

' standard for indeno(1,2,3-cd)pyrene was calculated using an effluent concentration of 1 .

ppb (which represents the detection limit for indeno(1,2 3-cd)pyrene) and the - '
appropnate accuracy correction factor and variability factor. . The calculation of the
resultmg BDAT treatment standard for mdeno(1,3 3-cd)pyrene (0 0055 ppm) lS descnbed

BIG-40 NW

_032201bjg.80 L . A-80

data are presented in Table A-39. Technologies for which treatment performance data
" are available include AS, BT, chlonnanon, and TF.. All of the treatment performance

o data represent full-scale studles The resultmg effluent concentranons ranged from
0. 009 ppb to 28 ppb '



!
. . TABLEA3® )
' . WASTEWATER TREATMENT PERFORMANCE DATA ‘ : ;
: - FOR INDENO(1 2 3-0d)PYRENE - . L ‘
, o . RANGE " AVERAGE
S - DETECTION INFLUENT NOOF EFFLUENT -
! TECHNOLOGY T CONCENTRATION  DATA CONCENTRATION RECOVER naAOVAL ‘
TECHNOLOGY - SIZE FACILITY - (ppb) ___{ppd) POINTS (ppb) %) gs) REFERENCE -

LAO0E5501 . - 6 ©’10.000 o ‘NPDES
- ‘ "LADOBE214 - T 18 : 26.000 ' . NPDES
*AS Fal ~ = 5B ' 0100 . 7 0013 . 928 WERL®
. *AS . Full - . S7SE . . 0100 7 0011 o7 " WERL*
© A8 Full 375E L 10100 7 .0.017 o4 WERL *
*AS - .. Full STSE | . 0100 ° 7 0.015 . 88 WERL *
© BT - Full . LADO38245 _ . -8 . 10087 . -NPDES

- Chox(Ch) Full . 1081D . 0100 ‘ . . 0.009 4 WERL

Fil Full 10810 0-100 ' - 0.027 . 88 WERL -
TF Full STSE - 0100 - -7 ' 0012 925 = WERL
. L Ful, R 0-100 7 0019 - 80 WERL
'Data used in dovolopmg tovised mdud. ] T R

s I




Naphthalene. The data avaﬂablc for’ naphthalene were comprled from the ‘
EAD and WERL databases as well as WAO data from literature. Theése data are .
- presented in Table A-40. Technologies for which treatment performance data are.

available include AL, AS, An‘S CAC, ChOx, BT, PACT®, RBC, RO TF, and WOx The
'treatment performance data. represent bench- pllot- and full-scale studles

' The treatment performance data araﬂahle from the EAD database were
used to determme the revised BDAT treatment standard for this constttucnt for the '

'foIlowmg reasons:

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

- OCPSF database. These data were used in determining a -

(2) The EAD data were carefuﬂy screened prior to inclusion in the g
promulgated EAD limit. .

3 A promulgated EAD lnmt represents data that have undergone ‘ !
- further review, and have recexved acceptance by both EPA and
mdustry ' ' . -

'BDAT for naphthalene is being revised to BT (biological treatment). The
 Tevised BDAT treatment standard was calcnlated using the EAD median long-term
average effluent value of 10 ppb and the EAD Option 1 variability factor.. The
“ mlculatlon of the resulting BDAT treatment standard for naphthalene (0 059 ppm) is
descnbed in Section 6. 0 and is shown in Table 6-1
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‘ ) ' : TABLE A40
: ” . . WASTEWATER TREATMENT PERFORMANCE DATA  + . S
. . , © RANGE AVERAGE : !
. . DETECTION © = INFLUENT NO. OF EFFLUENT ~ ' ,
~ .. TECHNOLOGY UMIT ' CONCENTRATION DATA CONCENTRATION RECOVER REMOVAL o
TECHNOLOGY SIZE FACILITY -~ (ppb) (ppb) __°  POINTS . ey %) ' (%)  REFERENCE
AL Pilot 192D. " 0100 o 10000 - 82 =  WERL
AL Bench 3ND T . 100-1000 , . 23,000 97.7 WERL
AL Pilot 192D o 100-1000 ' . 25000 - - 965 .  WERL
i AL Pilot . 203A .- 100-1000 " 13.000 - 88 '  WERL
AL ' Pllet © 208A 100-1000 S %000 : 74 WERL
AL+AL Ful . 2330 S 100-1000 - 2 . '16.000 98.3 "WERL
AS Full " 2018 - . © 0100 1" .. 5000 8 ' WERL
. AS CFul 68 . . "100-1000 2 . 714,000 . | 95.9 WERL .
T AS Bench . 1050E . 100-1000 5 ‘ 2000 8.5 WERL
AS: Pilst = - 241B 1001000 = 11 - 8.900 978 WERL .
AS Pllot- , = 2418 .. 1001000 5. " 10000 - < 88  WERL
AS Ful . o758 . 100-1000 * 1.000 9217  WERL .
AS Pllot 240 . ' o000 : . 0.700 99.09 WERL -
AS Bench = 202D 1000-10000 o T 10.000 © 9986 WERL
AS - Pilst . 203A . . 1009000 1 4000 . . 983 . WERL
AS Pilot 240A 100-1000 B | €.000 95 - WERL
AS Full ) ]:] - - 0-100 . 8 9000 86 WERL
AS Full - 1B 1001000 - - = 8 : . 10000 . 954 WERL
A8 Full © 8B - 10000-100000 14 10.000 - 9995  WERL
, " AS Full es © 100-1000 - 18 : 10000 ° $% . WERL
AS Pilot 192D : . 0100 : ' 10.000 82  WERL
AS Full - . 1B . 0100 4 3.000 9. WER
AS Full ‘88 . . 1000-10000 7 10000 9956 . WERL
a AS _Full - 1001000 . s 10.000 9%  WERL
Pilot. 1820 + 1001000 : T 28000 . 96.5 WERL
1S . Bench 1328E " .10000-100000 . & 0 6200.000 : 74 WERL
‘CAC Pilot . 208A 100-1000 .on %000 .. & - WERL -
Bench ', @758. | 0-100 : . 2.000 ' 88 'WERL
Full . 1283 10 12737145 = 15 .- 10.000 s . EAD*
Bench -Zimpro - ) 191 -1 © - 1000 . 9.9 WAO
Pliot 182D . - 0100 . : : 10.000 82 . . WERL
Pilot _ 180A. . S 0100 B 0020 .80 WERL
‘Pllet . 240A o - 100-1000 " | 14.000 88 - WERL
. Full 1B, . <~ 0100 I ‘ . 3,000 (-] WERL
TF © Pliot _ 203A 100-1000 1§ I 74000 2. . WERL -
wox - Full Zimpro 8 1200 AR | T 210000 : WAO
5 Data used in developing revised standard.’ : o . ' . : ]
- I
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Phenanthrene, The data available for phenanthrene were compiled from
-the EAD and WERL databases. These data are presented in Table A-41. Technologies .
for which treatment performance data are avatlable include AL, AS AS-!-Frl, CAC, BT,
PACI‘n and TF ‘The treatment performance data represent bench- pllOt- and full-scale
studles ‘

The treatment performance data ava:lable from the BAD database were
’ nsed to determine the re\nsed BDAT treatment standard for this constlment for the
following reasons '

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

-(2) " "The EAD data were carefully screened pnor to inclusion in the e
. OCPSF database. These data were used in determmmg a ' . :
promulgated EAD limit. .

3 A promulgated EAD limit represents data that have undergone- o
further review, and have received acceptance ‘by both EPA and
mdustry A ’

BDAT for phena.nthrene is being revised to BT (biological treatment).
The revised BDAT treatment standard was calculated using the EAD medran long-term
average effluent value of 10 ppb and the EAD Optton 1 variability factor. “The
calculation of the resultmg BDAT treatment standard for phenanthrene (0 059 ppm) is -
described in Section 6.0 and is shown i in Table 6-1

1
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- TABLE A41 .

WAS'I'WA'I'EH TREATMENT PERFORMANOE DATA

FOR PHENANTHRENE .
. MNGE c - AVERAGE ,
T . - DETECTION INFLUENT = _NO.OF . - EFFLUENT '
" TECHNOLOGY UMIT - - -CONCENTRATION DATA CONCENTRATION RECOVERY-REMOVAL T
TECHNOLOGY . S8IZE ~ FACILMY  (pph)- w _POINTS ~  (ppb) (%) {%)  REFERENCE
AL Full 68 . . 1001000 5 . - 10.000 29  WERL
AL Piict - 203A ! 0100.. - 11 - 40.000 88 . WERL -
AL Pilot 203A 0100 . Sn , 16000 - .83 WERL
AL Bench 371D 100-1000 : . 18000 - "985  WERL
AS Pilot . 204A © 000 O 1100 - 972 WERL
AS Pilot 240A 0-100 12 _ 6.000 R ] WERL
AS Full 68 100010000 - 14 10000 - - 887 WERL .
. AS Pilot 203A . 0100 L 4.000 o8 WERL
AS Full 18- . 0100 ¢ 13.000 o © WERL
AS Bench 20D 100-1000 _ '-40,000 : 982  WERL
» AS Bench. - $0B0E . 100-1000 - s . . 2000 9.5 WERL
AS+FIl Fubl 6B © 100010000 - 8 17000 . 998°  WERL.
. CAC Pilot 208A -+ 0300 ' "n . . 24000 s WERL
C R - Full T82E . | 0-100 . 4 o000 - 88 WERL
*BT Full 1228 - 10 20354711 - 15 T 10.000 T EAD* .
PACT Full eB 100-1000 10 ', 28000 . - 989  WERL
T Pilot 240A . 0-100 10 _ 9.000 - . 90 WERL
TF -Pliot 203A 0-100 S | I © 51000 . 48 _ WERL
TF Full 18 . 100-1000 - ] © 17.000 915 ' WERL
“*'Data used in developing revised standard. -




'Phenol. Treatment performance data for phenol were comptled from the . "
EAD, BDAT, and WERL databases as well as WAO data from literature. These data’
are presented in Table A42A. . Tn addmon, leachate treatment performance data was
. submttted by mdustry and are presented in Table A-42B. Technologies for which
treatment performance data. are available include AL, API+DAF+AS, AS, ChOx, GAC, )
BT, LL, LL+SS, LL+SS+AC, PACT", RBC, RO SBR, SS TF, WOx, AS+F11 and
Anff The treatment performance data represent bench- ptlot- and full-scale studies.
‘ The revised BDAT for phenol is BT (blologlcal treatment) BT was
selected as. BDAT because it resulted in substantial treatment of phenol. The revised
BDAT, treatment standard for phenol was calculated using the efﬂuent concentration of
10 ppb and the appropriate vanablhty factor and accuracy correctton factor. The
calculation of the resulting BDAT treatment standard for phenol (0 039 ppm) is
" described in Section 6.0 and s shown i Table 6-1. |
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i ' ..+ . WASTEWATER TREATMENT PERFORMANCE DATA
. - R : MNGE : ‘ Avemee ,
. . TECHNOLOGY ~ ~ - UMT OONcENmATION nA'rA concemamon necovm HEMOVAL . -
_TECHNOLOGY SZE - FACLITY _ (ppb) - w POINTS . _{ppb) (.58 (%) REFERENCE
AL " [Pt 203A 100-1000 T . 84,000 3 - WERL (
AL ‘Pilet 203A - 100-1000 1" " 18,000 85 WERL
AL. Full 8B . C 100:1000 s 111,000, 90.8 WERL .
- AL Pilet 182D v .100-1000 L 10.000 “ 9899  WERL
API+DAF+AS  Full 14820 " 100-1000 4 - 85.000 . 888 WERL
- AS : Full . - 18 N 100-1000 R 2000 - 966 WERL
‘AS Full - 1B 0-100 s 26000 .. 63 "WERL
AS Bench 202D 100000-1000000 : 0.010 . 9989 - -WERL
AS Full . &8 . 100-1000 K I 10.000 984 WERL
T AS | Full . 100-1000 ] 8.000 972 WERL
AS Pilot 203A o . 100-1000 1 14.000 & WERL
AS’ Ful T 2018 1009000 = - 8 20.000 %26 .- WERL
. AS Ful " 1B R 1001000 . ] 1.000 9089  WERL
- AS " Fult . 68 - . - 10000-100000 8 . 10.000 9994 - WERL
" AS Full 8 © 7 100-1000 ] 61.000 224 WERL y
"AS: Ful 18 . 6100 L] 1.000 96.4 WERL
AS Ful * -~ 97188 100010000 : 6.600 9987  WERL
AS T Fl . 1B - 1001000 A 1000 - 9833  WERL
AS Bench 1054E : 100000-1000000 - ' . - ) 0250 99.88 - WERL
AS Pliot 204 . 9100 - ' 1 oo 10.000 - R WERL
AS Full 6B . 100-1000. 7 15.000 98 WERL
AS Full SNMRE 10000-100000 4000.000 952 WERL
" AS Full eB _ : 1001000 /8 120.000 979 WERL
AS . Pilot .- 2¢1B . . - 1001000 4 8.000 972 WERL
Full - 6B, - $000-10000 10 21.000 $064  WERL
Full . o75B - ' 100-1000 - 20.000 87 . WERL
\ Full e 100-1000 1" 10.000 96.3 WERL
AS Ful - 18 o 100-1000 e 1.000 . 90.44 WERL
. AS - Full - I | 0-100 8 1.000 | 883  WERL
AS Full ‘88 1001000 3 10.000 986 WERL
AS Pilct . 8B ' * 100000-1000000 8 500.000 . 9985  WERL
AS Full 9758 ~ -’ 100010000 160.000 , 95 WERL
_AS . Full L . ~ 100000-1000000 2 10.000 9099 WERL
AS Pl - . 204A ST 1001000 . .8 .. 14000 48 WERL
. AS Pliot 182D R 100-1000 - .10000 . - 9689 - WERL . -,
AS Ful - e8 _ 1000-10000 4 58.000 . 9.9 WERL -
. AS " Bench 1054 ' 10000-100000 ( 1000.000 . 95 WERL
AS ~ Full e - 100000-1000000 13 10.000 9999  WERL
. AS Full A |- E 100-1000 8 ‘ 25.000 044 WERL
CAS+FIl © - Full . ‘6B . 10000-100000 s 13.000 9958  WERL
15 I

AS+Fil " Ful e ' © '100-1000




WASTEWATER TREATMENT PERFORMANCE DATA
FOR PHENOL

. TEOHNOLOGY SIZE

AnFF

DETEG"HGJNFLUENT‘

‘ , AVERAGE
NOOF 'EFFLUENT’

“+Data used In developing revised standard.

TEOI-INOLOGY uMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL .o
2€ __FACLITY jpb) . fppt) ~_ POINTS _{ppb) 0%) %) _ REFERENCE

Pilot . zmu 1000000 " 700.000 © 99.88 WERL
Pilot 231A 1000000 30,000 - 9999 . WERL®

_ Bench . 230A 100000-1000000 10.000 98.97 WERL
Pilot - 281A 100000-1000000 - 10.000 9899 | WERL
Pilot 231A 100000-1000000 70.000 90.58 WERL

. Bench " 230A >1000000 . 1000.000 90.95 WERL
Pilat - . 235D 100000-1000000 240.000 99.06 WERL
Pilet 249D 1000000 - 50,000 099 . WERL
Pliot 2037 100-1000 u $9.000 21 WERL
Bench o7sB 100-1000 ' 16.000 $33 . WERL
Bench 9758 100-1000 2.000 98.3 -WERL .
. Bench 9758 1000-10000 12.000 .98.37 WERL
Bench 1054E - 100-1000 : 10.000 9 - WERL
Full . 2458 1001000 - ‘1 10.000 we WERL
Full ‘237A : 1000-10000 -1 5.000 9989 WERL .’
~ Full - 1293 10 €58564-978672 18 10.000 ' - EAD*

©Rull’ - K104 0 150000-300000 - 5 165000000 21 BDAT

_Fall - K103 - 30 1500000-3000000 .8 84000000 - 21 ~ BOAT
Full KIOYK104 - 30 150000-3000000 . 8 - 2400000 21 - BDAT

- Full K1oa/K1oc % 150000-3000000 4 . 60000 21 : BDAT

. Bench 190E 10000-100000 : 1.800 9899  WERL

- Bench 9758 1000-10000 L 2000 8996  WERL

C Full’ e 1000-10000 3 30,000 - 8.6 WERL
Bench. i) 1000-10000 ' o 8.000 99,85
Pliot 603E 100000-$000000 1700.000 9.6 : m

. Pilot 1820 100-1000 - 10.000 96.99 4
Full 2508 1000-10000 ‘ " 120.000 838 - WERL °

 Pllet 14330 10000-100000 18 1000.000 7.7 WERL
Pllt - 2270 1000001000000 1 1000.000 9081 . WERL
Bench 840 100000-1000000 8000.000 90.63 WERL

- Bench . 84D 100000-1000000 1000.000 9988  WERL
Pilot 1082E . >1000000 210000.000 . 954 WERL
Pitot 1082€ 100000-1000000 . - 180.000 24 . WERL
Pilot . 203A $00-1000 n 64.000 . 49 WERL
Full 18 100-1000 e 47.000 ‘82 WERL .
Pilot 240A ©0-100 10 8.000 91.3 WERL

- Fult 18 0100 - "8 1.000 $82 WERL

_ Bench Zimpro 10000000 1 . 20000.000 988 ~ WAD
‘Bench 1054E - 100000-1000000 c 27000.000 97.3 WERL
Bench 1101D >1000000 - 3600.000 9892  WERL

" Bench . 236A ~ .>1000000 3000.000 8097  WERL



—r —."J - —
‘ ‘ L mmsmmmwmmmmmm
. S - : . DATAFORPHENOL -
‘ RANGE o AVEHAGE
. DETECTION INFLUENT  NO.OF  EFFLUENT ‘
. TECHNOLOGY . UMIT<  CONCENTRATION DATA CONCENTRATION. RECOVERY REMOVAL -
mcano:.oev SZE___FACLTY  (ppb) - (pb) ____PONTS - (ppb) ) @)  REFERENCE
et .- . . pow  w. msam 3 10000 032  LEAGHATE




_ hthallc Amndride. No wastewater treatment performance data are
avmlable for phthahc anhydnde from any of the examined sources. However, leachate
. treatment performance data repres_entl_ng biological treatment were submitted by mdustry

and are presehted in Te.ble A43.

The revnsed BDAT for phthalic anhydride is BT (blologmal treatment) BT

"was selected because it showed substantial treatment of phthahc anhydride and showed
‘ average leachate efﬂuent values greater than that of PACI" The revised BDAT'

treatment standa.rd for phthahc anhydnde was calculated usmg the effluent concemranon s

of 15 ppb and the appropriate accuracy correction factor and variability factor. The
calculation of the resulting BDAT treatment standard for phthahc anhydnde (0 069 ppm)
is described in Section 6.0 and i is shown in Table 6-1.

wmorms . A90




: ~ " INDUSTRY-SUBMITTED LEACHATE TREATMENT PERFORMANCE
. - DATA FOR PHTHALIC ANHYDRIDE-
, . RANGE . ' AVERAGE
‘ ' DETECTION INFLUENT  'NO.OF  EFFLUENT _

TECHNOLOGY .. LUMT  CONCENTRATION DATA 'CONCENTRATION RECOVERY REMOVAL

_TECHNOLOGY __ SIZE - FACITY  (pph) —_(pph). POINTS {ppb) @) . ™)  REFERENCE
BT Bench cwM C . .0 . ~2ee8 s . 18000 . . $994  LEACHATE
.
_ ) )
t
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L‘m_e. The data avarlable for pyrene were complled from the EAD and ’
' WERL databases as well as WAO data from literature. These data are presented in .

- Table A-44. Technologies for which treatment performance data are available include |

AL AS, AS+Fil, CAC, ChOx, GAC, BT TF and WOx, The treatment performance

data represent bench- pllot- and full-scale studxes '

The treatment performance data avarlable from the EAD database were
used to determme the revised BDAT treatment standard for this constttuent for the

follomg reasons:.

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

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

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

S ’BDAT for pyrene is being revised to BT (oiological treatrnent) The
revised BDAT treatment standard was calculated using the EAD median long-term

. average effluent value of 11.33 ppb and the EAD Opnon 1 variability factor. The
calculatlon of the resulting BDAT treatmént standard for pyrene (O 067 ppm) is
descn'bed in Sectron 6.0 and is shown in Table 6-1. ’ '

~ ) R
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TABLE A44 .

WASTEWATEH TREATMENT PERFOFIMANOE DATA

. , " FOR PYRENE
s ' _ a RANGE - - AVERAGE
N ' DETECTION INFLUENT NO. OF EFFLUENT o
C TECHNOLOGY . .  LUMIT CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL -
TECHNOLOGY SPE ‘- FACLITY (ppb) (ppb) " POINTS {ppb) (%) (%) REFERENCE
AL Bench s710 100-1000 1" 15.000 /4 ' WERL
AL - Pilot 203A 100-1000 11 . 98.000 &5 WERL
AL Pilot 203A 100-1000 1 25.000 76 WERL
AS .- . Pilot 203A 100-1000 n 8.000 952 WERL
- A8. Full . 1B 0100 1 T 8000 -, 80 * WERL
* A8 ", Pilet’ 204A 0-100 s 2.000 983 | WERL -
, AS Pilot . 204A 0-100 12 10.000 - 90 WERL
AS Full 6B . 100-1000 14, 10.000 99 WERL
AS+FB - Full (] 1000-10000 '8 16.000 99.48 WERL
CAC Pilot 1958 1000-10000 (] 110,000 945 WERL
cAC Pilot . 203A 100-1000 " " 12,000 es ‘WERL
ChOx(C) -~ Full 1081D 0-100 " 0.018 () ‘WERL
Fil Pilot 1958 100-1000 8 0.000 zr WERL
Fil Pilot ST7E 0100 0.00t 99968 ©  WEAL
Fil * Full 10810 0-100 ‘ 0.045 " WERL
Fit Full 792E 1000-10000 4 6.000 995 WERL -
GQAC Pilot 1850 © 0100 8 10.000 ™. WERL
*BT Full * 1293 10 641-1438 15, “ 10,300 . EAD *
TF Pillot ‘ 203A . 100-1000 1" - 48.000 (7] "WERL
v . Pilet - 240A 0-100 10 17.000 .63 -WERL
Bench Zimpro . 800000 < 1 '260.000 90.85 - WAO .

‘ugoﬂ in devioping Tevised standard.




124 ,§-Tetrachlombenzene. The treatment performance data avaﬂable for . ‘
1,2,4,S-tetrachlorobenzene were compiled from the NPDES database and are presented |
" in Table A<45. Influent values were not available for the NPDES data and the NPDES
| average efﬂuent value was below the compound detection limit of 1.5 PpPb. Therefore, it
| ",cannot be. determined if thls data represents treatment

Treatment performanoe data were t.berefore transferred to this constltuent
i ' from the constituent judged to be most similar in elemental composmon and functional
groups within the 'structure of the chemtca.l The constituent ]udged to be most srmrlar to'
1,24, S-tetrachlorobenzene (and used to transfer treatment performance data) was
hexachlorobenzene The treatment performa.nce data for hexachlorobenzene is
' presented in Table A-36. . The. resu]tmg BDAT for 1,2,4,5-tetrachlorobenzene is AS+F11 -
(activated shudge followed by ﬁltratton) and the BDAT treatment standard is 0. 055 ppm
as descnbed in Section 6. 0 and shown in Table 6-1.

032201 big:94 - A4
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» _ TABLE A45
WASTEWATER TREATMENT PERFORMANCE DATA
FOR 1,2,4,5-TETRACHLOROBENZENE

TECHNOLOGY

._TECHNOLOGY SZE

FACILITY

_ AVERAGE
'NO.OF  EFFLUENT
DATA CONCENTRATION

_{ppb) POINTS (ppb)__

COVERY REMOVAL
%)

%)  REFERENCE

.9 ~ S

. NPDES




,l,l,z-Tetrachloroethane. The treatment performance data avallable for
1 1 1,2-tetrachloroethane were compiled from WAO data from literature and are

presented in Table A-46. The technology for which data were available was bench-sc_ale h

“The revised BDAT for 1,1,1, 2-Tetrachloroethane is PACT®. (powdered
_actrvated carbon treatment) PACT* was selected as BDAT because it represents data
“with a high removal efﬁclency and the lowest achievable. effluent. The revxsed BDAT
‘treatment standard for 11,1 2-tetrach10roethane was mlculated using the effluent
_concentration of 10 ppb and the appropnate accuracy correctlon factor and vanablhty
factor. The calculauon of the resultmg BDAT treatment standard for 1,1 1,2-
tetrachloroethane (0,057 ppm) is described i in Section 6. 0 and is shown in Table 6-1.

03201bj5.96 .- ‘ _ A-96




TABLE A48

h . S WASTEWATER TREATMENT PERFORMANCE DATA
. . ~ FOR 1,1,1,2 TETRACHLOROETHANE

. RANGE . 'AVERAGE
C ' DETECTION .~ INFLUENT ©  NO.OF  EFFLUENT
 TECHNOLOGY © . UMIT - CONCENTRATION . DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOQY __ SIZE FACLITY _ (ppb) - (ppb) POINTS .. _(ppb) M 00 nersnence

.. *PACT © Bench Zmpro . R ' 10000 - 72 WAO®

* Data used In developing Proposed revised standard.




“A_MQMN_e_thgyg. The treatrhent perforniance data available' for R
1,1,2,2-tetrachloroethane were compiled from the WERL and NPDES databases and are .
_ presented in Table A—47 Technologles for which treatment performance data are
-available include AS AirS§, BT and GAC. The treatment performance data represent
‘bench-, pilot-, and full-scale studies. The resulting efﬂuent concentrations ranged from
0.0005 ppb to 11,000 ppb '

The revised BDAT for 1,1,22-tetrachloroethane is GAC (gramlar -
. activated carbon). GAC was selected as BDAT because of its fhll-scale'treatment
performance with lngh influent concentrations and a high removal efficiency. The
_' revrsed BDAT treatment standard for 1,1,2,2- tetrachloroethane was calculated using the
effluent concentration of 10 ppb and the appropnate accuracy correction factor and
variability factor. The calculation of the resulting BDA_T treatment standard for 1,1,2,2-
tetrachloroethane (0.057 ppm) is described in Section 6.0 and is shown in Table 6-1.

i
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| TABLEA4T -

WERL *

* WASTEWATER TREATMENT PERFORMANCE DATA .
‘ FOR 1,1,2.2-TETRACHLOROETHANE - ST
L RANGE AVERAGE .
o DETECTION INFLUENT ©  'NO.OF  EFFLUENT :
o TECHNOLOGY UM . CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL - :
TECHNOLOGY ' SZE _ FACLITY _ (ppb) (ppb) _POINTS_____ (pph)_ %) f) _ REFERENCE
. NYOOO7048 |, ) . 1860 " NPDES
NJ0028291 2 1.000 {NPDES *
LAC0BB435 18 .- 7870 ~ " NPDES'
LACOBE214 15 5.000 " NPDES
. LAODBS501 - - 8 6,000 NPDES
- NJ0030382 4 . '0.008 © NPDES
AS Bench 2020 100000-1000000 11000000 - . %45 . WERL
- AS Ful - 18 0100 - 2 3,000 85 . WERL
AIrS Pt . - 1%63E 100-1000 o 4,600 89 WERL
AIrS Pllot 710 100-1000 1 41.000 95  WERL
. BT Full LADO38248 - i 3 5313 - NPDES
* QAC Full’ 2458 -1000-10000 1 99.1

- Dm mod in dwelopinq rovised mndud




Tetrachloroethege. The data available for tetrachloroethylene were © . '
complled from the EAD and WERL databases, BDAT Solvents Rule data, and PACI* .

- data from literature.” These data are presented in Table A48. Technologies for which
treatment performance data are available include AL, AS, AS+Fil, Alrs AnFF, BT,
CAC-t-AtrS ChOX, Chred, GAC, PACT", RO, SS, TF, and WOx. The treatment

‘ performance data represent bench- prlot— and full-scale studtes '

 The treatment performance data avatlable from the EAD database were
'used to determine the revrsed BDAT treatment standard for thrs constituent for the . '_
' followmg reasons: ‘ C

gt

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

"

(2) The EAD data were carefully screened pnor to inclusion in the - . ‘
- OCPSF database. - These data were used in. determmmg a ' o
promulgated EAD limit. : ,

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

BDAT for tetrachloroethene is being revised to SS (steam stnppmg) The
. revised BDAT treatment standard was. calculated using the EAD median long-term
average effluent value- of 10.4 ppb and the EAD Option 1 vanablhty factor. The.
calculation of the resultmg BDAT treatment standard for tetrachloroethylene (0 056
pm) is described in Section 6 0 and i 1s shown in Table 6-1.

© BIGHONW :
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TABLE A48
WASTEWATER TREATMENT PERFORMANCE DATA
FOR TETRACHLOROETHYLENE
1 - -
' - ' ' . RANGE AVERAGE - - »
TECHNOLOGY : UMT  CONCENTRATION ~DATA CONCENTRATION RECOVERY REMOVAL '
TECHNOLOGY. . 'SRE .= FACIITY {ppb) (oo} POINTS __ {ppb) 08 - - &) REFERENCE
AL Rl . . o100 e 10.000 S WERL ..
AS Ful ‘1B . © 04100 s © 10,000 - &3 WERL
.- Full -8 0100 5 2,000 s WERL
A8 “Full 18 - : © 0100 4 8000 . . 8 WERL -
. AS . Full. 238A 0-100 .8 2100 - . &7 WERL
AS Full " 1587E L 6100 L 0870 - 978 WERL
‘AS Full 234 0100 SR - '22.000 ' 4 ° WERL
A8 Full 238A . 0-100 o8 T 1800 & WERL
AS Full B . . 0100 4 1.000 96 WERL
“AS Full 234 100-1000 - S . 3800 - 967 WERL
AS Fill 1B - 0100 . . ©.000 R WERL
AS Ful - 1B L 100-1000 N 8.000 967  WERL
AS Full © 1B o ‘0400 3 22.000 " 45 WERL
' AS " Fult | 0-100 J * 28,000 n WERL
AS . Pilet 2418 100-1000 8 . 11.000 953 - WERL
AS Full 18 - 1000-10000 8 440.000 85 WERL
AS Full 208 . 0100 2 T 8000 895 WERL
AS Fult . . 1B ‘ T 0100 4 6.000 g WERL
AS Full © 1B . -100-1000 e ; 48.000 » WERL
. AS Full '+ 1B - 100-1000 8 26.000 78 WERL
AS Ful - 2MA - 0100 o 0.600 5.9 WERL ~
AS Full .. 1B 0-100 e £.000 85 = WERL
AS . Ful 18 : . 0100 s 14.000 o WERL
AS. . “Full .18 L » 1001000 4 100.000 83 WERL
Fil Full 68 - -10000-100000 K] 230.000 99.04  WERL
I ~ Full - e .. . 1001000 15 11.000 977 WERL -
 Pilet 2218 g 0100 - Lo ! 0.500 96.8 WERL
. Pliot 70 ' 0100 1 0200 887 WERL
AIrS Fal -~ - 2238 . . 100-1000 1 0.800 8943  WERL
ArS - Pilot 2228 . . 0100 1 0.200 M3 - WERL
AS . Pilot - 7B . " "100-1000 L I 0300 - $9.73  WERL
.AirS Pllot ¢ 207B 0100 T A - .0800 9.3 WERL
ArS © Full . 69A - - 0100 . S.. - 0960 98.4 WERL-
AIrS Pilet . ‘208 - - 0100 1 © 0200 .- . ' $8.76  WERL
AIrS - Pilot 2088 - 0100 . 0.200 ‘ 9947  WERL
AIS Pilst . 1383E .. 0100 L0200 - ‘ 97.1 WERL
AIS . Pllot . 4B . 100-1000 * N T 0800 99.31 'WEAL
As :  Ful 1042E 100-1000 . : - T - 0500 88.71°  WERL
AirS .. Full 3228 o 100-1000 9 ' - 1.200 © 8975  WERL
ASs - Pilct . . 1382E . 1000-10000 s .. . - 5000 . 9974 = WERL
WERL

AFF ° Bench 724D 10000100000 °© - | 4400 99.99




TABLEMMM _
WASTEWATER TREATMENT PERFORMANCE DATA o

. FOR TETRACHLOROETHYLENE - e ’_
) RANGE . AVERAGE .
L . ' DErec'nou INFLUENT NO,OF . EFFLUENT .
. - TECHNOLOGY " U LUMIT  CONCENTRATION  DATA concmmmon necovenv REMOVAL
TECHNOLOGY SIZE FACILITY {ppb) . {ppb) POINTS _  (ppb) %) . 5%)
8T -Full . PR2S ‘ $5-31500 L | NP £7.000
8T Fult "~ . P280 - 110-1748 12 10.000
.. BT Fult - REF4 ’ ‘ a2 1 7.300 S
CAC+AIFS Ful - 18330 © 0100 ‘7 0.100 & -
ChOx - -Pilot 2026A - , 0-100 4 2.000 86
ChOx Pilot 2026A - : 0-100 ' 4 1.700 84
@AC ‘Fuli : 12648 0100 . . 1.000 852
‘GAC Fuli M5B - . - 1000-90000° . . 1 10.000 29.13
@AC Ful - 237A - : T 1001000 1 L 10,000 98.3
PACT Bench 2426 . _ 100-1000 : L " 10.000. 828 .
PACT Bench Zimpro ) T 304 . BN : 1.000 99.7-
PACT Bench 2mpro - . -~ 138 . A T 10.000 83,
RO Pllot - 838 . 0-100 . 1 . ‘ 30,000 68
RO - Plet 180A - . | ©100 ' . 0250 . 81
*8s Full .93 - 10 ~ 10800-241000 “ -+ 16.400 e
§S Full . - 2518 1000-10000 10 . 10,000 %20
8s Full ' 8 o 10000-100000 2 10.000 99.95
k13 Pl . - 0-100 8- 12.000 > 8t
TF - Full ~ 18. : 7 100-1000 .8 26.000 a3
TF Fult IR | - 0-100 ] 16.000 54
TF Full 18 : - < 0100 4 1.000 96.9
T Full 1B . 0-100 8- 6.000 927
TF Full . B oL 0-100 8 3.000 M3
wig Bench “{188E ) 0100 1 7.500 85
- WOx ; REF10 ' : 41000 1 ’1000.000 .
Wox . Piiot : 'no . 1000000 $00.000 : 99.98

“# EAD data prnontod in the BDAT Solvom Rule FOO1-F005 Background Documom. :
* Data used in dwoloping revised ctnndard , .

A-102




.. " full-scale studles

. Tolngne. 'Ihe data available for toluene were comprled from the EAD and
WERL databases, BDAT Solvents Rule data, WAO and PACT* data from hterature,
and EPA WAO test data. These data are presented in Table A9, Technologres for
which treatment performance data are avarlable include AL, AL+AS, API+DAF+AS
AS, AS+F11, AirS, A1rS+GAC, BT, BT+AC, GAC, PACI“ RO, SS, SS+AC, TF,
WOx+PACT®, and WOx. The treatment performance data represent bench-, prlot— and

1}

The treatment performance data avallable from the EAD database were

1

B ; used to determine the revrsed BDAT treatment standard for this constrtuent for the

following reasons:

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

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

3 A promulgated EAD hmrt represents data that have undergone

further review, and have received acceptance by both EPA and
'_mdustry . L

BDAT for toluene is bemg revised to SS (stea.m stnppmg) The rev1sed

‘ .BDAT treatment standard was mlculated using the EAD median long-term average .
_ effluent value of 10 ppb and the EAD Optlon 1 vanabllrty factor. The calculation of the -
| resultmg BDAT treatment standard for toluene (. 080 ppm) is described i in Sectlon 6. 0
~andis shown mTable 6-1. ' - o '

BIG40 NW . L . ~ :
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 Table A49
' WASTEWATER TREATMENT PERFORMANCE DATA o

TECHNOLOGY . UMIT CONCENTRATION . DATA CONCENTRATION RECOVERY REMOVAL

TECHNOLOQY _ SZE FACLTY {ppb) {ppb) ____POINTS _{ppb) (%) (%) _ REFERENCE
AL Full e , 100-1000 ] ' 10.000 982 WERL
T AL Bench 7D 1000-10000 $0.000 R 4 WERL
AL Full 1B - . 100-1000 - 32.000 - 98 WERL'
AL+AS Full 2330 - ' 1000-10000 21 4.000 © 9085  WERL
API+DAF+AS  Full 14820 10000-100000 4 11.000 9953 WERL
< A8 "~ Bench 202D 10000-100000 T 10.000 " 096  WERL'
-2 Full o8 10000-100000 s 73.000 . 8884  WERL
-AS . Fult 6B *1000-10000 s - 10.000 . . §957  WERL
AS . Ful - 9788 1000-10000 ' 12.000 968  WERL
AS - - Full 68 ~ 10000-100000 . - | 76.000 $090  WERL
AS Bench 2008 100-1000 10 0.800 - . 993  WERL
AS .. Full 6 1000-10000 24 - _10.000 . 9973  WERL
AS . . Rull 18 1000-10000 ¢ . 9000 . 90.81.° WERL
. A8 Full N} “4000-10000 15 10000 . 9988  WERL
" AS Full .e8 . 1000-10000 S | 24.000 : 9976  WERL
AS “Fult o788 ° 1000-10000 T 280.000 © 983 WERL
AS - Full 6B 1000-10000. 7 10.000 . © 995  WERL
AS Full 9758 100-1000 23000 - . ®8 WERL
AS . Full €8 - 1000-10000 : 3 2000 998 WERL
AS - Pllet 28 100000-1000000 7 300000 = 9985  WERL
AS Full (-] 100-1000 "“ . 10.000 g7.8 WERL
AS Ful eB . 100-1000 4 10.000 S 7 WERL -
AS Full 18 0100 5 - 4.000 88  WERL
AS Full . orsB - $00-1000 . 7.800 9004 - WERL
L AS C Fal . 1B 100-1000 8 - 4,000 - 8948
AS . Full- 2MA 0-100 : 0.700 971 ‘
. AS Full 18 0100 4 3.000 90.6
AS - -+ Full 1587E 0100 - ) 0.100 B ) WERL -
AS - Full 201B 100-1000 % 57.000 . 87 WERL
‘AS " Fult 18 100-1000 ] 12.000 " 988  WERL
AS " Full 18 0-100. 4 1.000° T 98-, WERL
AS “Full - 234A . 0100 0.200 962 WERL
AS " Full 18 _ 1001000 - 4 4.000 964 'WERL
AS Full 1B .7 0100 5 2.000 978  WERL®
. .AS SRl 238A 0100 s €200 827 - WERL
AS Full e8 _ . 100-1000 3 10.000 o4.4 WERL
AS Full B 0100 -+ - 8 2000 . 87.1 WERL
AS Fut -~ 1B 0-100 S | 4.000 86 WERL
. AS s WERL

Pilot 4B 100-1000 -




Table A-49 Contmued
.. ,wmswmsn TREATMENT Psmommoe DATA

mpfmmodinﬁoBDATSolvoanulo F001-F0§ Blcltgroundbomm K

'Fon'rowens
, , ' "RANGE ~ AVERAGE !
, oerec‘nou ¢ INFLUENT NO,OF .  EFFLUENT :
o . TECHNOLOGY T UMIT GCONCENTRATION DATA CONCENTRATION nscovem REMOVAL '

‘ TECHNOLOGY . SZE FACILITY (ppb). {ppb) POINTS _{ppb) x) (%)  REFERENCE
AS Ful 234A- 0100 ¢ . 0200 969  WERL -
_AS Full 18 ) 0100 ] 3.000 ‘94 . WERL
AS . Full 18 1001000 6 20.000 . ) WERL

. AS Full ", 18 0100 - e 1.000 973 WERL
AS . Rl 18 . 0100 ] . 1.000 . o4 WERL
-AS Full 234A © 0100 _ 0.200 077 WERL
AS Full i) 0100 ] 2000 983 | WERL
AS Full 8 . 100-1000 - 8 58.000 38 ° WERL
AS Pilot 2068 - 100-1000 - 20 0.600 © 9976  WERL
AS Full 18 100-1000 i _10.000 96.4 WERL

- AS Full 234A . 100-1000 0.200 0.9 WERL
AS Full 1B 100-1000 - [ 31.000 954 WERL
, AS . Pilot REF2. §2000 6 . 23487.000 ; BDAT #

. AS+FI - Full’ 6B - 10000-100000 - | 10.000 9098 ' WERL
Airs Ful 3228 - 100000 .- 24 - 0.880 ‘9077  WERL .
AIS Pilot 13626 0100 - 8 1,700 983 WERL
AirS' Bench 1328E 10000-100000 5 * 2800.000 24 WERL
AIrS Full A . =100 . T 0.540 o WERL
AIrS Full 3228 0-100 ] .2.000 974 WERL

NS Pilot 2248 . 0100 1 © 0.500 . 98.9 WERL
NS Full 228 1000-10000 [ 34.000 . 8048 - WERL "

- ‘Full - a2B 10000-100000 s 114.000 $90.33° WERL

+GAC Fut - 220A . 0100 19 ; 1,000 .90 WERL

; Fult P208 ° 83457475 10 1491.000 - BDAT#

_ . Full . P21y 1154-4000 = § 10.000 " BDAT #
Full R 60155 20 10.000 BDAT ¢

CoTer Full P244 1100 1 10.000 BDAT #
BT Full P210 1355808 S 10000 BOAT #
BT - © Full P23 99-265 . s 10.000 . - BDAT#
8T Full P217 34400-60000 3. 78.000 - i BDAT ¢~
8T . Ful P34 2350-35000 ‘2 - 21.000 . BOAT #
8T’ Full P242 1200-1533 ‘2 10.000 "BDAT #
BT " Full P221. 10823 3 10.000 . BDAT #
-1 Full . P208 140840 14 10.000 .BDAT #
8T Fult . P24 22700 1 ; 10.000 BDAT ¢
8T Full P46 7712838 ® 630.000. - BOAT #

- BT + Full P51 - 15840-26060 s - 10.000 BDAT #
BT Full P253 - 66-230 s 103.000 BDAT ¢
BT ‘Full - P28T $730-12500- . ' 12.000 8DAT #
BT Full P265 37750-50000 3 10.000 : ‘BOAT #

“# EAD di
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Table A-49 Contmued

WASI'EWATER TREATMENT PERFORMANCE MTA

FORTOLUENE

DEI'EC"I'IONWLUENT

NO.OF

AVERAQGE
EFFLUENT .

T TECHNOLOGY umr CONCENTRATION - DATA CONCENTRATION RECOVERY REMOVAL o
TECHNOLOGY - SRE FACLITY . (ppb) {ppb) POINTS _w (%) (%)  REFERENCE
. BT Full | P286 24000-160000 . X 76,000 BDAT #

8T Full P15 33004550 3 . 10000 . BOAT #

, BT Full " P230 3503-30347 15 10,000 .BDAT #

BY Full REF4 €80 . 1 .. .4.000 BDAT #
BT+AC Fal Pa4s 77-12338 10 113.000 . BODAT#
GAC Pliot : - 4358 10000-100000 ‘ 10.000 9996 . WERL
QAC _Full 2458 10000-100000 1 10.000 9994  WERL
.GAC Pilot REF? 120 . 1 0.300 - - BDAT#
PACT Bench 2008 100-1000 3 0.300 8975  WERL.
PACT Bench ‘2426 0100 - . 8.000 . 912  WERL
PACT Bench . Zimpro Zr% 1 1.000 9.9 WAO
PACT Bench * Zmpro 87 - 1 8.000 - 91 WAD

RO . Full ., 2508 . 100-1000 20.000 . 25 WERL

RO " . Pliot - 2508 0-100 12000 ;88 WERL

RO Full 2508 , 1000-10000 : 420.000 . 47 ‘WERL
“sg - 04152 10 19300-29000 - 3 2,000 " EAD*

88 Full . 8B 1000-10000 2 10.000 8971 WERL

ss Full 68 10000-100000 s . 12,000 $995 . WERL

*85 04151 10 2570-4230 4 22.300 EAD*
.88 Pllet - REF4 : s 42.000 BOAT #
‘88 Fall P24s . 6788 4 10.000 " BDAT#
- 8S+AC ~ . Fuall P297 640-8650 3 11.000 BOAT #

TF Full . 6B '100-1000 3 10.000 96.3 WERL

TF Full 1B " 0100 -8 10.000 -] WERL

TF Full 18 . 0100 6 7.000 ]

TF. Full 18 0-100 s 2.000: 972 m
CTF Full B . 0100 . ] 1.000 982

TF . Full 1B “100-1000 4 7.000 97.8 WERL~

UF Pilot - 2508 100-1000 . 84000 3 . WERL
- WOx - REF10 8500000 1 ' 200000.000 - ‘ BDAT #
WOx " Bench - Tmpro 4330000 1 12000.000 1 907 WAO
- WOx Bench Zimpro " 8000 - 1 - 500,000 90 WAO
WOx . Pilot Zmpro . 30000 1 500,000 6.3 WAD
- WOx - Full Zmpro 50 82000-82000 .2, 10850.000 - WAO
WOx Full 242E ' 100-1000 SN © 857,000 72 WERL
WOx Pilot 780 *10000-100000 - 500.000 96.3 WERL
WOx + PACT _ Pllot Zimpro 5 -130000-180000 - 3. £.000 9.9 WAD
WOx [b] "Bench - . 780 _ 1000-10000 - 500.000 - 20 WERL |
WOx [b) -Bench, 78D ' * 10000-100000 1000.000 9.8 ‘WERL
WOx [b] Bench 1054E 10000-100000 L " 500.000 98.9 WERL
WOx [b) Bench 1054E 1000000 220000.000 987 WERL

# “# EAD data prosemod in the BDAT Solvents Ruile Fw1-F005 Background Document.
* Dats used in dwobplng tevised mdml o




4-'l‘nchlorobenzen The treatment performance data avallable for -
1,2,4-tnchlorobenzene were compiled from the WERL database and are presented in

L Table A-50. Technologles for whrch treatment performance data are available include
. AFF AS BGAC GAC, PAC]"l RO, and TF. The treatment performance data

represent bench- pllot- and fullscale studles The resultmg efﬂuent ‘concentrations.
‘ ranged from 0.02 ppb to 89 ppb ' '

. - The rev15ed BDAT for 1,2,4-tnchlorobenzene is PACT*. (powdered

o activated carbon treatment). PACT? was selected as BDAT because this technology .
represents full-scale treatment with a lugh mﬂuent concentratlon and a high removal
efficiency. The revised BDAT" treatment ‘standard for 1,2 4-tnchlorobenzene was _
calculated using the eﬁluent concentratxon of 10 ppb and the appropriate accuracy

* correction factor'and variability factor. The calculation of the resulting BDAT treatment " .' _

‘ standard for 1,2,4-tr1chlorobenzene (0.055 ppm) is descnbed in Sectlon 6.0 and is shown
in Table 6-1. '

RIG40 NW : - .
0322-01.bjg.107 - , - A-107
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WASTEWATER TREATMENT PERFORMANCE DATA

| FOR 1,2,4-TRICHLOROBENZENE
- " RANGE - - AVERAGE
DETECTION INFLUENT NO.OF  EFFLUENT

TECHNOLOGY

L 3

DATA CONCENTRATION RECOVERY REMOVAL

TECHNOLOGY . SRE.
AFF Sench

© AS Full
AS Pilot
AS ! Full
AS Fub
AS . Full
AS- Full -
AS ‘Bench
BGAC - Bench
GAC Full
GAC Full
PACT . Bench

* PACT . Full
RO Pllct

TF Full -

FACLITY _(pob) (e

8 T 100-1000
48 " 1001000
. 18 : 0100
208 SR 0-100
18 100010000
9758 ' 100-1000
2008 . 100-1000
S01A S 0-100
| 2458 . .. 1000-10000
14210 " o400
2008 - . 1001000
e - o 1001000
180A . 0100

18 T 0T 0100 ‘

PONTS (ot %)

2 0.870
30 - 71.000

e ' 2.000
.6 8.000
13 14.000
4 0.000
86.000

14 12000 -
™ 0.280
1 10.000
0.8%0°

12 2100
10 10.000
0020

Ity
2z888

38888
-

%) _ REFERENCE -

8

8
~

7

- Data used Iin developing revised sandard.




'scale studies.

| 1.1,1-Trichloroéthane. The data availahle for 1,1, l-u'ichloroethane were
comprled from the EAD and WERL databases, BDAT Solvents Rule data, and WAO

-, data from literature. These data are presented in Table A-51. Technologres for whrch

treatment performance data are available mclude AL, AS, An'S BT, GAC, PACT®, RO
SS, TF and WOx. The treatment performance data’ represent bench- pilot-, and full-

A\
d

The treatment performance data avallable from the EAD database were

' used to detern:une the revrsed BDAT treatment standard for tlns constituent for the
' following reasons '

1) The EAD data represent treatment performanee data from the

"+ OCPSF sampling episodes. The data collected by EAD include
long-term sampling of several industries; therefore, the Agency ‘
believes these data are representative of the total organic chemical

industry and can adequately represent a wastewater of unknown
.charactenstm ' : :

e The EAD data were carefully screened pnor to inclusion in the .
~ OCPSF database. These data were used in determrmng a ‘
: promulgated EAD limit. s _

@3 A promulgated EAD limit represents data that have undergone
R further review, and have recerved acceptance by both EPA and
| mdustry - -

. BDAT for 1, 1 l-mchloroethane is being revxsed to SS (steam stnppmg)

| . The revrsed BDAT treatment standard was calculated using.the EAD median long-term

‘ average efﬂuent value of 10 ppb and the EAD Option 1 vanabrhty factor. The .
calculation of the resultmg BDAT treatment standard for 1, 1 l-tnchloroethane (0. 054

: pPpm) is descnbed in Section 6.0 and i is shown in Table 6-1. '




‘ Tal_;le A5 1

. WASTEWATER TREATMENT PERFORMANCE DATA
FOR 1,1,1-TRICHLOROETHANE |

, DETECTION NFLUEN‘!’ .
TECHNOLOGY - UMt eoncmrnmou DATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE FACILITY _mg ___(ppbY _ . )
- AL Full 1B 0-100 5 $0
AS Full 2018 0-100 .8 »
A8 Full 1B 0-100000 4. 9
AS Full 234A 1000-10000 ' 99.68
AS Full . 1B 1000-10000 - 8 87
AS Full . 1B 0-100 5 -84
AS Full - 18 0100 4 o
AS Fult 18 . 0-100 5 . 81
As Full 18 100-1000 6 - 90
AS T Full - 100-1000 K ) 9e9
A8 Full SI5E 0100 - 7 2.3
AS Full 1B . 0-100 4 7
AS. . Full ~ §75B 100-1000 - 98.1
AS “Full 2347 0100 o s
AS - . Pllet 206B 100-1000 20 %77
AS Full 1B . 100-1000 5 -89
AS Full 1B - 100-1000 8 ‘982
. A8 " Full - 1B 0-100 . 8 39
AS Full 18 0-100 4 o
AS " Full 18 100-1000 (R 943
AS Full . 234A 0100 76
AS \ Full  238A o100 - | 8
. AS Full 234A 0-100 .7
AS Full 18" 0100 3 958
A8 “Full. 238A - 0-100 - 8 ”
AS Full * $587€ 100-1000 - 973
T A8 Full 18 100-1000 5 .70
AS Full S75E 0-100 7 23
AS Full 18 0100 L [~
. AS Full 18 0-100 '8 [
AS T 1B L0100 . 3. 958
AS Pilot 2418 100-1000 . 5 gr2
- AS Full 18 0-100 5 - 98.4
" A8’ " Full 1B - 0-100 .3 88
AS Full 234A 0-100 88
AS Bench 2020 . $00000-1000000 - 96,6
AS Pllot REFg - . BT 1 .
AS Plict REF2 150000 ‘8

"FEAD daia presentod in the BDAT Solveris Rule F001-F005 Background Document.

iééﬁﬁﬁ§§§§§§§§§§,§§§§§§§
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Table A-51 Continued

WAS’I'EWATER TREATMENT PERFORMANCE DATA

" TECHNOLOGY

UM . CONCENTRATION DATA CONCENTRATION RECOVERY REMOVAL

_FOR 1.1 JJ-TRICHLOROETHANE
HANGE AVERAGE :
DEI'EC'I‘ION " INFLUENT NO. OF EFFLUENT -

. _TECHNOLOGY SIZE FACILITY _ gggg ) POINTS {ppb) . %) (%) REFERENCE
Pilt 218 0100 - 1T © 1,000 968 WERL
Pilt . 2078 0-100 . 1T . 0500 o7.5 WERL
Pilot B12E 1000-10000 ' _ ~ 49.000 . 989 WERL
Pilot , 2228 1001000 - - L -7 1100 9975  WERL -
Pilot " 812 p100 , © - 3000 ‘9R9 WERL
Pilot - 218 100-1000 e 1.700° 995 = WERL
Pilt - 1382E 100040000 © - 8 130.000 ' 978 ' WERL
Pilct = = 812 1001000 -~ Co 12,000 (] ‘ WERL
Pilot . s o0 . 1 0.300 o7 WERL
Pilot 205E 100-1000 . ' " 7000 968 WERL
Full 1344E 1001000 . oo . 0200 PR o WERL
“Pilot 2198 - 0-100 1 , © 0500 - 967 WERL -
Full © P40 10218 s . 10.000 ' BDAT ¢
Bench 13626 10-100 S . 1,000 9999  WERL-
Full © 1284B o100 . . 1.000 966 -WERL
Full " 12684B 100-1000 oo . 1.000 9635 . WERL
Pilot 812E 1001000 = . - 1.000 . 9905  WERL
Bench . |, 242€ 1001000 E 25.000 e38 WERL
Bench Zimpro 4970 1 . " 1.000 90.9 WAO
Bench Zimpro 405 o1 o 25.000 <X WAO |
Pitot - 180A - 0-100 ' L 0.050 96.2 WERL
. Ful | ° 2508 100-1000. : T. - 98.000 . - 988 WERL
Pilot 3238 0100 -8 . 2000 97.8 WERL'
. Ful - 2508 1100-1000 . .. 10.000 938 . WERL
Full =~ ' B 10000-100000 S 10.000 9994  WERL -
Full 913 10 11900-35000 1“ 10.000 ‘EAD *
Pliot REF2 | - - 150000 5 483.000 ' BDAT#
Ful - .« S7SE. 0-100 7 1.000 - 80 - WERL
Full 18 . 0100 5 2.000 826  WERL®
Full 18 100-1000 .8 ;2,000 9.3 WERL
Full 18 0100 s * 8.000 22  WERL
Bench 1138E 0-100 S 20.000 ] WERL
REF10 370000 * -+ c8 " 1000.000 ‘BDAT #
Full . Zimpro 50 6900-9600 2 ) , T WAO
. Rl 2428 | 100000-1000000 400.000 $996  WERL

# EAD data prmntod in the BDAT Solvents Rule Fom -F005 Buckground Document.

- Dm usod in developing mlud standard.

i




_._.L'lmugmgt_lg_n_g. The data available for 1,1,2-trichloroethane were .
o o compnled from the EAD and WERL databases and PACT* data from literature. These .
" data are presented in Table A-52. Technologies for whlch treatment performance data
‘are available include AS PACT?, S8, and WOx. The treatment performance data
: ‘represent bench- pilot-, and full-scale studies. ' ‘ ;

_ The treatment performance data avallable from the EAD database were
-used to determme the revised BDAT treatment standard for this constituent for the
T .fo]]owmg reasons:" °

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

- (2) . The EAD data were carefully screened pnor t0 mclusron inthe . - _
X OCPSF database. These data were used in determining a . .
promulgated. EAD limit. T _ ,

(3) A promulgated EAD limit represents data that have tmdergone
: further review, and have recetved acceptance by both EPA and
’ industry. - ~

BDAT for 1 1 2-tr1chloroethane is bemg revised to SS (steam stnppmg)
"I'he revised BDAT treatment standard was calculated using the EAD median long-term |
] average effluent value of 10 ppb and the EAD Optton 1 vanablhty factor. The
 calculation of the resulting BDAT treatment standard for 1,1 2-tnchloroethane (0 054
ppm) is descn’bed in Section 6.0 and'is shown in Table 6-1. ' '

onolbg2 S _A-112 :
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Table A-52 BT

WASTEWATER TREATMENT PERFORMANCE DATA
FOR 1.1 ,ZoTRlOHLDHDEMANE ‘

-

N AVERAGE : -
DEI'ECTION NFLUENT' NO. OF EFFLUENT '

- "~ TECHNOLOGY CONCENTRATION DATA CONCENTRATION ascovenv REMOVAL
_TECHNOLOGY _ .SRE FACLITY m {EEL POINTS % (%) - (%) - REFERENCE
" A8  Fu - 6B 100-1000 - 8 '18.000 971 . WERL
- A8 Pilot 2068 100-1000 20 © 28.000 .7 WERL .

AS “Full ] . O-100 S 10.000 . 80 WERL
AS Full 18 0-100 C 8. 8.000 88 '  WERL
AS Pilot 2418 100-1000 5 110.000 54, WERL
‘PACT Bench . 426 0100 $.000 - 83 WERL
.PACT Bench 190E ' 1000-10000 . 4200 $9.68 WERL
PACT Bench Tmpro - 20 1 8.000 8 WAO
'8COx Pilot es50. - . 1ooooo-1oooooo 36.000 9998 - WERL
*sS - - Full B L [ 41626400 "“ 11200 . EAD*
*8S Full 15T 10 ° 22014500 - - 18 10.000 ~ EAD*
88 Full 68 - 10000-100000 2 10.000 9996 . WERL
ss Full - 8B 1000-10000 8. . 10.000 $9.85  WERL
§s Full 2518 1000-10000 10 - '10.000 $9.87 WERL
ss Full . 2518 1000-10000 10 8.000 - 9991  WERL .
WOx Full 242E 10000-100000 ] 99.91 WERL




. Xylenes. The revrsed BDAT treatment standard for xylenes was _

: determned using the combined- data of all three isomers. The treatment performance .
data available for xylenes were comp:led from the NPDES and WERL database, BDAT
‘Solverits Rule data, and WAO and PACT* data from, htergmre. ‘These data are

- presented in Tables A-53, A-54, A-55, and A-56.- Technologies for which treatment
performance data are available include AS, Air§, PACI__"‘,_ RO, GAG, and WOx. The
treatment performance data répresent‘bénch- -pilot-, and full-scale studies. The resulting
 effluent concentrations ranged from 0.1 ppb to 20 000 ppb with a detecnon hmrt :

] estabhshed at 0.5 ppb '

The revised BDAT for xylenes is WOx (wet air oxldatxon) WOx was
selected as BDAT because the WOx and RO data were the only full-scale data avarlable
.at the hxgher concentration ranges Further exammatxon of the ava:lable data revealed
that RO was not able to aclneve the low eﬁluent concentrations observed with the use of -
WOx technology. The revised BDAT treatment standard for xylenes ‘was calculated

using the average effluent concentrations. of all data available from WOx full-scale ‘
" studies. This effluerit concentration was determined to be 56 ppb. The resulting BDAT
'treatment standard for xylenes is 0.32 ppm as shown in Tabls 6-1. |

wee @
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- TABLE_A-ss ‘

. ' : o wasrswxrsnmmmmonmceom\. o
. ; FOR 1,2 XYLENE , .

. RANGE : AVERAGE
. DETECTION " INFLUENT NO. OF EFFLUENT
: TEOHNOLOGY - UM CONCENTRATION DATA  CONCENTRATION REOOVERY REMOVAL .
TECHNOLOGY SIZE FAGUTY m i {ppb) POINTS (opb) %) (%) REFERENCE

’ . . NY0183828 ' a . ‘I”.w. . : - NPDES

AS Ful | 1587€ . 0-100 o : . 0.100 - 988  WEAL
AS ‘Bench - 200B ’ 100-1000 .18 0.000- : 992 WERL
WERL

WERL

T A8 - Pllet . 2248 ] 0100 T 0500 .. 8
PACT . ~ Bench . 242E . 0100 ' il .. 8000 Y
PACT ‘' Bench . Zimpro S + ‘ 8000 "
RO Ful L 10000100000 . ' $00.000 . 978
*wox Full 242E . 10000100000 - - . _ 79.000- 90.52

EH

- " Data used in developing revised mndud.




- WASTEWATER TREATMENT PERFORMANCE DATA - RO
: . oerecnou INFLUENT  'NO.OF  EFFLUENT : ‘
) TECHNOLOGY CONCENTRATION DATA' CONCENTRATION RECOVERY REMOVAL = -
TECHNOLOGY __SZE FACILITY m‘ {ppt) ____POINTS - (ppt) - %) (%)  REFERENCE .
‘ o NYO183628 - . 3 1833%0 . . NPDES -
A Full 1887 - 0100 . ‘ . 0100 - 963  WERL
" AIS " Pilot 2248 . 0300 . 1 © 0800 - 72 . WERL
.. GAC Ful .. 421D . 0100 0.130 .20 WERL
- PacT Bench =~ 242E o 0100 . S 10,000 - 70 WERL
- PACT Bench Zmpro - I " 10000 70 WAO
C. ewox . Ful . 242E 10000-100000 P 33000 $7  WERL®
““Daavesdin developing fevised standard. . ‘




, TABLE AS5 )

WASTEVJATER TREATMENT PERFORMANE DATA

ol -

. FOFH 4-XYLENE
® S
. TECHNOLOGY LM . OONOENTMTION OATA CONCENTRATION RECOVERY REMOVAL
TECHNOLOGY SIZE FAQII;I'I'\' {ppb) {ppb) POINTS Q?bl : (!9 : !'IQ
Co ‘ NYO!W : ‘ _ s, . 198330
AirS Pilot T 224B 0-100 . : 1 0.500 90
. GAC 14210 0100 . ' 0.940




\ TABLE A-56
WASTEWATER TREATMENT PERFORMANCE DATA
: FOR XYLENE o0
| o ’ " RANGE AVERAGE ‘
- »  DETECTION INFLUENT, NO.OF  EFFLUENT ° - '
-" TECHNOLOGY UMT . CONCENTRATION ~DATA CONCENTRATION RECOVERY REMOVAL -
TECHNOLOGY __ SZE FACLITY  (pph) ._(ppb) POINTS . (ppb) ) (%)  REFERENCE
aac - . Pkt - TR 7 S 1. om0 BDAT #
WOx REF10 . 21200 1 © 500,000 BDAT #
WOx - Pilet Dmpro 8385000 . T 20000.000 08  WAO
“# EAD data presented in the BDAT Solverits Rule F001-F005 Background Documom.
]
; .
\ r
. «h' ‘
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