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APPENDIX III—LIST OF HALOGENATED ORGAN-
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AvuTHORITY: 42 U.S.C. 6905, 6912(a), 6921,
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Subpart A—General

<~prcE: 51 FR 40638, Nov. 7, 8, unless
[ rwise noted.

§ 268.1 Purpose, scope and applicability.

(a) This part identifies hazardous
wastes that are restricted from land
disposal and defines those limited -

= e tm wsele e A\ T4 w. L,

climstances under which an otherwise
waste may continue to be
land disposed.

(b) Except as specifically provided
otherwise in this part or Part 261 of
this chapter, the requirements of this
part apply to persons who generate or
transport hazardous waste and owners
and operators of hazardous waste
treatment, storage, and disposal facili-

es.

(c) Prohibited wastes may continue
to be land disposed as follows:

(1) Where persons have been grant-
ed an extension to the effective date
of a prohibition under Subpart C of
this part or pursuant to § 268.5, with
respect to those wastes covered by the
extension;

(2) V ere persons have been grant-
ed an exemption from a prohibition
pursuant to a petition under § 268.6,
with respect to those wastes and units
covered by the petition;

(3> Removed and Reserved

Removed and Reserved

\0, Prior to May 8, 1990, in a landfill
or surface impoundment unit where
all applicable persons are in compli-
ance with the requirements of § 268.8,
with respect to wastes that are not
subject to the treatment standards set
forth in Subpart D and not subject to
the prohibitions in § 268.32 or Rt A
§ 3004(d).

(d) The requirements of this part
shall not affect the availability of a
waiver under section 121(d)4) of the
Comprehensive Environmental Re-
sponse, Compensation, and Liability
Act of 1980 (CERCLA). _

e} The ‘o ving hazardous wastes
are not subject to any provis . of part
188

{1) Waste generated by smail quantity
zenerators of less than 1C0 kilograms of
aon-acute hazardous waste or ‘ess than
1 ilogram cf acute hazardous waste Der
month, as defined in } 281.3 of this
chapter;

{2) Waste pesticides that a farmer
disposes of pursuant to 3 262.70;

(3) Wastes identified or listed as
hazardous aiter November 8, 1984 for
which EPA has not promulgated land

sposal prohibitions or treatment
standards.

{51 PR 40638, Nov. 7, 1986;: 52 FR 21016,
J 4, 1987, as amended at 52 FR 25788,
Juiy 8, 1987; 53 FR 27165, July 19, 1988; 53
FR 31212, Aug. 17, 1988)
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§ 268.43 -40 C Ch. | (7-1-89 Edition)
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§ 268.50

he may require to evaluate the peti-
tion. Additional copies of the complete
petition may be requested as needed to
send to affected states and R »>nal
Offices.

(e) The Administrator wi give
public notice in the FEDERAL REGISTER
of the intent to approve or deny a pe-
tition and provide an opportunity for
public comment. The final decision on
a variance from = treatment standard
will be publishe in the FEpErRAL REG-
ISTER.

(f) A generator, treatment facility,
or sposal facility that is managine a
waste covered by a variance from e
treatment standards must comply with
the waste analysis requirements for re-
stricted wastes found under § 268.7.

(g) During the petition review proc-
ess, the applicant is required to
comply with all restrictions on land
disposal under this part once the ef-
fective date for the waste has been
reached.

(h) Where the treatment standard is
expressed as a concentration in a
waste or waste extract and a waste
generated under conditions specific to
only one site cannot be treated to the
specified level, or where the treatment
technology is not appropriate to the
waste, the generator or treatment fa-
cility may apply to the Administra
or his delegated representative,

for a site-
specific variance from a treatment
standard. The applicant for a site-spe-
cific variance must demonstrate that
because the physical or chemical prop-
erties of the waste differs significantly
from the waste analyzed in developing
the treatment standard, the waste
cannot be treated to specified levels or
by the specified methods.

(i) Each application for a site-specif-
ic variance from a treatment standar
must include the information in
§ 260.20(b)(1)-(4);

(j) After receiving an application for
a site-specific variance from a treat-
ment standard, the Assistant Adminis-
trator, or his delegated representative,
may request any 2-4itional informa-
tion or samples whi may be required
to evaluate the application.

(k) A generator, treatment facility,
or disposal facility that is managing a

40 CFR Ch. | (7-1-89 Edit ).

waste covered by a site-specific vari-
ance from a treatment standard must
comply with the waste analysis re-
quirements for restricted wastes found
under § 268.7.

() During the application review
process, : applicant for a site-specif-
ic variance must comply with all re-
strictions on land disposal under this
part once the effective date for the
waste has been reached.

[51 FR 40642, Nov. 7, 1986; 52 FR 21017,
June 4, 1987, as amended at 53 FR 31221,
Aug. 17, 1988}

Subpart E—Prohibitions on Storage

§ 268.50 Prohibitions on storage of re-
stricted wastes.

(a) Except as nrnvided in this sec-
tion, the storagt hazardous wastes
restricted from i1 disposal under
Subpart C of this part of RCRA sec-
tion 3004 is prohibited, unless the fol-
lowing conditions are met:

(1) A generator stores such wastes in
tanks or containers on-site solely for
the purpose of the accumulation of
such quantities of hazardous waste as
necessary to facilitate proper recovery,
treatment, or disposal and the genera-
tor complies with the requirements in
£ 942.34 of this chapter. (A generator
v o is in existence on the effective
aate of a regulation under this part
and who must store hazardous wastes
for longer than 90 days due to the reg-
ulations under this Part becomes an
owner/operator of a storage facility
and must obtain a RCRA permit. Such
a facility may qualify for interim
status upon compliance with the regu-
lations governing interim status under
40 CFR 270.70).

(2) An owmer/operator of a hazard-
ous waste treatment, storage. or dis-
posal facility stores such wastes in
tanks or containers solely for the pur-
pose of the accumulation of such
quantities of hazardous waste as nec-
essary to facilitate proper recovery,
treatment, or disposal and:

(i) Each container is clearly marked
to identify its contents and the date
each period of accumulation begins;

(ii) BEach tank is clearly marked with
a description of its contents, the quan-
tity of each hazardous waste received,
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Pt. 268, App.

of rotating the extraction vessel in an end-
over-end fas mn (See Figure 2) at 30 =+ 2
rpm. Suitabie devices known to EPA are
identified in Table 2.

4.2 Extraction Vessel

4.2.1 Zero-Headspace Extraction Vessel
(ZHE). This device is for use only when the
waste is being tested for the mobility of
volatile constituents (see Table 1). The ZHE
is an extraction vesgel that allows for
liquid/solid separation within the device,
and which effectively precludes headspace
(a8 depicted in Figure 3). This type of vessel
allows for initial liquid/solid separati~~ ex-
traction, and final extract filtration v out
having to open the vessel (see Step 4.3.1).
These vessels shall have an internal volume
of 500 to 800 mL and be equipped to accom-
modate a 90-mm filter. Suitable ZHE c¢~ces
known to EPA are identified in Te 3.
These devices contain viton O-rings ich
should be replaced frequently.

For the ZHE to be acceptable for use, the
piston within the ZHE should be able to be
moved with approximately 15 psi or less. If
it takes more pressure to move the piston,
the O-rings in the device should be replaced.
If this does not solve the problem, the ZHE
is unacceptable for TCLP analyses and the
manufacturer should be contacted.

The ZHE should be checked after ~~ry
extraction. If the device contalns a bt in
pressure gauge, pressurize the device w 50
psi, allow it to stand unattended for L »~r,
and recheck the pressure. If the device es
not have a built-in pressure gauge, pressur-
ize the device to 50 psi, submerge it in
water, and check for the presence of air
bubbles escaping from any of the fittings. If
pressure is lost, check all fittings and in-
spect and replace O-rings, if necessary.
Retest the device. If leakage problems
cannot be solved, the manufacturer sh d
be contacted.

4.2.2 When the waste is being evaluated
for other than volatile contaminants, an ex-
traction vessel that does not preclude head-
space (e.g., a 2-liter bottle) is used. Suitahis
extraction vessels include bottles made f
various materials, depending on the
taminants to be analyzed and the nature or
the waste (see Step 4.3.3). It is recommend-
ed that borosilicate glass bottles be used
over other types of glass, especially when in-
organics are of concern. Plastic bottles may
be used only if inorganics are to be investi-
gated. Bottles are -vailable from a number
of laboratory suppiiers. When this type of
extraction vessel 5 used, the filtration
.cvice discussed in & 5 :.3.2 is used for ini-
tal liquid/solid sevars..un and final extract
filtration.

4.2.3 iume ZHEs use gas pressure to ac-
tuate * *: JHE uisr - 1ile others use me-
chanical =ressurs .-&¢ Taoie 3). Whereas
the volar ' ©osdure ‘nie Section 9.0)

ql

40 CFR Ch. | (7-1-89 Edition)

refers to pounds-per-square inch (psi), for
the mechanically actuated piston, the pres-
sure ap. d I8 measured in torque-inch-
pounds. wefer to the manufacturer’s in-
structions as to the proper conversion.

4.3 Filiration Devices: It is recommended
that all filtrations be performed in a hood.

4.3.1 Zero-Headspace Extractor Vessel
(see Pigure 3): When the waste i3 being eval-
uated for volatiles, the zero-headspace ex-
traction vessel is used for filtration. The
device shall be capable of supporting and
keeping in place the glass fiber filter, and be
able to withstand the pressure needed to ac-
complish separation (50 psi).

Note: When it is suspected that the glass
fiber filter has been ruptured, an in-line
glass fiber filter may be used to filter the
material within the ZHE.

4.3.2 Filter Holder: When the waste Is
being evaluated for other than volatile com-
pounds, a filter holder capable of support-
ing a glass fiber filter and able to withstand
the pressure needed to accomplish separa-
tion is used. Suitable filter holders range
from simple vacuum units to relatively com-
plex systems capable of exerting pressures
of up to 50 psi or more. The type of filter
holder used depends on the properties of
the material to be flltered (see Step 4.3.3).
These devices shall have a minimum inter-
nal volume of 300 mL and be equipped to ac-
commodate a minimum filter size of 47 mm
(Filter holders having an internal capacity
of 1.5 L or greater and equipped to accom-
modate a 142 mm diameter filter are recom-
mended). Vaccum filtration is only recom-
mended for wastes with low sollds content
(<10%) and for highly granular (liquid-con-
taining) wastes. All other types of wastes
should be filtered using positive pressure fil-
tration. Filter holders known to EPA to be
suitable for use are shown in Table 4.

4.3.3 Materials of Construction: Extrac-
tion vessels and filtration devices shall be
made of inert materials which will not leach
or absorb waste components. Glass, polyte-
trafluoroethylene (PTFE), or type 318 stain-
less steel equipment may be used when eval-
uating the mobility of both organic and in-
organic components. Devices made of high-
density polyethylene (HDPE), polypropyl-
ene, or polyvinyl chloride may be used only
when evaluating the mobility of metals.
Borosilicate glass bottles are recommended
for use over other types of glass bottles, es-
pecially when inorganics are constituents of
concern.:

4.4 Filters: Filters shall be made of boro-
silicate glass fiber, shall contain no binder
materials, and shall have an effective pore
size of 0.6- to 0.8-um, or equivalent. Filters
known to EPA to meet these specifications
are identified in Table 5. Pre-filters must
not be used. When evaluating the mobility
of metals, filters shall be acid-washed prior
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Pt. 268, N

8.0) and volatile procedure (Section 9.0), re-
spectively.

f 3 Preservatives shall not be added to
[ les.

o.4 Samples can be refrigerated unless re-
frigeration results in Irreversible physical
change to the waste (e.g., precipitation).

8.5 When the waste is to be evaluated for
volatile contaminants, care should be taken
to minimize the loss of volatiles. Samples
shall be taken and stored in a manner to
prevent the loss of volatile contaminants. If
possible, it 1s recommended that any neces-
sary particle-size reduction should be con-
ducted as the sample is being taken (See
Step 8.5).

6.8 TCLP extracts should be prepared
for analysis and analyzed as soon as possible
following extraction. If they need to be
stored, even for a short period of time, stor-
age shall be a 4° C, and samples for volatiles
analysis shall not be allowed to come into
contact with the atmosphere (i.e., no head-
space). See Section 10.0 (QA requirements)
for acceptable sample and extract holding
times.

70 PRELIMINARY TCLP
EVALUATIONS

The preliminary TCLP evaluations are
performed on a minimum 100 gram repre-
sentative sample of waste that will not actu-
ally undergo TCLP extraction (designated
as the first sample in Step 6.2). These eval-
uations include preliminary determination
of the percent solids of the waste; determi-
nation of whether the waste contains insig-
nificant solids, and is therefore, its own ex-
tract after filtration; determination of
whether the solid portion of the waste re-
quires particle-size reduction; and determi-
nation of which of the two extraction fluids
are to be used for the non-volatile TCLP ex-
traction of the waste.

7.1 Preliminary determination of percent
solids: Percent solids is defined as that frac-
tion of a waste sample (as a percentage of
the total sample) from which no liquid may
be forced out by an applied pressure, as de-
scribed below.

7.1.1 If the waste will obviously yield no
free liquid when subjected to pressure filtra-
tion (i.e., is 100% solids) proceed to Step 7.4.

7.1.2 If the sample is liquid or multipha-
sic, liquid/solid separation to make a prelim-
inary determination of percent solids is re-
quired. This involves the filtration device
described in Step 4.3.2 and is outlined in
Steps 7.1.3 through 7.1.9.

7.1.3 Pre-weigh the filter and the con-
tainer that will receive the filtrate.

7.1.4 Assemble the filter holder and filter
following the manufacturer’s instructions.
Place the filter on the support screen and
secure.

" 40:CFR Ch. | (7-1-89 Edition)

7.1.5 Weigh out a renresentative subsam-
ple of the waste (100 am minimum) and
record the weight.

7.1.8 Allow slurries to stand to permit
the solid phase to settle. Wastes that settie
slowly may be centrifuged prior to filtra-
tion. Centrifugation is to be used only as an
aid to filtration. If used, the liquid should
be decanted and filtered followed by filtra-
tion of the solid portion of the waste
through the same filtration system.

7.1.7 Quantitatively transfer the waste
sample to the fiiter holder (liquid and solid
phases). If filtration of the waste at 4° C re-
duces the amount of expressed liquid over
what would be expressed at room tempera-
ture then allow the sample to warm up to
room temperature in the device before fii-
tering.

Nore: If waste material (>1% of original
sample weight) has obviously adhered to
the container used to transfer the sample to
the filtration apparatus, determine the
weight of this residue and subtract it from
the sample weight determined in Step 7.1.5
to determine the weight of the waste sample
that will be filtered.

Gradually apply vacuum or gentle pres-
sure of 1-10 psi, until air or pressurizing gas
moves through the filter. If this point is not
reached under 10 psi, and if no additional
liquid has passed through the filter in any
2-minute interval, slowly increase the pres-
eure in 10-psi increments to a maximum of

psi. After each incremental increase of
1u-psi, if the pressurizing gas has not moved
through the filter, and if no additional
1 id has passed through the filter in any
%-minute interval, proceed to the next 10-psi
increment. When the pressurizing gas
begins to move through the filter, or when
liquid flow has ceased at 50 psi (i.e., filtra-
tion does not result in any additional fil-
trate within any 2-minute period), filtration
is stopped.

Note: Instantaneous application of high
pressure can degrade the glass fiber filter
and may cause premature plugging.

7 1.8 The material in the filter holder is
4 led as the solid phase of the waste, and
tne 1iltrate is defined as the liquid phase.

NoTe: Some wastes, such as oily wastes
and some paint wastes, will obviously con-
tain some material that appears to be a
liquid. But even after applying vacuum or
pressure filtration, as outlined in Step 7.1.7.
this material may not filter. If this is the
case, the material within the (filtration
device is defined as a solid. The original
filter is not to be replaced with a fresh filter
under any circumstances. Only one filter is
used.

7.1.9 Determine the weight of the liquid
phase by subtracting the weight of the fil-
trate container (See Step 7.1.3) from the
total weight of the filtrate-filled container.
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ivironmental Pre  fion jency

9.4.1 For wastes containing >5% s
(see Step 7.1), weigh out a representauve
500 gram sample or waste and record the
weight.

9.4.2 For wastes containing >5% solids
(see Step 7.1), the amount of waste to
charge into the ZHE is determined as fol-
lows:

V;Ieitghthof = " %100
waste to charge = X
ZHE % sol'i,c.if)(Step

Weigh out a representative subsample of
the waste of the appropriate size and record
the weight.

9.5 If particle-size reduction of the solid
portion of the waste was required in Step
7.3, proceed to Step 9.6. If particle-size re-
duction was not required in Step 7.3, pro-
ceed to Step 9.7.

9.6 The waste is prepared for extraction
by crushing, cutting, or grinding the solid
portion of the waste to a surface area or
particle-size as described in Step 7.3. Wastes
and appropriate reduction equipment
should be refrigerated, if possible, to 4 °C
prior to particle-size reduction. The means
used to effect particle-size reduction must
not generate heat in and of itself. If reduc-
tion of the solid phase of the waste is neces-
sary, exposure of the waste to the atmos-
phere should be avoided to the extent possi-
ble.

NortEe: Sieving of the waste is not recom-
mended due to the possibility that volatiles
may be lost. The use of an appropriately
graduated ruler is recommended as an ac-
ceptable alternative. Surface area require-
ments are meant for filamentous (e ~,
paper, cloth) and similar waste materi
Actual measurement of surface area is not
recommended.

When the surface area or particle-size has
been appropriately altered, proceed to Step
9.7.

9.7 Waste slurries need not be allowed to
stand to permit the solid phase to settle.
Wastes that settle slowly shall not be centri-
fuged prior to filtration.

9.8 Quantitatively transfer the entire
sample (liquid and solid phases) quickly to
the ZHE. Secure the filter and support
screens into the top flange of the device and
secure the top flange to the ZHE body in ac-
cordance with the manufacturer's instruc-
tions. Tighten all ZHE fittings and place the
device in the vertical position (gas inlet/
outlet flange on the bottom). Do not attach
the extraction collection device to the top
plate.

NoTE: If waste material (> 1% of original
sample weight) has obvinusly adhered to
the container used to tr fer the sample to
the ZHE, determine the weight of this resi-

7

30-144 O—89——26

Pt. 268, »p.1

due and subtract it from the sample weight
determined in Step 9.4, to determine the
weight of the waste sampie that will be fil-
tered.

Attach a gas line to the gas inlet/outlet
valve (bottom flange) and, with the liquid
inlet/outlet valve (top flange) open, begin
applying gentle pressure of 1-10 psi (or
more if necessary) to force all headspace
(into a hood) slowly out of the ZHE device.
At the first appearance of liquid from the
liquid inlet/outlet valve, quickly close the
valve and discontinue pressure. If filtration
of the waste at 4°C reduces the amount of
expressed liquid over what would be ex-
pressed at room temperature, then allow
the sample to warm up to room temperature
in the device before filtering. If the waste is
100% solid (see Step 7.1), slowly increase the
pressure to a maximum of 50 psi to force
most of the headspace out of the device and
proceed to Step 9.12.

9.9 Attach the evacuated pre-weighed fil-
trate collection container to the liquid
inlet/outlet valve and open the valve. Begin
applying gentle pressure of 1-10 psi to force
the liquid phase into the filtrate collection
container. If no additional liquid has passed
through the filter in any 2-minute interval,
slowly increase the pressure in 10-psi incre-
ments to a maximum of 50 psi. After each
incremental increase of 10 psi, if no addi-
tional liquid has passed through the filter in
any 2-minute interval, proceed to the next
10-psi increment. When liquid flow has
ceased such that continued pressure filtra-
tion at *" psi does not result in any addi-
tional | rate within any 2-minute period,
fil*=~tion is stopped. Close the liquid inlet/
ou t valve, discontinue pressure to the
piswon, and disconnect the filtrate collection
container.

NoTe: Instantaneous application of high
pressure can degrade the glass fiber filter
and may cause premature plugging.

9.10 The material in the ZHE is defined
as the solid phase of the waste and the fil-
trate is defined as the liquid phase.

NoTeE: Some wastes, such as oily wastes
and some paint wastes, will obviously con-

1 some material that appears to be a
uquid. But even after applying pressure fil-
tration, this material will not filter. If this is
the case, the material within the filtration
device is defined as a solid and is carried
through the TCLP extraction as a solid.

1f the original waste contained <0.5% dry
solids (see Step 7.2), this filtrate is defined
as the TCLP extract and is analyzed direct-
ly. Proceed to Step 9.15.

9.11 The liquid phase may now be either
analyzed immediate' (see Steps 9.13
through 9.15) or stor at 4 'C under mini-
mal headspace conditions until time of anal-
ysis. The weight of extraction fluid #1 to
add to the ZHE is determined as follows:
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Weight of
extraction =
fluid

9.12 The following steps detail how to
add the appropriate amount of extraction
fluid to the solid material within the ZHE
and agitation of the ZHE, vessel. Extraction
fluid #1 Is used in all cases (see Step 5.6).

9.12.1 With the ZHE in the vertical p~
tion, attach a line from the extraction f
reservior to the liquid inlet/outlet v
The line used shall contain fresh extracuion
fluid and should be preflushed with fluid to
eliminate any air pockets in the line. Ra.
lease gas pressure on the ZHE piston (fi
the gas inlet/outlet valve), open the lic
inlet/outlet valve, and begin transferiug
extraction fluid (by pumping or similar
means) into the ZHE. Continue pumping ex-
traction fluid into the ZHE until the appro-
priate amount of fluid has been introduced
into the device.

9.12.2 After the extraction fluid has b
added, immediately close the liquid inl
outlet valve and disconnect the extractiua
fluid line. Check the ZHE to ensure that all
valves are in their closed positions. Physical-
ly rotate the device in an end-over-end fash-
ion 2 ~~ 3 times. Reposition the ZHE in th-~
vertic position with the liquid inlet/outl]
valve on top. Put 5-10 psi behind the pistuu
(if necessary) and slowlr ~pen the liquid
inlet/outlet valve to ble out any head-
space (into a hood) that may have been in-
troduced due to the addition of extraction
fluid. This bleeding shall be done quickly
and shall be stopped at the first appearance
of liquid from the valve. Re-pressurize the
ZHE with 5-10 psi and check all ZHE fit-
tings to ensure that they are closed.

9.12.3 Place the ZHE in the rotary ex-
tractor apparatus (if it is not already there)
and rotate the ZHE at 30+2 rpm for 18+2
hours. Ambient temperature (i.e., tempera-
ture of room in which extraction is to occur)
shall be maintained at 22+3 *C during agita-
tion.

9.13 Pollowing the 18+2 hour agitation
period, check the pressure behind the ZHE
piston by quickly opening and ciosing the
gas inlet/outlet valve and noting the escape

Final Analyte _
Concentration —

where:
Vi=The volume of the first phases (L).

=1
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of gas. If the pressure has not been main-
tained (l.e., no gas release observed), the
device is leaking. Check the ZHE for leaking
as specified in Step 4.2.1, and redo the ex-
traction with a new sample of waste. If the
pressure within the device has been main-
tained, the material in the extractor vessel
is once again separated into its component
liquid and solid phases. If the waste con-
tained an initial liquid phase, the liquid may
be filtered directly into the same filtrate
collection container (i.e., TEDLAR® bag)
holding the initial liquid phase of the waste,
unless doing so would create multiple
phases, or unless there is not enough
volume left within the filtrate collection
container. A separate filtrate collection con-
tainer must be used in these cases. Filter
through the glass fiber filter, using the ZHE
device as discussed in Step 9.9. All extract
shall be filtered and collected in the
TEDLARS® bag is used, if the extract is mul-
“‘phasic, or if the waste contained an initial

juid phase (see Steps 4.6 and 9.1).

NoTe: An in-line glass fiber filter may be
used to filter the material within the ZHE
when it is suspected that the glass fiber
filter has been ruptured.

9.14 If the original waste contained no
initial liquid phase, the filtered liquid mate-
rial obtained from Step 9.13 is defined as
the TCLP extract. If the waste contained in
initial liquid phase, the filtered liquid mate-
rial obtained from Step 9.13 and the initial
Hauid phase (Step 9.9) are collectively de-

ied as the TCLP extract.

9.15 Following collection of the TCLP ex-
tract, the extract should be immediately ali-
~oted for analysis and stored with minimal

eadspace at 4 °C until analyzed. The TCLP
extract will be prepared and analyzed ac-
cording to the appropriate analytical meth-
ods. If the individual phases are to be ana-
lyzed separately (i.e., are not miscible). de-
termine the volume of the individual phases
(to +0.5%), conduct the appropriate analy-
ses, and combine the results mathematically
by using a simple volume-weighted average:

(Vi XCH+(V2X(Cy)

Vi+V,

Ci=The concentration of the contaminant
of concern in the first phase (mg/L).
V:=The volume of the second phase (L).

=
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