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Appendix | -- Representative Sampling Methods

The methods and equipment used for sampling waste materials will
vary with the form and consistency of the waste materials to be sampled.
Samples collected using the sampling protocols listed below, for sampling
waste with properties similar to the indicated materials, will be considered by
the Agency to be representative of the waste.

Extremely viscous liquid -- ASTM Standard D140-70 Crushed or powdered
material -- ASTM Standard D346-75 Soil or rock-like material -- ASTM
Standard D420-69 Soil-like material -- ASTM Standard D1452-65

Fly Ash-like material -- ASTM Standard D2234-76 [ASTM Standards are
available from ASTM, 1916 Race St., Philadelphia, PA 19103]

Containerized liquid wastes -- * " COLIWASA'" described in " Test Methods for
the Evaluation of Solid Waste, Physical/Chemical Methods,"* U.S.
Environmental Protection Agency, Office of Solid Waste, Washington, D.C.
20460. [Copies may be obtained from Solid Waste Information, U.S.
Environmental Protection Agency, 26 W. St. Clair St., Cincinnati, Ohio 45268]

FOOTNOTE: *These methods are also described in **Samplers and Sampling Procedures for Hazardous
Waste Streams," EPA 600/2-80-018, January 1980.

Liquid waste in pits, ponds, lagoons, and similar reservoirs. -- *~Pond
Sampler'" described in * " Test Methods for the Evaluation of Solid Waste,
Physical/Chemical Methods."'*®

This manual also contains additional information on application of
these protocols.

Appendix Il -- Method 1311 Toxicity Characteristic Leaching Procedure (TCLP)



1.0 Scope and Application

1.1 The TCLP is designed to determine the mobility of both organic and
inorganic analytes present in liquid, solid, and multiphasic wastes.

1.2 If a total analysis of the waste demonstrates that individual
analytes are not present in the waste, or that they are present but at such
low concentrations that the appropriate regulatory levels could not possibly
be exceeded, the TCLP need not be run.

1.3 If an analysis of any one of the liquid fractions of the TCLP extract
indicates that a regulated compound is present at such high concentrations
that, even after accounting for dilution from the other fractions of the
extract, the concentration would be equal to or above the regulatory level for
that compound, then the waste is hazardous and it is not necessary to
analyze the remaining fractions of the extract.

1.4 If an analysis of extract obtained using a bottle extractor shows
that the concentration of any regulated volatile analyte equals or exceeds
the regulatory level for that compound, then the waste is hazardous and
extraction using the ZHE is not necessary. However, extract from a bottle
extractor cannot be used to demonstrate that the concentration of volatile
compounds is below the regulatory level.

2.0 Summary of Method

2.1 For liquid wastes (i.e., those containing less than 0.5% dry solid
material), the waste, after filtration through a 0.6 to 0.8 um glass fiber filter,
is defined as the TCLP extract.

2.2 For wastes containing greater than or equal to 0.5% solids, the
liquid, if any, is separated from the solid phase and stored for later analysis;
the particle size of the solid phase is reduced, if necessary. The solid phase is
extracted with an amount of extraction fluid equal to 20 times the weight of
the solid phase. The extraction fluid employed is a function of the alkalinity
of the solid phase of the waste. A special extractor vessel is used when
testing for volatile analytes (see Table 1 for a list of volatile compounds).
Following extraction, the liquid extract is separated from the solid phase by
filtration through a 0.6 to 0.8 um glass fiber filter.

2.3 If compatible (i.e., multiple phases will not form on combination),
the initial liquid phase of the waste is added to the liquid extract, and these
are analyzed together. If incompatible, the liquids are analyzed separately
and the results are mathematically combined to yield a volume-weighted
average concentration.



3.0 Interferences

3.1 Potential interferences that may be encountered during analysis
are discussed in the individual analytical methods.

4.0 Apparatus and Materials

4.1 Agitation apparatus: The agitation apparatus must be capable of
rotating the extraction vessel in an end-over-end fashion (see Figure 1) at 30
+2 rpm. Suitable devices known to EPA are identified in Table 2.

4.2 Extraction Vessels.

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 analytes (i.e.,
those listed in Table 1). The ZHE (depicted in Figure 2) allows for liquid/solid
separation within the device, and effectively precludes headspace. This type
of vessel allows for initial liquid/solid separation, extraction, and final extract
filtration without opening the vessel (see section 4.3.1). The vessels shall
have an internal volume of 500-600 mL, and be equipped to accommodate a
90-110 mm filter. The devices contain VITON®? O-rings which should be
replaced frequently. Suitable ZHE devices known to EPA are identified in
Table 3.

FOOTNOTE: VITON® is a registered trademark of DuPont.

For the ZHE to be acceptable for use, the piston within the ZHE should
be able to be moved with approximately 15 pounds per square inch (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 for leaks after every extraction. If the
device contains a built-in pressure gauge, pressurize the device to 50 psi,
allow it to stand unattended for 1 hour, and recheck the pressure. If the
device does not have a built-in pressure gauge, pressurize 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 inspect and
replace O-rings, if necessary. Retest the device. If leakage problems cannot
be solved, the manufacturer should be contacted.

Some ZHEs use gas pressure to actuate the ZHE piston, while others
use mechanical pressure (see Table 3). Whereas the volatiles procedures
(see section 7.3) refers to pounds per square inch (psi), for the mechanically
actuated piston, the pressure applied is measured in torque-inch-pounds.



Refer to the manufacturer's instructions as to the proper conversion.

4.2.2 Bottle Extraction Vessel. When the waste is being evaluated
using the nonvolatile extraction, a jar with sufficient capacity to hold the
sample and the extraction fluid is needed. Headspace is allowed in this
vessel.

The extraction bottles may be constructed from various materials,
depending on the analytes to be analyzed and the nature of the waste (see
section 4.3.3). It is recommended that borosilicate glass bottles be used
instead of other types of glass, especially when inorganics are of concern.
Plastic bottles, other than polytetrafluoroethylene, shall not be used if
organics are to be investigated. Bottles are available from a number of
laboratory suppliers. When this type of extraction vessel is used, the
filtration device discussed in section 4.3.2 is used for initial liquid/solid
separation and final extract filtration.

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

4.3.1 Zero-Headspace Extractor Vessel (ZHE): When the waste is
evaluated for volatiles, the zero-headspace extraction vessel described in
section 4.2.1 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 accomplish 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 evaluated for other than volatile
analytes, any filter holder capable of supporting a glass fiber filter and able
to withstand the pressure needed to accomplish separation may be used.
Suitable filter holders range from simple vacuum units to relatively complex
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 filtered
(see section 4.3.3). These devices shall have a minimum internal volume of
300 mL and be equipped to accommodate a minimum filter size of 47 mm
(filter holders having an internal capacity of 1.5 L or greater, and equipped to
accommodate a 142 mm diameter filter, are recommended). Vacuum
filtration can only be used for wastes with low solids content (<10%) and for
highly granular, liquid-containing wastes. All other types of wastes should be
filtered using positive pressure filtration. Suitable filter holders known to EPA
are shown in Table 4.

4.3.3 Materials of Construction: Extraction vessels and filtration
devices shall be made of inert materials which will not leach or absorb waste



components. Glass, polytetrafluoroethylene (PTFE), or type 316 stainless
steel equipment may be used when evaluating the mobility of both organic
and inorganic components. Devices made of high density polyethylene
(HDPE), polypropylene (PP), or polyvinyl chloride (PVC) may be used only
when evaluating the mobility of metals. Borosilicate glass bottles are
recommended for use over other types of glass bottles, especially when
inorganics are analytes of concern.

4.4 Filters: Filters shall be made of borosilicate 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 which 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 to use by rinsing with 1N
nitric acid followed by three consecutive rinses with deionized distilled water
(@ minimum of 1 L per rinse is recommended). Glass fiber filter are fragile
and should be handled with care.

4.5 pH Meters: The meter should be accurate to = 0.05 units at 25°C.

4.6 ZHE Extract Collection Devices: TEDLAR®? bags or glass, stainless
steel or PTFE gag-tight syringes are used to collect the initial liquid phase
and the final extract of the waste when using the ZHE device. The devices
listed are recommended for use under the following conditions:

FOOTNOTE: *TEDLARW is a registered trademark of Dupont.

4.6.1 If a waste contains an aqueous liquid phase or if a waste does not
contain a significant amount of nonaqueous liquid (i.e., <1% of total waste),
the TEDLAR® bag or a 600 mL syringe should be used to collect and combine
the initial liquid and solid extract.

4.6.2 If a waste contains a significant amount of nonaqueous liquid in
the initial liquid phase (i.e., >1% of total waste), the syringe or the TEDLAR®
bag may be used for both the intitial solid/liquid separation and the final
extract filtration. However, analysts should use one or the other, not both.

4.6.3 If the waste contains no initial liquid phase (is 100% solid) or has
no significant solid phase (is 100% liquid), either the TEDLAR® bag or the
syringe may be used. If the syringe is used, discard the first 5 mL of liquid
expressed from the device. The remaining aliquots are used for analysis.

4.7 ZHE Extraction Fluid Transfer Devices: Any device capable of
transferring the extraction fluid into the ZHE without changing the nature of
the extraction fluid is acceptable (e.g, a positive displacement or peristaltic
pump, a gas tight syringe, pressure filtration unit (see section 4.3.2), or other
ZHE device).



4.8 Laboratory Balance: Any laboratory balance accurate to within =
0.01 grams may be used (all weight measurements are to be within = 0.1
grams).

4.9 Beaker or Erlenmeyer flask, glass, 500 mL.

4.10 Watchglass, appropriate diameter to cover beaker or erlenmeyer
flask.

4.11 Magnetic stirrer.
5.0 Reagents

5.1 Reagent grade chemicals shall be used in all tests. Unless
otherwise indicated, it is intended that all reagents shall conform to the
specifications of the Committee on Analytical Reagents of the American
Chemical Society, where such specifications are available. Other grades may
be used, provided it is first ascertained that the reagent is of sufficiently high
purity to permit its use without lessening the accuracy of the determination.

5.2 Reagent water. Reagent water is defined as water in which an
interferant is not observed at or above the methods detection limit of the
analyte(s) of interest. For nonvolatile extractions, ASTM Type Il water or
equivalent meets the definition of reagent water. For volatile extractions, it is
recommended that reagent water be generated by any of the following
methods. Reagent water should be monitored periodically for impurities.

5.2.1 Reagent water for volatile extractions may be generated by
passing tap water through a carbon filter bed containing about 500 grams of
activated carbon (Calgon Corp., Filtrasorb-300 or equivalent).

5.2.2 A water purification system (Millipore Super-Q or equivalent) may
also be used to generate reagent water for volatile extractions.

5.2.3 Reagent water for volatile extractions may also be prepared by
boiling water for 15 minutes. Subsequently, while maintaining the water
temperature at 90 + 5 degrees C, bubble a contaminant-free inert gas (e.qg.,
nitrogen) through the water for 1 hour. While still hot, transfer the water to a
narrow mouth screw-cap bottle under zero-headspace and seal with a Teflon-
lined septum and cap.

5.3 Hydrochloric acid (1N), HCI, made from ACS reagent grade.

5.4 Nitric acid (1N), HNOs, made from ACS reagent grade.



5.5 Sodium hydroxide (1N), NaOH, made from ACS reagent grade.
5.6 Glacial acetic acid, CH;CH,OOH, ACS reagent grade.
5.7 Extraction fluid.

5.7.1 Extraction fluid #1: Add 5.7 mL glacial CH3;CH,OOH to 500 mL of
reagent water (See section 5.2), add 64.3 mL of 1N NaOH, and dilute to a
volume of 1 liter. When correctly prepared, the pH of this fluid will be
4.93+0.05.

5.7.2 Extraction fluid #2: Dilute 5.7 mL glacial CH;CH,OOH with
reagent water (See section 5.2) to a volume of 1 liter. When correctly
prepared, the pH of this fluid will be 2.88+0.05.

Note: These extraction fluids should be monitored frequently for
impurities. The pH should be checked prior to use to ensure that these fluids
are made up accurately. If impurities are found or the pH is not within the
above specifications, the fluid shall be discarded and fresh extraction fluid
prepared.

5.8 Analytical standards shall be prepared according to the appropriate
analytical method.

6.0 Sample Collection, Preservation, and Handling
6.1 All samples shall be collected using an appropriate sampling plan.

6.2 The TCLP may place requirements on the minimal size of the field
sample, depending upon the physical state or states of the waste and the
analytes of concern. An aliquot is needed for preliminary evaluation of which
extraction fluid is to be used for the nonvolatile analyte extraction procedure.
Another aliguot may be needed to actually conduct the nonvolatile extraction
(see section 1.4 concerning the use of this extract for volatile organics). If
volatile organics are of concern, another aliquot may be needed. Quality
control measures may require additional aliquots. Further, it is always wise to
collect more samples just in case something goes wrong with the initial
attempt to conduct the test.

6.3 Preservatives shall not be added to samples before extraction.
6.4 Samples may be refrigerated unless refrigeration results in
irreversible physical change to the waste. If precipitation occurs, the entire

sample (including precipitate) should be extracted.

6.5 When the waste is to be evaluated for volatile analytes, care shall



be taken to minimize the loss of volatiles. Samples shall be collected and
stored in a manner intended to prevent the loss of volatile analytes (e.qg.,
samples should be collected in Teflon-lined septum capped vials and stored
at 4 °C. Samples should be opened only immediately prior to extraction).

6.6 TCLP extracts should be prepared for analysis and analyzed as soon
as possible following extraction. Extracts or portions of extracts for metallic
analyte determinations must be acidified with nitric acid to a pH <2, unless
precipitation occurs (see section 7.2.14 if precipitation occurs). Extracts
should be preserved for other analytes according to the guidance given in
the individual analysis methods. Extracts or portions of extracts for organic
analyte determinations shall not be allowed to come into contact with the
atmosphere (i.e., no headspace) to prevent losses. See section 8.0 (QA
requirements) for acceptable sample and extract holding times.

7.0 Procedure

7.1 Preliminary Evaluations. Perform preliminary TCLP evaluations on a
minimum 100 gram aliquot of waste. This aliquot may not actually undergo
TCLP extraction. These preliminary evaluations include: (1) Determination of
the percent solids (section 7.1.1); (2) determination of whether the waste
contains insignificant solids and is, therefore, its own extract after filtration
(section 7.1.2); (3) determination of whether the solid portion of the waste
requires particle size reduction (section 7.1.3); and (4) determination of
which of the two extraction fluids are to be used for the nonvolatile TCLP
extraction of the waste (section 7.1.4.).

7.1.1 Preliminary determination of percent solids: Percent solids is
defined as that fraction of a waste sample (as a percentage of the total
sample) from which no liguid may be forced out by an applied pressure, as
described below.

7.1.1.1 If the waste will obviously yield no liquid when subjected to
pressure filtration (i.e., is 100% solids) proceed to section 7.1.3.

7.1.1.2 If the sample is liquid or multiphasic, liquid/solid separation to
make a preliminary determination of percent solids is required. This involves
the filtration device described in section 4.3.2 and is outlined in sections
7.1.1.3 through 7.1.1.9.

7.1.1.3 Pre-weigh the filter and the container that will receive the
filtrate.

7.1.1.4 Assemble the filter holder and filter following the
manufacturer's instructions. Place the filter on the support screen and
secure.



7.1.1.5 Weigh out a subsample of the waste (100 gram minimum) and
record the weight.

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

7.1.1.7 Quantitatively transfer the waste sample to the filter holder
(liquid and solid phases). Spread the waste sample evenly over the surface
of the filter. If filtration of the waste at 4 °C reduces the amount of expressed
liguid over what would be expressed at room temperature then allow the
sample to warm up to room temperature in the device before filtering.

Note: 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 section 7.1.1.5 to determine the weight of the
waste sample that will be filtered.

Gradually apply vacuum or gentle pressure 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 pressure in 10 psi increments to a
maximum of 50 psi. After each incremental increase of 10 psi, if the
pressurizing gas has not moved through the filter, and if no additional liquid
has passed through the filter in any 2 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., filtration does not result in any
additional filtrate within any 2 minute period), stop the filtration.

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

7.1.1.8 The material in the filter holder is defined as the solid phase of
the waste, and the filtrate is defined as the liquid phase.

Note: Some wastes, such as oily wastes and some paint wastes, will
obviously contain some material that appears to be a liquid. Even after
applying vacuum or pressure filtration, as outlined in section 7.1.1.7, this
material may not filter. If this is the case, the material within the filtration
device is defined as a solid. Do not replace the original filter with a fresh filter
under any circumstances. Use only one filter.



7.1.1.9 Determine the weight of the liquid phase by subtracting the
weight of the filtrate container (see section 7.1.1.3) from the total weight of
the filtrate-filled container. Determine the weight of the solid phase of the
waste sample by subtracting the weight of the liquid phase from the weight
of the total waste sample, as determined in section 7.1.1.5 or 7.1.1.7.

Record the weight of the liquid and solid phases. Calculate the percent
solids as follows:

7.1.2 If the percent solids determined in section 7.1.1.9 is equal to or
greater than 0.5%, then proceed either to section 7.1.3 to determine whether
the solid material requires particle size reduction or to section 7.1.2.1 if it is
noticed that a small amount of the filtrate is entrained in wetting of the filter.
If the percent solids determined in section 7.1.1.9 is less than 0.5%, then
proceed to section 7.2.9 if the nonvolatile TCLP is to be performed and to
section 7.3 with a fresh portion of the waste if the volatile TCLP is to be
performed.

7.1.2.1 Remove the solid phase and filter from the filtration apparatus.

7.1.2.2 Dry the filter and solid phase at 100+ 20°C until two successive
weighings yield the same value within £ 1%. Record the final weight.

Note: Caution should be taken to ensure that the subject solid will not
flash upon heating. It is recommended that the drying oven be vented to a
hood or other appropriate device.

7.1.2.3 Calculate the percent dry solids as follows:

7.1.2.4 If the percent dry solids is less than 0.5%, then proceed to
section 7.2.9 if the nonvolatile TCLP is to be performed, and to section 7.3 if
the volatile TCLP is to be performed. If the percent dry solids is greater than
or equal to 0.5%, and if the nonvolatile TCLP is to be performed, return to the
beginning of this section (7.1) and, with a fresh portion of waste, determine
whether particle size reduction is necessary (section 7.1.3) and determine
the appropriate extraction fluid (section 7.1.4). If only the volatile TCLP is to
be performed, see the note in section 7.1.4.

7.1.3 Determination of whether the waste requires particle size
reduction (particle size is reduced during this step): Using the solid portion of
the waste, evaluate the solid for particle size. Particle size reduction is
required, unless the solid has a surface area per gram of material equal to or
greater than 3.1 cm?, or is smaller than 1 cm in its narrowest dimension (i.e.,
is capable of passing through a 9.5 mm (0.375 inch) standard sieve). If the



surface area is smaller or the particle size larger than described above,
prepare the solid portion of the waste for extraction by crushing, cutting, or
grinding the waste to a surface area or particle size as described above. If
the solids are prepared for organic volatiles extraction, special precautions
must be taken (see section 7.3.6).

Note: Surface area criteria are meant for filamentous (e.qg., paper,
cloth, and similar) waste materials. Actual measurement of surface area is
not required, nor is it recommended. For materials that do not obviously
meet the criteria, sample-specific methods would need to be developed and
employed to measure the surface area. Such methodology is currently not
available.

7.1.4 Determination of appropriate extraction fluid: If the solid content
of the waste is greater than or equal to 0.5% and if the sample will be
extracted for nonvolatile constituents (section 7.2), determine the
appropriate fluid (section 5.7) for the nonvolatiles extraction as follows:

Note: TCLP extraction for volatile constituents uses only extraction fluid
#1 (section 5.7.1). Therefore, if TCLP extraction for nonvolatiles is not
required, proceed to section 7.3.

7.1.4.1 Weigh out a small subsample of the solid phase of the waste,
reduce the solid (if necessary) to a particle size of approximately 1 mm in
diameter or less, and transfer 5.0 grams of the solid phase of the waste to a
500 mL beaker or Erlenmeyer flask.

7.1.4.2 Add 96.5 mL of reagent water to the beaker, cover with a
watchglass, and stir vigorously for 5 minutes using a magnetic stirrer.
Measure and record the pH. If the pH is <5.0, use extraction fluid #1.
Proceed to section 7.2.

7.1.4.3 If the pH from section 7.1.4.2 is >5.0, add 3.5 mL 1N NCI, slurry
briefly, cover with a watchglass, heat to 50°C, and hold at 50°C for 10
minutes.

7.1.4.4 Let the solution cool to room temperature and record the pH. If
the pH is <5.0, use extraction fluid #1. If the pH is >5.0, use extraction fluid
#2. Proceed to section 7.2.

7.1.5 If the aliquot of the waste used for the preliminary evaluation
(sections 7.1.1-7.1.4) was determined to be 100% solid at section 7.1.1.1,
then it can be used for the section 7.2 extraction (assuming at least 100
grams remain), and the section 7.3 extraction (assuming at least 25 grams
remain). If the aliquot was subjected to the procedure in section 7.1.1.7, then
another aliquot shall be used for the volatile extraction procedure in section



7.3. The aliquot of the waste subjected to the procedure in section 7.1.1.7
might be appropriate for use for the section 7.2 extraction if an adequate
amount of solid (as determined by section 7.1.1.9) was obtained. The
amount of solid necessary is dependent upon whether a sufficient amount of
extract will be produced to support the analyses. If an adequate amount of
solid remains, proceed to section 7.2.10 of the nonvolatile TCLP extraction.

7.2 Procedure When Volatiles are not Involved. A minimum sample size
of 100 grams (solid and liquid phases) is recommended. In some cases, a
larger sample size may be appropriate, depending on the solids content of
the waste sample (percent solids, See section 7.1.1), whether the initial
liquid phase of the waste will be miscible with the aqueous extract of the
solid, and whether inorganics, semivolatile organics, pesticides, and
herbicides are all analytes of concern. Enough solids should be generated for
extraction such that the volume of TCLP extract will be sufficient to support
all of the analyses required. If the amount of extract generated by a single
TCLP extraction will not be sufficient to perform all of the analyses, more
than one extraction may be performed and the extracts from each combined
and aliquoted for analysis.

7.2.1 If the waste will obviously yield no liquid when subjected to
pressure filtration (i.e., is 100% solid, see section 7.1.1), weigh out a
subsample of the waste (100 gram minimum) and proceed to section 7.2.9.

7.2.2 If the sample is liquid or multiphasic, liquid/solid separation is
required. This involves the filtration device described in section 4.3.2 and is
outlined in sections 7.2.3 to 7.2.8.

7.2.3 Pre-weigh the container that will receive the filtrate.

7.2.4 Assemble the filter holder and filter following the manufacturer's
instructions. Place the filter on the support screen and secure. Acid-wash the
filter if evaluating the mobility of metals (see section 4.4).

Note: Acid-washed filters may be used for all nonvolatile extractions
even when metals are not of concern.

7.2.5 Weigh out a subsample of the waste (100 gram minimum) and
record the weight. If the waste contains <0.5% dry solids (section 7.1.2), the
liquid portion of the waste, after filtration, is defined as the TCLP extract.
Therefore, enough of the sample should be filtered so that the amount of
filtered liquid will support all of the analyses required of the TCLP extract. For
wastes containing >0.5% dry solids (sections 7.1.1 or 7.1.2), use the percent
solids information obtained in section 7.1.1 to determine the optimum
sample size (100 gram minimum) for filtration. Enough solids should be
generated by filtration to support the analyses to be performed on the TCLP



extract.

7.2.6 Allow slurries to stand to permit the solid phase to settle. Wastes
that settle slowly may be centrifuged prior to filtration. Use centrifugation
only as an aid to filtration. If the waste is centrifuged, the liquid should be
decanted and filtered followed by filtration of the solid portion of the waste
through the same filtration system.

7.2.7 Quantitatively transfer the waste sample (liquid and solid phases)
to the filter holder (see section 4.3.2). Spread the waste sample evenly over
the surface of the filter. If filtration of the waste at 4 °C reduces the amount
of expressed liquid over what would be expressed at room temperature, then
allow the sample to warm up to room temperature in the device before
filtering.

Note: If waste material (>1% of the 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 section 7.2.5, to determine the weight of
the waste sample that will be filtered.

Gradually apply vacuum or gentle pressure of 1-10 psi, until air or
pressurizing gas moves through the filter. If this point is reached under 10
psi, and if no additional liquid has passed through the filter in any 2 minute
interval, slowly increase the pressure in 10 psi increments to a maximum of
50 psi. After each incremental increase of 10 psi, if the pressurizing gas has
not moved through the filter, and if no additional liquid has passed through
the filter in any 2 minute interval, proceed to the next 10 psi increment.
When the pressurizing gas begins to move through the filter, or when the
liquid flow has ceased at 50 psi (i.e., filtration does not result in any
additional filtrate within a 2 minute period), stop the filtration.

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

7.2.8 The material in the filter holder is defined as the solid phase of
the waste, and the filtrate is defined as the liquid phase. Weigh the filtrate.
The liquid phase may now be either analyzed (See section 7.2.12) or stored
at 4°C until time of analysis.

Note: Some wastes, such as oily wastes and some paint wastes, will
obviously contain some material that appears to be a liquid. Even after
applying vacuum or pressure filtration, as outlined in section 7.2.7, this
material may not filter. If this is the case, the material within the filtration
device is defined as a solid and is carried through the extraction as a solid.
Do not replace the original filter with a fresh filter under any circumstances.



Use only one filter.

7.2.9 If the waste contains <0.5% dry solids (see section 7.1.2),
proceed to section 7.2.13. If the waste contains >0.5% dry solids (see
section 7.1.1 or 7.1.2), and if particle size reduction of the solid was needed
in section 7.1.3, proceed to section 7.2.10. If the waste as received passes a
9.5 mm sieve, quantitatively transfer the solid material into the extractor
bottle along with the filter used to separate the initial liquid from the solid
phase, and proceed to section 7.2.11.

7.2.10 Prepare the solid portion of the waste for extraction by crushing,
cutting, or grinding the waste to a surface area or particle size as described
in section 7.1.3. When the surface area or particle size has been
appropriately altered, quantitatively transfer the solid material into an
extractor bottle. Include the filter used to separate the initial liquid from the
solid phase.

Note: Sieving of the waste is not normally required. Surface area
requirements are meant for filamentous (e.qg., paper, cloth) and similar waste
materials. Actual measurement of surface area is not recommended. If
sieving is necessary, a Teflon-coated sieve should be used to avoid
contamination of the sample.

7.2.11 Determine the amount of extraction fluid to add to the extractor
vessel as follows:

Slowly add this amount of appropriate extraction fluid (see section
7.1.4) to the extractor vessel. Close the extractor bottle tightly (it is
recommended that Teflon tape be used to ensure a tight seal), secure in
rotary agitation device, and rotate at 30 £ 2 rpm for 18 = 2 hours. Ambient
temperature (i.e., temperature of room in which extraction takes place) shall
be maintained at 23 £ 2°C during the extraction period.

Note: As agitation continues, pressure may build within the extractor
bottle for some types of wastes (e.g., limed or calcium carbonate containing
waste may evolve gases such as carbon dioxide). To relieve excess pressure,
the extractor bottle may be periodically opened (e.qg., after 15 minutes, 30
minutes, and 1 hour) and vented into a hood.

7.2.12 Following the 18 = 2 hour extraction, separate the material in
the extractor vessel into its component liquid and solid phases by filtering
through a new glass fiber filter, as outlined in section 7.2.7. For final filtration
of the TCLP extract, the glass fiber filter may be changed, if necessary, to
facilitate filtration. Filter(s) shall be acid-washed (see section 4.4) if
evaluating the mobility of metals.



7.2.13 Prepare the TCLP extract as follows:

7.2.13.1 If the waste contained no initial liquid phase, the filtered liquid
material obtained from section 7.2.12 is defined as the TCLP extract. Proceed
to section 7.2.14.

7.2.13.2 If compatible (e.g., multiple phases will not result on
combination), combine the filtered liquid resulting from section 7.2.12 with
the initial liquid phase of the waste obtained in section 7.2.7. This combined
liquid is defined as the TCLP extract. Proceed to section 7.2.14.

7.2.13.3 If the initial liquid phase of the waste, as obtained from
section 7.2.7, is not or may not be compatible with the filtered liquid
resulting from section 7.2.12, do not combine these liquids. Analyze these
liquids, collectively defined as the TCLP extract, and combine the results
mathematically, as described in section 7.2.14.

7.2.14 Following collection of the TCLP extract, the pH of the extract
should be recorded. Immediately aliquot and preserve the extract for
analysis. Metals aliquots must be acidified with nitric acid to pH <2. If
precipitation is observed upon addition of nitric acid to a small aliquot of the
extract, then the remaining portion of the extract for metals analyses shall
not be acidified and the extract shall be analyzed as soon as possible. All
other aliquots must be stored under refrigeration (4 °C) until analyzed. The
TCLP extract shall be prepared and analyzed according to appropriate
analytical methods. TCLP extracts to be analyzed for metals shall be acid
digested except in those instances where digestion causes loss of metallic
analytes. If an analysis of the undigested extract shows that the
concentration of any regulated metallic analyte exceeds the regulatory level,
then the waste is hazardous and digestion of the extract is not necessary.
However, data on undigested extracts alone cannot be used to demonstrate
that the waste is not hazardous. If the individual phases are to be analyzed
separately, determine the volume of the individual phases (to £ 0.5%),
conduct the appropriate analyses, and combine the results mathematically
by using a simple volume-weighted average:

where:
V1=The volume of the first phase (L).
C,=The concentration of the analyte of concern in the first phase (mg/L).

V,=The volume of the second phase (L).

C,=The concentration of the analyte of concern in the second phase (mg/L).



7.2.15 Compare the analyte concentrations in the TCLP extract with the
levels identified in the appropriate regulations. Refer to section 8.0 for
quality assurance requirements.

7.3 Procedure When Volatiles are Involved. Use the ZHE device to
obtain TCLP extract for analysis of volatile compounds only. Extract resulting
from the use of the ZHE shall not be used to evaluate the mobility of
nonvolatile analytes (e.g., metals, pesticides, etc.).

The ZHE device has approximately a 500 mL internal capacity. The ZHE
can thus accommodate a maximum of 25 grams of solid (defined as that
fraction of a sample from which no additional liquid may be forced out by an
applied pressure of 50 psi), due to the need to add an amount of extraction
fluid equal to 20 times the weight of the solid phase.

Charge the ZHE with sample only once and do not open the device
until the final extract (of the solid) has been collected. Repeated filling of the
ZHE to obtain 25 grams of solid is not permitted.

Do not allow the waste, the initial liquid phase, or the extract to be
exposed to the atmosphere for any more time than is absolutely necessary.
Any manipulation of these materials should be done when cold (4°C) to
minimize loss of volatiles.

7.3.1 Pre-weigh the (evacuated) filtrate collection container (See
section 4.6) and set aside. If using a TEDLAR® bag, express all liquid from
the ZHE device into the bag, whether for the initial or final liquid/solid
separation, and take an aliquot from the liquid in the bag for analysis. The
containers listed in section 4.6 are recommended for use under the
conditions stated in sections 4.6.1-4.6.3.

7.3.2 Place the ZHE piston within the body of the ZHE (it may be
helpful first to moisten the piston O-rings slightly with extraction fluid).
Adjust the piston within the ZHE body to a height that will minimize the
distance the piston will have to move once the ZHE is charged with sample
(based upon sample size requirements determined from section 7.3, section
7.1.1 and/or 7.1.2). Secure the gas inlet/outlet flange (bottom flange) onto
the ZHE body in accordance with the manufacturer's instructions. Secure the
glass fiber filter between the support screens and set aside. Set liquid
inlet/outlet flange (top flange) aside.

7.3.3 If the waste is 100% solid (see section 7.1.1), weigh out a
subsample (25 gram maximum) of the waste, record weight, and proceed to
section 7.3.5.



7.3.4 If the waste contains <5% dry solids (section 7.1.2), the liquid
portion of waste, after filtration, is defined as the TCLP extract. Filter enough
of the sample so that the amount of filtered liquid will support all of the
volatile analyses required. For wastes containing >5% dry solids (sections
7.1.1 and/or 7.1.2), use the percent solids information obtained in section
7.1.1 to determine the optimum sample size to charge into the ZHE. The
recommended sample size is as follows:

7.3.4.1 For wastes containing <5% solids (see Section 7.1.1), weigh out
a 500 gram subsample of waste and record the weight.

7.3.4.2 For wastes containing >5% solids (see Section 7.1.1),
determine the amount of waste to charge into the ZHE as follows:

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

7.3.5 If particle size reduction of the solid portion of the waste was
required in section 7.1.3, proceed to section 7.3.6. If particle size reduction
was not required in section 7.1.3, proceed to section 7.3.7.

7.3.6 Prepare the waste for extraction by crushing, cutting, or grinding
the solid portion of the waste to a surface area or particle size as described
in section 7.1.3.1. 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 reduction of the solid phase of the waste is necessary, exposure of the
waste to the atmosphere should be avoided to the extent possible.

Note: Sieving of the waste is not recommended due to the possibility
that volatiles may be lost. The use of an appropriately graduated ruler is
recommended as an acceptable alternative. Surface area requirements are
meant for filamentous (e.qg., paper, cloth) and similar waste materials. Actual
measurement of surface area is not recommended.

When the surface area or particle size has been appropriately altered,
proceed to section 7.3.7.

7.3.7 Waste slurries need not be allowed to stand to permit the solid
phase to settle. Do not centrifuge wastes prior to filtration.

7.3.8 Quantitatively transfer the entire sample (liquid and solid phases)
quickly to the ZHE. Secure the filter and support screens onto the top flange
of the device and secure the top flange to the ZHE body in accordance with
the manufacturer's instructions. Tighten all ZHE fittings and place the device



in the vertical position (gas inlet/outlet flange on the bottom). Do not attach
the extract collection device to the top plate.

Note: If waste material (>1% of original sample weight) has obviously
adhered to the container used to transfer the sample to the ZHE, determine
the weight of this residue and subtract it from the sample weight determined
in section 7.3.4 to determine the weight of the waste sample that will be
filtered.

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 slowly out of the
ZHE device into a hood. 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 expressed 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 section 7.1.1), slowly increase the pressure to a maximum of
50 psi to force most of the headspace out of the device and proceed to
section 7.3.12.

7.3.9 Attach the evacuated pre-weighed filtrate 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 of the sample 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 increments to a
maximum of 50 psi. After each incremental increase of 10 psi, if no additional
liguid 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 filtration at 50 psi does not result in any additional filtrate within a 2
minute period, stop the filtration. Close the liquid inlet/outlet valve,
discontinue pressure to the piston, and disconnect and weigh the filtrate
collection container.

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

7.3.10 The material in the ZHE is defined as the solid phase of the
waste and the filtrate is defined as the liquid phase.

Note: Some wastes, such as oily wastes and some paint wastes, will
obviously contain some material that appears to be a liquid. Even after
applying pressure filtration, 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.



If the original waste contained <0.5% dry solids (see section 7.1.2),
this filtrate is defined as the TCLP extract and is analyzed directly. Proceed to
section 7.3.15.

7.3.11 The liquid phase may now be either analyzed immediately (See
sections 7.3.13 through 7.3.15) or stored at 4°C under minimal headspace
conditions until time of analysis.

Determine the weight of extraction fluid #1 to add to the ZHE as
follows:

7.3.12 The following sections 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 section 5.7).

7.3.12.1 With the ZHE in the vertical position, attach a line from the
extraction fluid reservoir to the liquid inlet/outlet valve. The line used shall
contain fresh extraction fluid and should be preflushed with fluid to eliminate
any air pockets in the line. Release gas pressure on the ZHE piston (from the
gas inlet/outlet valve), open the liquid inlet/outlet valve, and begin
transferring extraction fluid (by pumping or similar means) into the ZHE.
Continue pumping extraction fluid into the ZHE until the appropriate amount
of fluid has been introduced into the device.

7.3.12.2 After the extraction fluid has been added, immediately close
the liquid inlet/outlet valve and disconnect the extraction fluid line. Check
the ZHE to ensure that all valves are in their closed positions. Manually
rotate the device in an end-over-end fashion 2 or 3 times. Reposition the ZHE
in the vertical position with the liquid inlet/outlet valve on top. Pressurize the
ZHE to 5-10 psi (if necessary) and slowly open the liquid inlet/outlet valve to
bleed out any headspace (into a hood) that may have been introduced 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 fittings to ensure that
they are closed.

7.3.12.3 Place the ZHE in the rotary agitation apparatus (if it is not
already there) and rotate at 30 £ 2 rpm for 18 + 2 hours. Ambient
temperature (i.e., temperature of room in which extraction occurs) shall be
maintained at 22 = 3°C during agitation.

7.3.13 Following the 18 = 2 hour agitation period, check the pressure
behind the ZHE piston by quickly opening and closing the gas inlet/outlet
valve and noting the escape of gas. If the pressure has not been maintained
(i.e., no gas release observed), the device is leaking. Check the ZHE for



leaking as specified in section 4.2.1, and perform the extraction again with a
new sample of waste. If the pressure within the device has been maintained,
the material in the extractor vessel is once again separated into its
component liquid and solid phases. If the waste contained an initial liquid
phase, the liguid may be filtered directly into the same filtrate collection
container (i.e., TEDLAR® bag) holding the initial liquid phase of the waste. A
separate filtrate collection container must be used if combining would create
multiple phases, or there is not enough volume left within the filtrate
collection container. Filter through the glass fiber filter, using the ZHE device
as discussed in section 7.3.9. All extract shall be filtered and collected if the
TEDLAR® bag is used, if the extract is multiphasic, or if the waste contained
an initial liquid phase (see sections 4.6 and 7.3.1).

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

7.3.14 If the original waste contained no initial liquid phase, the filtered
liquid material obtained from section 7.3.13 is defined as the TCLP extract. If
the waste contained an initial liquid phase, the filtered liquid material
obtained from section 7.3.13 and the initial liquid phase (section 7.3.9) are
collectively defined as the TCLP extract.

7.3.15 Following collection of the TCLP extract, immediately prepare
the extract for analysis and store with minimal headspace at 4°C until
analyzed. Analyze the TCLP extract according to the appropriate analytical
methods. If the individual phases are to be analyzed separately (i.e., are not
miscible), determine the volume of the individual phases (to 0.5%), conduct
the appropriate analyses, and combine the results mathematically by using a
simple volume-weighted average:
where:

V1=The volume of the first phases (L).

C,=The concentration of the analyte of concern in the first phase (mg/L).
V,=The volume of the second phase (L).

C,=The concentration of the analyte of concern in the second phase (mg/L).

7.3.16 Compare the analyte concentrations in the TCLP extract with the
levels identified in the appropriate regulations. Refer to section 8.0 for

quality assurance requirements.

8.0 Quality Assurance



8.1 A minimum of one blank (using the same extraction fluid as used
for the samples) must be analyzed for every 20 extractions that have been
conducted in an extraction vessel.

*k 8.2 A matrix spike shall be performed for each waste type (e.g.,
wastewater treatment sludge, contaminated soil, etc.) unless the result
exceeds the regulatory level and the data are being used solely to
demonstrate that the waste property exceeds the regulatory level. A
minimum of one matrix spike must be analyzed for each analytical batch. As
a minimum, follow the matrix spike addition guidance provided in each
analytical method.

8.2.1 Matrix spikes are to be added after filtration of the TCLP extract
and before preservation. Matrix spikes should not be added prior to TCLP
extraction of the sample.

*ok 8.2.2 In most cases, matrix spikes should be added at a concentration
equivalent to the corresponding regulatory level. If the analyte concentration
is less than one half the regulatory level, the spike concentration may be as
low as one half of the analyte concentration, but may not be less than five
times the method detection limit. In order to avoid differences in matrix
effects, the matrix spikes must be added to the same nominal volume of
TCLP extract as that which was analyzed for the unspiked sample.

8.2.3 The purpose of the matrix spike is to monitor the performance of
the analytical methods used, and to determine whether matrix interferences
exist. Use of other internal calibration methods, modification of the analytical
methods, or use of alternate analytical methods may be needed to
accurately measure the analyte concentration of the TCLP extract when the
recovery of the matrix spike is below the expected analytical method
performance.

8.2.4 Matrix spike recoveries are calculated by the following formula:
%R (% Recovery) = 100 (Xs-Xu)/K
where:
Xs = measured value for the spiked sample,

Xy = measured value for the unspiked sample, and
K = known value of the spike in the sample.

ok 8.2.5 [Removed]

8.3 All quality control measures described in the appropriate analytical



methods shall be followed.

*k 8.4 The use of internal calibration quantitation methods shall be
employed for a metallic contaminant if: (1) Recovery of the contaminant from
the TCLP extract is not at least 50% and the concentration does not exceed
the regulatory level, and (2) The concentration of the contaminant measured
in the extract is within 20% of the appropriate regulatory level.

*k 8.4.1 The method of standard additions shall be employed as the
internal calibration quantitation method for each metallic contaminant.

Hk 8.4.2 The method of standard additions requires preparing calibration
standards in the sample matrix rather than reagent water or blank solution.
It requires taking four identical aliquots of the solution and adding known
amounts of standard to three of these aliquots. The fourth aliquot is the
unknown. Preferably, the first addition should be prepared so that the
resulting concentration is approximately 50% of the expected concentration
of the sample. The second and third additions should be prepared so that the
concentrations are approximately 100% and 150% of the expected
concentration of the sample. All four aliquots are maintained at the same
final volume by adding reagent water or a blank solution, and may need
dilution adjustment to maintain the signals in the linear range of the
instrumental technique. All four aliquots are analyzed.

ok 8.4.3 Prepare a plot, or subject data to linear regression, of
instrumental signals or external-calibration-derived concentrations as the
dependent variable (y-axis) versus concentrations of the additions of
standard as the independent variable (x-axis). Solve for the intercept of the
abscissa (the independent variable, x-axis) which is the concentration in the
unknown.

Hk 84.4.4 Alternately, subtract the instrumental signal or external-
calibration-derived concentration of the unknown (unspiked) sample from the
instrumental signals or external-calibration-derived concentrations of the
standard additions. Plot or subject data to linear regression of the corrected
instrumental signals or external-calibration-derived concentrations as the
dependent variable versus the independent variable. Derive concentrations
for unknowns using the internal calibration curve as if it were an external
calibration curve.

*k 8.5 Samples must undergo TCLP extraction within the following time
periods:

k%

Sample Maximum Holding Times (Days)

From: field collection | From: TCLPextraction |From: preparative Total elapsed time




to TCLP extraction to: preparative extraction to:
extraction determinative
analysis

Volatiles 14 NA 14 28
Semi-volatiles 14 7 40 61
Mercury 28 NA 28 56
Metals, except 180 NA 180 360
mercury
*x NA=Not applicable.

*k If sample holding times are exceeded, the values obtained will be
considered minimal concentrations. Exceeding the holding time is not
acceptable in establishing that a waste does not exceed the regulatory level.
Exceeding the holding time will not invalidate characterization if the waste
exceeds the regulatory level.

Table 1. -- Volatile Analytes'?

Compound CAS No.
Acetone 67-64-1
Benzene 71-43-2
n-Butyl alcohol 71-36-3
Carbon disulfide 75-15-0
Carbon tetrachloride 56-23-5
Chlorobenzene 108-90-7
Chloroform 67-66-3
1,2-Dichloroethane 107-06-2
1,1-Dichloroethylene 75-35-4
Ethyl acetate 141-78-6
Ethyl benzene 100-41-4
Ethyl ether 60-29-7
Isobutanol 78-83-1
Methanol 67-56-1
Methylene chloride 75-09-2
Methyl ethyl ketone 78-93-3
Methyl isobutyl ketone 108-10-1
Tetrachloroethylene 127-18-4
Toluene 108-88-3
1,1,1,-Trichloroethane 71-55-6
Trichloroethylene 79-01-6
Trichlorofluoromethane 75-69-4
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1
Vinyl chloride 75-01-4
Xylene 1330-20-7




FOOTNOTE: *When testing for any or all of these analytes, the zero-headspace extractor vessel shall be
used instead of the bottle extractor.
FOOTNOTE: Benzene, carbon tetrachloride, chlorobenzene, chloroform, 1,2-dichlorethane, 1,1-

dichloroethylene, methyl ethyl ketone, tetrachloroethylene, trichloroethylene, and vinyl chloride are
toxicity characteristic constituents.

Table 2. -- Suitable Rotary Agitation Apparatus®

Company

Location

Model No.

Analytical Testing and Consulting
Services, Inc.

Warrington, PA, (215) 343-4490

4-vessel (DC20S), 8-vessel (DC20),
12-vessel (DC20B).

Associated Design and
Manufacturing Company

Alexandria VA, (703) 549-5999

2-vessel (3740-2), 4-vessel (3740-4),
6-vessel (3740-6), 8-vessel (3740-8),
12-vessel (3740-12), 24-vessel
(3740-24).

Environmental Machine and Design,
Inc.

Lynchburg, VA, (804) 845-6424

8-vessel (08-00-00) 4-vessel (04-00-
00).

IRA Machine Shop and Laboratory

Santurce, PR, (809) 752-4004

8-vessel (011001).

Lars Lande Manufacturing

Whitmore Lake, MI, (313) 449-4116

10-vessel (01VRE), 5-vessel (5VRE).

Millipore Corp.

Bedford, MA, (800) 225-3384

4-ZHE or 4 1-liter, bottle extractor,
(YT300RAHW).

FOOTNOTE: *Any device that rotates the extraction vessel in an end-over-end fashion at 30 = 2 rpm is

acceptable.

Table 3. -- Suitable Zero-Headspace Extractor Vessels?

Company

Location

Model No.

Analytical Testing & Consulting
Services, Inc.

Warrington, PA, (215) 343-4490

C102, Mechanical Pressure Device.

Associated Design and
Manufacturing Company

Alexandria VA, (703) 549-5999

3745-ZHE, Gas Pressure Device.

Lars Lande Manufacturing?

Whitmore Lake, MI, (313) 449-4116

ZHE-11, Gas Pressure Device.

Millipore Corporation

Bedford, MA, (800) 225-3384

YT30090HW, Gas Pressure Device.

Environmental Machine and Design,
Inc.

Lynchburg, VA, (804) 845-6424

VOLA-TOX1, Gas Pressure Device.

FOOTNOTE: *Any device that meets the specifications listed in section 4.2.1. of the method is acceptable.
FOOTNOTE: %This device uses a 110 mm filter.

Table 4. -- Suitable Filter Holders?

Company Location Model/catalogue No. Size

Nucleopore Corporation Pleasanton, CA, (800) 882- |425910 142mm, 47 mm.
7711 410400

Micro Filtration Systems Dublin, CA, (800) 334- 302400 142 mm, 47 mm.
7132, (415) 828-6010 311400

Millipore Corporation Bedford, MA, (800) 225- YT30142HW 142 mm, 47 mm.
3384 XX1004700

FOOTNOTE: *Any device capable of separating the liquid from the solid phase of the waste is suitable,
providing that it is chemically compatible with the waste and the constituents to be analyzed. Plastic
devices (not listed above) may be used when only inorganic analytes are of concern. The 142 mm size

filter holder is recommended.

Table 5. -- Suitable Filter Media!

Company Location

Model

Pore Size (um)




Millipore Corporation Bedford, MA, (800) 225- AP40 0.7
3384

Nucleopore Corporation Pleasanton, CA, (415) 463- 211625 0.7
2530

Whatman Laboratory Clifton, NJ, (201) 773-5800 |GFF 0.7

Products, Inc.

Micro Filtration Systems Dublin, CA, (800) 334- GF75 0.7
7132, (415) 828-6010

FOOTNOTE: 'Any filter that meets the specifications in section 4.4 of the Method is suitable.

Insert illustration O 1625

Insert illustration O 1626

Insert illustration O 1627

Insert illustration O 1628

[55 FR 26987, June 29, 1990]

Appendix Il -- Chemical Analysis Test Methods

Tables 1, 2, and 3 specify the appropriate analytical procedures,
described in " Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods," (incorporated by reference, see § 260.11) which shall be used to
determine whether a sample contains a given Appendix VII or VIII toxic
constituent.

Table 1 identifies each Appendix VII or VIII organic constituent along
with the approved measurement method. Table 2 identifies the
corresponding methods for inorganic species. Table 3 summarizes the
contents of SW-846 and supplies specific section and method numbers for
sampling and analysis methods.

Prior to final sampling and analysis method selection the analyst
should consult the specific section or method described in SW-846 for
additional guidance on which of the approved methods should be employed
for a specific sample analysis situation.

Table 1 -- Analysis Methods for Organic Chemicals Contained in SW-846
Compound Method Numbers
Acetonitrile 8030, 8240
Acrolein 8030, 8240
Acrylamide 8015, 8240
Acrylonitrile 8030, 8240
2-Amino-I-methylbenzene (o-Toluidine) 8250




4-Amino-lI-methylbenzene (p-Toluidine) 8250

Aniline 8250

Benzene 8020, 8024
Benz(a)anthracene 8100, 8250, 8310
Benzo(a)pyrene 8100, 8250, 8310
Benzotrichloride 8120, 8250
Benzyl chloride 8120, 8250

Benzo(b)fluoanthene 8100, 8250, 8310
Benzo(k)fluoranthene 8100,8250, 8270, 8310
Bis(2-chloroethoxymethane) 8010, 8240
Bis(2-chloroethyl)ether 8010, 8240
Bis(2-chloroisopropyl)ether 8010, 8240
Carbon disulfide 8015, 8240
Carbon tetrachloride 8010, 8240
Chlordane 8080, 8250
Chlorinated biphenyls 8080, 8250
Chlorinated dibenzo-p-dioxins 8280

Chlorinated dibenzofurans 8280
Chloroacetaldehyde 8010, 8240
Chlorobenzene 8020, 8240
Chloroform 8010, 8240
Chloromethane 8010, 8240
2-Chlorophenol 8040, 8250
Chrysene 8100, 8250, 8310
Creosote! 8100, 8250
Cresol(s) 8040, 8250
Cresylic Acid(s) 8040, 8250
Dichlorobenzene(s) 8010, 8120, 8250
Dichloroethane(s) 8010, 8240
Dichloromethane 8010, 8240
Dichlorophenoxyacetic acid 8150, 8250
Dichloropropanol 8120, 8250
Dimethyl sulfate 8250, 8270
1,1-Dimethylhydrazine (UDMH) 8250
2,4-Dimethylphenol 8040, 8250
Dinitrobenzene 8090, 8250
4,6-Dinitro-o-cresol 8040, 8250
2,4-Dinitrotoluene 8090, 8250
2,6-Dinitrotoluene 8060, 8250
Endrin 8080, 8250
2-Ethoxyethanol 8030, 8240

Ethyl ether 8015, 8240
Ethylene dibromide 8010, 8240




Ethylene thiourea

8250, 8330

Formaldehyde 8015, 8240
Formic acid 8250
Heptachlor 8080, 8250
Hexachlorobenzene 8120, 8250
Hexachlorobutadiene 8120, 8250
Hexachloroethane 8010, 8240
Hexachlorocyclopentadiene 8120, 8250
Lindane 8080, 8250
Maleic anhydride 8250
Methanol 8010, 8240
Methomyl 8250
Methyl bromide 8010, 8240, 8260
Methyl ethyl ketone 8015, 8240
Methyl isobutyl ketone 8015, 8240
Napthalene 8100, 8250
Napthoquinone 8090, 8250
Nitrobenzene 8090, 8250
4-Nitrophenol 8040, 8240
2-Nitropropane 8030, 8240
Paraldehyde (trimer of acetaldehyde) 8015, 8240
Pentachlorophenol 8040, 8250
Phenol 8040, 8250
Phorate 8140
Phosphorodithioic acid esters 8140
Phthalic anhydride 8090, 8250
2-Picoline 8090, 8250
Pyridine 8090, 8250
Tetrachlorobenzene(s) 8120, 8250
Tetrachloroethane(s) 8010, 8240
Tetrachloroethene 8010, 8240
Tetrachlorophenol 8040, 8250
Toluene 8020, 8024
Toluene diisocyanate(s) 8250
Toluenediamine 8250
2,4-Toluenediamine 8250
2,6-Toluenediamine 8250
3,4-Toluenediamine 8250
Toxaphene 8080, 8250
Trichloroethane 8010, 8240
Trichloroethene(s) 8010, 8240
Trichlorofluoromethane 8010, 8240
Trichlorophenol(s) 8040, 8250




2,4,5-Trichlorophenoxy propionic acid 8150, 8250
Trichloropropane 8010, 8240
Vinyl chloride 8010, 8240
Vinylidene chloride 8010, 8240
Xylene 8020, 8240

FOOTNOTE: Analyne for phenanthrene and carbazole; if these are present in a ratio between 1.4:1 and 5:1

creosote should be considered present.

Table 2 -- Analysis Methods for Inorganic Chemicals and Miscellaneous Groups of Analytes Contained in SW-846°

Compound Third Edition Method(s) Second Edition Method(s)
Aluminum 6010

Antimony 6010 7040, 7041
Arsenic 6010 7060,7061
Barium 6010 7080, 7081
Beryllium 6010, 7090, 7091

Boron 6010

Cadmium 6010 7130, 7131
Calcium 6010

Chromium 6010 7190, 7191
Chromium, Hexavalent 7198 7195, 7196, 7197
Cobalt 6010

Copper 6010, 7210, 7211

Iron 6010, 7380, 7381

Lead 6010 7420, 7421
Magnesium 6010

Manganese 6010, 7460, 7461

Mercury 7470, 7471
Molybdenum 6010

Nickel 6010 7520, 7521
Osmium 7550

Potassium 6010

Selenium 6010 7740, 7741
Silicon 6010

Silver 6010 7760, 7761
Sodium 6010, 7770

Thallium 6010, 7840, 7841

Vanadium 6010, 7910, 7911

Zinc 6010, 7950, 7951

Cyanides 9010

Total Organic Halides 9022 9020
Sulfides 9030
Sulfates 9035, 9036, 9038

Total Organic Carbon

9060




Phenolics 9065, 9066*, 9067
Oil and Grease 9070, 9071

Total Coliform 9131, 9132
Nitrate 9200

Chlorides 9250, 9251, 9252
Gross Alpha and Gross Beta 9310
Alpha-Emitting Radium Isotopes 9315

Radium-228 9320

FOOTNOTE: °The Third Edition of SW-846 and its Revision | are available from the Government Printing
Office, Superintendent of Documents, Washington, DC 20402, (202) 783-3238, document number 955-001-
00000-1.

FOOTNOTE: "When Method 9066 is used it must be preceded by the manual distillation specified in
procedure 7.1 of Method 9065. Just prior to distillation in method 9065, adjust the sulfuric acid-preserved
sample to pH5 with 14+9 NaOH. After the manual distillation is completed, the autoanalyzer manifold is
simplified by connecting the re-sample line directly to the sampler.

Table 3 -- Sampling and Analysis Methods Contained in SW-846°2

Third Edition Second Edition
Title Section No. Method No. |Section No. | Method No.
Quality Control 1.0 10.0
Introduction 1.1 10.1
Quality Control 1.2
Method Detection Limit 1.3
Data Reporting 1.4
Quality Control Documentation 1.5
References 1.6
Choosing the Correct Procedure 2.0
Purpose 2.1
Required Information 2.2
Implementing the Guidance 2.3
Characteristics 2.4
Ground Water 2.5
References 2.6
Metallic Analytes 3.0
Sampling Considerations 3.1
Sample Preparation Methods 3.2
Acid Digestion of Waters for Total Recoverable or Dissolved | 3.2 3005
Metals for Analysis by Flame AAS or ICP
Acid Digestion of Aqueous Samples and Extracts for Total | 3.2 3010 4.1 3010
Metals for Analysis by Flame AAS or ICP
Acid Digestion of Aqueous Samples and Extracts for Total | 3.2 3020 4.1 3020
Metals for Analysis by Furnace AAS
Dissolution Procedure for Oils, Greases, or Waxes 3.2 3040 4.1 3040
Acid Digestion of Sediments, Sludges and Soils 3.2 3050 4.1 3050
Methods for the Determination of Metals 3.3
Inductively Coupled Plasma Atomic Emissions 3.3 *6010
Spectroscopy




Atomic Absorption Methods 3.3 7000

Aluminum, Flame AAS 3.3 7020

Antimony, Flame AAS 3.3 7040 7.0 7040
Antimony, Furnace AAS 3.3 7041 7.0 7041
Arsenic, Furnace AAS 3.3 7060 7.0 7060
Arsenic, Gaseous Hydride AAS 3.3 7061 7.0 7061
Barium, Flame AAS 3.3 7080 7.0 7080
Barium, Furnace AAS 3.3 7081 7.0 7081
Beryllium, Flame AAS 3.3 *7090

Beryllium, Furnace AAS 3.3 *7091

Cadmium, Flame AAS 3.3 7130 7.0 7130
Cadmium, Furnace AAS 3.3 7131 7.0 7131
Calcium, Flame AAS 3.3 7140

Chromium, Flame AAS 3.3 7190 7.0 7190
Chromium, Furnace AAS 3.3 7191 7.0 7191
Chromium, Hexavalent, Coprecipitation 3.3 7195 7.0 7195
Chromium, Hexavalent, Colorimetric 3.3 7196 7.0 7196
Chromium, Hexavalent, Chelation/Extraction 3.3 7197 7.0 7197
Chromium, Hexavalent, Differential Pulse Polarography 3.3 *7198

Cobalt, Flame AAS 3.3 7200

Cobalt, Furnace AAS 3.3 7201

Copper, Flame AAS 3.3 *7210

Copper, Furnace AAS 3.3 *7211

Iron, Flame AAS 3.3 *7380

Iron, Furnace AAS 3.3 *7381

Lead, Flame AAS 3.3 7420 7.0 7420
Lead, Furnace AAS 3.3 7421 5.0 7421
Magnesium, Flame AAS 3.3 7450

Manganese, Flame AAS 3.3 *7460

Manganese, Furnace AAS 3.3 *7461

Mercury in Liquid Waste, Manual Cold Vapor Technique 3.3 7470 7.0 7470
Mercury in Solid or Semisolid Waste, Manual Cold Vapor 3.3 7471 7.0 7471
Technique

Molybdenum, Flame AAS 3.3 7480

Molybdenum, Furnace AAS 3.3 7481

Nickel, Flame AAS 3.3 7520 7.0 7520
Osmium, Flame AAS 3.3 *7550

Potassium, Flame AAS 3.3 7610

Selenium, Furnace AAS 3.3 7740 7.0 7740
Selenium, Gaseous Hydride AAS 3.3 7741 7.0 7741
Silver, Flame AAS 3.3 7760 7.0 7760
Silver, Furnace AAS 3.3 7761 7.0 7761
Sodium, Flame AAS 3.3 *7770




Thallium, Flame AAS 3.3 *7840

Thallium, Furnace AAS 3.3 *7841

Tin, Flame AAS 3.3 7870

Vanadium, Flame AAS 3.3 *7910

Vanadium, Furnace AAS 3.3 *7911

Zinc, Flame AAS 3.3 *7950

Zinc, Furnace AAS 3.3 *7951

Organic Analytes 4.0 8.0

Sampling Considerations 4.1

Sample Preparation Methods 4.2

Extractions and Preparations 4.2.1

Organic Extraction and Sample Preparation 4.2.1 3500

Separatory Funnel Liquid-Liquid Extraction 4.2.1 3510 4.2 3510
Continuous Liquid-Liquid Extraction 4.2.1 3520 4.2 3520
Soxhlet Extraction 4.2.1 3540 4.2 3540
Ultrasonic Extraction 4.2.1 3550 4.2 3550
Waste Dilution 4.2.1 3580

Purge-and-Trap 4.2.1 5030 5.0 5030
Protocol for Analysis of Sorbent Cartridges from VOST 4.2.1 *5040

Cleanup 4.2.2

Cleanup 4.2.2 3600

Alumina Column Cleanup 4.2.2 3610

Alumina Column Cleanup and Separation of Petroleum 4.2.2 *3611

Wastes

Florisil Column Cleanup 4.2.2 3620

Silica Gel Cleanup 4.2.2 3630

Gel-Permeation Cleanup 4.2.2 3640

Acid-Base Partition Cleanup 4.2.2 3650 4.2 3530
Sulfur Cleanup 4.2.2 3660

Determination of Organic Analytes 4.3

Gas Chromatographic Methods 4.3.1 8.1

Gas Chromatography 4.3.1 8000

Halogenated Volatile Organics 431 8010 8.1 8010
EDB and DBCP 4.3.1 8011

Nonhalogenated Volatile Organics 4.3.1 8015 8.1 8015
Aromatic Volatile Organics 4.3.1 8020 8.1 8020
Volatile Organic Compounds in Water by Purge-and-Trap 431 8021

Capillary Column GC with PID and Electrolytic Conductivity

Detector in Series

Acrolein, Acrylonitrile, Acetonitrile 431 8030 8.1 8030
Phenols 431 8040 8.1 8040
Phthalate Esters 4.3.1 8060 8.1 8060
Nitrosamines 4.3.1 8070

Organochlorine Pesticides and PCBs as Aroclors 4.3.1 8080 8.1 8080




Nitroaromatics and Cyclic Ketones 4.3.1 8090 8.1 8090
Polynuclear Aromatic Hydrocarbons 4.3.1 8100 8.1 8100
Haloethers 431 8110

Chlorinated Hydrocarbons 431 8120 8.1 8120
Organophosphorus Pesticides 4.3.1 8140 8.1 8140
Organophosphorus Pesticides: Capillary Column 4.3.1 8141

Chlorinated Herbicides 431 8150 8.1 8150
Gas Chromatographic/Mass Spectroscopic Methods 4.3.2 8.2

GC/MS Volatiles 4.3.2 8240 8.2 8240
GC/MS Semivolatiles, Packed Column 4.3.2 8250 8.2 8250
GC/MS for Volatiles Capillary Column 4.3.2 8260

GC/MS Semivolatiles, Capillary Column 4.3.2 8270 8.2 8270
Analysis of Chlorinated Dioxins and Dibenzofurans 4.3.2 8280

High Performance Liquid Chromatographic Methods (HPLC) | 4.3.3 8.3

Polynuclear Aromatic Hydrocarbons 4.3.3 8310 8.3 8310
Miscellaneous Screening Methods 4.4

Headspace 4.4 3810 5.0 5020
Hexadecane Extraction and Screening of Purgeable 4.4 3820

Organics

Miscellaneous Test Methods 5.0 9.0

Total and Amenable Cyanide (Colorimetric, Manual) 5.0 9010 9.0 9010
Total and Amenable Cyanide (Colorimetric, Automated) 5.0 9012

Total Organic Halides (TOX) 5.0 9020 9.0 9020
Purgeable Organic Halides (POX) 5.0 9021

Total Organic Halides (TOX) by Neutron Activation Analysis | 5.0 *9022

Acid-Soluble and Acid-Insoluble Sulfides 5.0 9030 9.0 9030
Extractable Sulfides 5.0 9031

Sulfate, (Colorimetric, Automated, Chloranilate) 5.0 *9035

ﬁ;ﬂfate, (Colorimetric, Automated, Methylthymol Blue, AA |5.0 *9036

Sulfate, (Turbidimetric) 5.0 *9038

Total Organic Carbon 5.0 *9060

Phenolics, (Spectrophotometric, Manual 4-AAP) 5.0 *9065

Phenolics, (Colorimetric, Automated 4-AAP) 5.0 *9066

Phenolics, (Spectrophotometric, MBTH) 5.0 *9067

Total Recoverable Oil and Grease (Gravimetric, Separatory | 5.0 *9070

Funnel Extraction)

Oil and Grease Extraction Method for Sludge Samples 5.0 *¥9071

Total Coliform: Multiple Tube Fermentation 5.0 *9131

Total Coliform: Membrane Filter 5.0 *9132

Nitrate 5.0 *9200

Chloride (Colorimetric, Automated Ferricyanide AAI) 5.0 *9250

Chloride (Colorimetric, Automated Ferricyanide AAll) 5.0 *9251

Chloride (Titrimetric, Mercuric Nitrate) 5.0 *9252




Properties 6.0

Multiple Extraction Procedure 6.0 *1320

Extraction Procedure for Oily Wastes 6.0 *1330

pH Electrometric Measurement 6.0 9040 9.0 9040
pH Paper Method 6.0 9041

Soil pH 6.0 9045

Specific Conductance 6.0 9050

Cation-Exchange Capacity of Soils (Ammonium Acetate) 6.0 *9080

Cation-Exchange Capacity of Soils (Sodium Acetate) 6.0 *9081

Compatibility Test for Wastes and Membrane Liners 6.0 9090

Paint Filter Liquids Test 6.0 9095 9.0 9095
Saturated Hydraulic Conductivity, Saturated Leachate 6.0 *9100

Conductivity, and Intrinsic Permeability

Gross Alpha and Gross Beta 6.0 *9310

Alpha-Emitting Radium Isotopes 6.0 *9315

Radium-228 6.0 *9320

Introduction and Regulatory Definitions 7.0 2.0

Ignitability 7.1 2.11

Corrosivity 7.2 2.1.2

Reactivity 7.3 2.1.3

Test Method to Determine Hydrogen Cyanide Released 7.3

from Wastes

Test Method to Determine Hydrogen Sulfide Released from | 7.3

Wastes

Extraction Procedure Toxicity 7.4 2.14

Methods for Determining Characteristics 8.0 2.0

Ignitability 8.1 211
Pensky-Martens Closed-Cup Method 8.1 1010 211 1010
Setaflash Closed-Cup Method 8.1 1020 2.1.1 1020
Corrosivity 8.2 2.1.2

Corrosivity Toward Steel 8.2 1110 2.1.2 1110
Reactivity 8.3 2.1.3

Toxicity 8.4 214

Extraction Procedure (EP) Toxicity Test Method and 8.4 1310 2.1.4 1310
Structural Integrity Test

Sampling Plan 9.0 1.0

Design and Development 9.1 10,11
Implementation 9.2 1.2,13,14
Sampling Methods 10.0

Modified Method 5 Sampling Train, Appendix A and B 10.0 *0010

Source Assessment Sampling System (SASS) 10.0 *0020

Volatile Organic Sampling Train 10.0 *0030

Ground Water Monitoring 11.0

Background and Objectives 11.1




Relationship to the Regulations and to Other Documents 11.2
Revisions and Additions 11.3
Acceptable Designs and Practices 11.4
Unacceptable Designs and Practices 11.5
Land Treatment Monitoring 12.0
Background 12.1
Treatment Zone 12.2
Regulatory Definition 12.3
Monitoring and Sampling Strategy 12.4
Analysis 12.5
References and Bibliography 12.6
Incineration 13.0
Introduction 13.1
Regulatory Definition 13.2
Waste Characterization Strategy 13.3
Stack-Gas Effluent Characterization Strategy 13.4
Additional Effluent Characterization Strategy 13.5
Selection of Specific Sampling and Analysis Methods 13.6
References 13.7

FOOTNOTE: ®The Third Edition of SW-846 and its Revision 1 are available from the Government Printing
Office, Superintendent of Documents, Washington, DC 20402, (202) 738-3238, document number 955-001-

00000-1.

FOOTNOTE: *This method may be used in conjunction with or in addition to the methods found in the
Second Edition of SW-846 as amended by Updates | and II.

FOOTNOTE: When Method 9066 is used it must be preceded by the manual distillation specified in
procedure 7.1 of Method 9065. Just prior to distillation in Method 9065, adjust the sulfuric acid-preserved
sample to pH 4 with 1+9 NaOH. After the manual distillation is completed, the autoanalyzer manifold is
simplified by connecting the re-sample line directly to the sampler.

[48 FR 15257, Apr. 8, 1983, as amended at 50 FR 2000, Jan. 14, 1985; 50 FR
42942, Oct. 23, 1985; 51 FR 5330, Feb. 13, 1986; 51 FR 6541, Feb. 25, 1986;
51 FR 37729, Oct. 24, 1986; 54 FR 41407, Oct. 6, 1989; 54 FR 40267, Sept.
29, 1989; 55 FR 8950, Mar. 9, 1990; 55 FR 18505, May 2, 1990; 55 FR 50483,
Dec. 6, 1990]

Appendix IV -- [Reserved for Radioactive Waste Test Methods]

Appendix V -- [Reserved for Infectious Waste Treatment Specifications]

Appendix VI -- [Reserved for Etiologic Agents]

Appendix VIl -- Basis for Listing Hazardous Waste

EPA hazardous

Hazardous constituents for which listed

waste No.

FOO1 Tetrachloroethylene, methylene chloride trichloroethylene, 1,1,1-trichloroethane, carbon
tetrachloride, chlorinated fluorocarbons.

F002 Tetrachloroethylene, methylene chloride, trichloroethylene, 1,1,1-trichloroethane, 1,1,2-

trichloroethane, chlorobenzene, 1,1,2-trichloro-1,2,2-trichfluoroethane, ortho-dichlorobenzene,




trichlorofluoromethane.

FOO03 N.A.

FO04 Cresols and cresylic acid, nitrobenzene.

FO05 Toluene, methyl ethyl ketone, carbon disulfide, isobutanol, pyridine, 2-ethoxyethanol, benzene,
2-nitropropane.

FO06 Cadmium, hexavalent chromium, nickel, cyanide (complexed).

FOO07 Cyanide (salts).

FO08 Cyanide (salts).

FO09 Cyanide (salts).

FO10 Cyanide (salts).

FO11 Cyanide (salts).

FO12 Cyanide (complexed).

FO19 Hexavalent chromium, cyanide (complexed).

F020 Tetra- and pentachlorodibenzo-p-dioxins; tetra and pentachlorodi-benzofurans; tri- and
tetrachlorophenols and their chlorophenoxy derivative acids, esters, ethers, amine and other
salts.

F021 Penta- and hexachlorodibenzo-p-dioxins; penta- and hexachlorodibenzofurans;
pentachlorophenol and its derivatives.

F022 Tetra-, penta-, and hexachlorodibenzo-p-dioxins; tetra-, penta-, and hexachlorodibenzofurans.

F023 Tetra-, and pentachlorodibenzo-p-dioxins; tetra- and pentachlorodibenzofurans; tri- and
tetrachlorophenols and their chlorophenoxy derivative acids, esters, ethers, amine and other
salts.

F024 Chloromethane, dichloromethane, trichloromethane, carbon tetrachloride, chloroethylene, 1,1-
dichloroethane, 1,2-dichloroethane, trans-1-2-dichloroethylene, 1,1-dichloroethylene, 1,1,1-
trichloroethane, 1,1,2-trichloroethane, trichloroethylene, 1,1,1,2-tetra-chloroethane, 1,1,2,2-
tetrachloroethane, tetrachloroethylene, pentachloroethane, hexachloroethane, allyl chloride (3-
chloropropene), dichloropropane, dichloropropene, 2-chloro-1,3-butadiene, hexachloro-1,3-
butadiene, hexachlorocyclopentadiene, hexachlorocyclohexane, benzene, chlorbenzene,
dichlorobenzenes, 1,2,4-trichlorobenzene, tetrachlorobenzene, pentachlorobenzene,
hexachlorobenzene, toluene, naphthalene.

F025 Chloromethane; Dichloromethane; Trichloromethane; Carbon tetrachloride; Chloroethylene; 1,1-
Dichloroethane; 1,2-Dichloroethane; trans-1,2-Dichloroethylene; 1,1-Dichloroethylene; 1,1,1-
Trichloroethane; 1,1,2-Trichloroethane; Trichloroethylene; 1,1,1,2-Tetrachloroethane; 1,1,2,2-
Tetrachloroethane; Tetrachloroethylene; Pentachloroethane; Hexachloroethane; Allyl chloride (3-
Chloropropene); Dichloropropane; Dichloropropene; 2-Chloro-1,3-butadiene; Hexachloro-1,3-
butadiene; Hexachlorocyclopentadiene; Benzene; Chlorobenzene; Dichlorobenzene; 1,2,4-
Trichlorobenzene; Tetrachlorobenzene; Pentachlorobenzene; Hexachlorobenzene; Toluene;
Naphthalene.

F026 Tetra-, penta-, and hexachlorodibenzo-p-dioxins; tetra-, penta-, and hexachlorodibenzofurans.

F027 Tetra-, penta-, and hexachlorodibenzo-p-dioxins; tetra-, penta-, and hexachlorodibenzofurans;
tri-, tetra-, and pentachlorophenols and their chlorophenoxy derivative acids, esters, ethers,
amine and other salts.

F028 Tetra-, penta-, and hexachlorodibenzo-p-dioxins; tetra-, penta-, and hexachlorodibenzofurans;
tri-, tetra-, and pentachlorophenols and their chlorophenoxy derivative acids, esters, ethers,
amine and other salts.

F032 Benz(a)anthracene, benzo(a)pyrene, dibenz(a,h)-anthracene,indeno(1,2,3-cd)pyrene,
pentachlorophenol, arsenic, chromium, tetra-, penta-, hexa-, heptachlorodibenzo-p-dioxins,
tetra-, penta-, hexa-, heptachlorodibenzofurans.

FO34 Benz(a)anthracene, benzo(k)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, naphthalene, arsenic, chromium.

FO35 Arsenic, chromium, lead.

FO37 Benzene, benzo(a)pyrene, chrysene, lead, chromium.

FO38 Benzene, benzo(a)pyrene chrysene, lead, chromium.




FO39

All constituents for which treatment standards are specified for multi-source leachate
(wastewaters and nonwastewaters) under 40 CFR 268.43(a), Table CCW.

K001 Pentachlorophenol, phenol, 2-chlorophenol, p-chloro-m-cresol, 2,4-dimethylphenyl, 2,4-
dinitrophenol, trichlorophenols, tetrachlorophenols, 2,4-dinitrophenol, cresosote, chrysene,
naphthalene, fluoranthene, benzo(b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene,
benz(a)anthracene, dibenz(a)anthracene, acenaphthalene.

K002 Hexavalent chromium, lead

K003 Hexavalent chromium, lead.

K004 Hexavalent chromium.

K005 Hexavalent chromium, lead.

K006 Hexavalent chromium.

K007 Cyanide (complexed), hexavalent chromium.

K008 Hexavalent chromium.

K009 Chloroform, formaldehyde, methylene chloride, methyl chloride, paraldehyde, formic acid.

K010 Chloroform, formaldehyde, methylene chloride, methyl chloride, paraldehyde, formic acid,
chloroacetaldehyde.

K011 Acrylonitrile, acetonitrile, hydrocyanic acid.

K013 Hydrocyanic acid, acrylonitrile, acetonitrile.

K014 Acetonitrile, acrylamide.

K015 Benzyl chloride, chlorobenzene, toluene, benzotrichloride.

K016 Hexachlorobenzene, hexachlorobutadiene, carbon tetrachloride, hexachloroethane,
perchloroethylene.

K017 Epichlorohydrin, chloroethers [bis(chloromethyl) ether and bis (2-chloroethyl) ethers],
trichloropropane, dichloropropanols.

K018 1,2-dichloroethane, trichloroethylene, hexachlorobutadiene, hexachlorobenzene.

K019 Ethylene dichloride, 1,1,1-trichloroethane, 1,1,2-trichloroethane, tetrachloroethanes (1,1,2,2-
tetrachloroethane and 1,1,1,2-tetrachloroethane), trichloroethylene, tetrachloroethylene,
carbon tetrachloride, chloroform, vinyl chloride, vinylidene chloride.

K020 Ethylene dichloride, 1,1,1-trichloroethane, 1,1,2-trichloroethane, tetrachloroethanes (1,1,2,2-
tetrachloroethane and 1,1,1,2-tetrachloroethane), trichloroethylene, tetrachloroethylene,
carbon tetrachloride, chloroform, vinyl chloride, vinylidene chloride.

K021 Antimony, carbon tetrachloride, chloroform.

K022 Phenol, tars (polycyclic aromatic hydrocarbons).

K023 Phthalic anhydride, maleic anhydride.

K024 Phthalic anhydride, 1,4-naphthoquinone.

K025 Meta-dinitrobenzene, 2,4-dinitrotoluene.

K026 Paraldehyde, pyridines, 2-picoline.

K027 Toluene diisocyanate, toluene-2, 4-diamine.

K028 1,1,1-trichloroethane, vinyl chloride.

K029 1,2-dichloroethane, 1,1,1-trichloroethane, vinyl chloride, vinylidene chloride, chloroform.

K030 Hexachlorobenzene, hexachlorobutadiene, hexachloroethane, 1,1,1,2-tetrachloroethane,
1,1,2,2-tetrachloroethane, ethylene dichloride.

K031 Arsenic.

K032 Hexachlorocyclopentadiene.

K033 Hexachlorocyclopentadiene.

K034 Hexachlorocyclopentadiene.

K035 Creosote, chrysene, naphthalene, fluoranthene benzo(b) fluoranthene, benzo(a)pyrene,

indeno(1,2,3-cd) pyrene, benzo(a)anthracene, dibenzo(a)anthracene, acenaphthalene.




K036

Toluene, phosphorodithioic and phosphorothioic acid esters.

K037 Toluene, phosphorodithioic and phosphorothioic acid esters.

K038 Phorate, formaldehyde, phosphorodithioic and phosphorothioic acid esters.

K039 Phosphorodithioic and phosphorothioic acid esters.

K040 Phorate, formaldehyde, phosphorodithioic and phosphorothioic acid esters.

K041 Toxaphene.

K042 Hexachlorobenzene, ortho-dichlorobenzene.

K043 2,4-dichlorophenol, 2,6-dichlorophenol, 2,4,6-trichlorophenol.

K044 N.A.

K045 N.A.

K046 Lead.

K047 N.A.

K048 Hexavalent chromium, lead.

K049 Hexavalent chromium, lead.

K050 Hexavalent chromium.

K051 Hexavalent chromium, lead.

K052 Lead.

K060 Cyanide, napthalene, phenolic compounds, arsenic.

K061 Hexavalent chromium, lead, cadmium.

K062 Hexavalent chromium, lead.

K064 Lead, cadmium.

K065 Do.

K066 Do.

K069 Hexavalent chromium, lead, cadmium.

K071 Mercury.

K073 Chloroform, carbon tetrachloride, hexacholroethane, trichloroethane, tetrachloroethylene,
dichloroethylene, 1,1,2,2-tetrachloroethane.

K083 Aniline, diphenylamine, nitrobenzene, phenylenediamine.

K084 Arsenic.

K085 Benzene, dichlorobenzenes, trichlorobenzenes, tetrachlorobenzenes, pentachlorobenzene,
hexachlorobenzene, benzyl chloride.

K086 Lead, hexavalent chromium.

K087 Phenol, naphthalene.

K088 Cyanide (complexes).

K090 Chromium.

K091 Do.

K093 Phthalic anhydride, maleic anhydride.

K094 Phthalic anhydride.

K095 1,1,2-trichloroethane, 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane.

K096 1,2-dichloroethane, 1,1,1-trichloroethane, 1,1,2-trichloroethane.

K097 Chlordane, heptachlor.

K098 Toxaphene.

K099 2,4-dichlorophenol, 2,4,6-trichlorophenol.

K100

Hexavalent chromium, lead, cadmium.




K101 Arsenic.

K102 Arsenic.

K103 Aniline, nitrobenzene, phenylenediamine.

K104 Aniline, benzene, diphenylamine, nitrobenzene, phenylenediamine.

K105 Benzene, monochlorobenzene, dichlorobenzenes, 2,4,6-trichlorophenol.

K106 Mercury.

K107 1,1-Dimethylhydrazine (UDMH).

K108 1,1-Dimethylhydrazine (UDMH).

K109 1,1-Dimethylhydrazine (UDMH).

K110 1,1-Dimethylhydrazine (UDMH).

K111 2,4-Dinitrotoluene.

K112 2,4-Toluenediamine, o-toluidine, p-toluidine, aniline.

K113 2,4-Toluenediamine, o-toluidine, p-toluidine, aniline.

K114 2,4-Toluenediamine, o-toluidine, p-toluidine.

K115 2,4-Toluenediamine.

K116 Carbon tetrachloride, tetrachloroethylene, chloroform, phosgene.

K117 Ethylene dibromide.

K118 Ethylene dibromide.

K123 Ethylene thiourea.

K124 Ethylene thiourea.

K125 Ethylene thiourea.

K126 Ethylene thiourea.

K131 Dimethyl sulfate, methyl bromide.

K132 Methyl bromide.

K136 Ethylene dibromide.

**K149 Benzotrichloride, benzyl chloride, chloroform, chloromethane, chlorobenzene, 1,4-
dichlorobenzene, hexachlorobenzene, pentachlorobenzene, 1,2,4,5-tetrachlorobenzene,
toluene.

**K150 Carbon tetrachloride, chloroform, chloromethane, 1,4-dichlorobenzene, hexachlorobenzene,
pentachlorobenzene, 1,2,4,5-tetrachlorobenzene, 1,1,2,2-tetrachloroethane,
tetrachloroethylene, 1,2,4-trichlorobenzene.

**¥K151 Benzene, carbon tetrachloride, chloroform, hexachlorobenzene, pentachlorobenzene, toluene,
1,2,4,5-tetrachlorobenzene, tetrachloroethylene.

FOOTNOTE: N.A. -- Waste is hazardous because it fails the test for the characteristic of ignitability,
corrosivity, or reactivity.

[46 FR 4619, Jan. 16, 1981, as amended at 46 FR 27477, May 20, 1981; 49
FR 5312, Feb. 10, 1984; 50 FR 2000, Jan. 14, 1985; 50 FR 42942, Oct. 23,
1985; 51 FR 5330, Feb. 13, 1986; 51 FR 6541, Feb. 25, 1986; 51 FR 37729,
Oct. 24, 1986; 54 FR 35421, Sept. 13, 1989; 54 FR 41407, Oct. 6, 1989; 54
FR 50978, Dec. 11, 1989; 55 FR 18505, May 2, 1990; 55 FR 22684, June 1,
1990; 55 FR 46396, Nov. 2, 1990' 55 FR 50483, Dec. 6, 1990]

Appendix VIII -- Hazardous Constituents

Common name Chemical abstracts name Chemical Hazardous
abstracts No. waste No.




Acetonitrile Same 75-05-8 uoo3
Acetophenone Ethanone, 1-phenyl- 98-86-2 uoo4
2-Acetylaminefluarone Acetamide, N-9H-fluoren-2-yl- 53-96-3 uoo5
Acetyl chloride Same 75-36-5 U006
1-Acetyl-2-thiourea Acetamide, N-(aminothioxomethyl)- 591-08-2 P002
Acrolein 2-Propenal 107-02-8 P0O03
Acrylamide 2-Propenamide 79-06-1 uoo7
Acrylonitrile 2-Propenenitrile 107-13-1 U009
Aflatoxins Same 1402-68-2
Aldicarb Propanal, 2-methyl-2-(methylthio)-, O- 116-06-3 PO70
[(methylamino)carbonyl]oxime
Aldrin 1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-10- 309-00-2 P004
hexachloro-1,4,4a,5,8,8ahexahydro-,
(lalpha,4alpha,4abeta,5alpha,8alpha, 8abeta)-
Allyl alcohol 2-Propen-1-ol 107-18-6 PO05
Allyl chloride 1-Propane, 3-chloro 107-18-6
Aluminum phosphide Same 20859-73-8 P006
4-Aminobiphenyl [1,1'-Biphenyl]-4-amine 92-67-1
5-(Aminomethyl)-3- 3(2H)-Isoxazolone, 5-(aminomethyl)- 2763-96-4 POO7
isoxazolol
4-Aminopyridine 4-Pyridinamine 504-24-5 P0O08
Amitrole 1H-1,2,4-Triazol-3-amine 61-82-5 uUo1l1l
Ammonium vanadate Vanadic acid, ammonium salt 7803-55-6 P119
Aniline Benzenamine 62-53-3 uo12
Antimony Same 7440-36-0
Antimony compounds,
N.O.S.?
Aramite Sulfurous acid, 2-chloroethyl 2-[4-(1,1- 140-57-8
dimethylethyl)phenoxyl-1-methylethyl ester
Arsenic Same 7440-38-2
Arsenic compounds, N.O.S.?
Arsenic acid Arsenic acid H3AsO, 7778-39-4 PO10
Arsenic pentoxide Arsenic oxide As,0s 1303-28-2 PO11
Arsenic trioxide Arsenic oxide As,0; 1327-53-3 P0O12
Auramine Benzenamine, 4,4'-carbonimidoylbis[N,N-dimethyl 492-80-8 uo14
Azaserine L-Serine, diazoacetate (ester) 115-02-6 uo15
Barium Same 7440-39-3
Barium compounds, N.O.S.?
Barium cyanide Same 542-62-1 PO13
Benz[clacridine Same 225-51-4 U016
Benz[a]anthracene Same 56-55-3 uo18
Benzal chloride Benzene, (dichloromethyl)- 98-87-3 uol17
Benzene Same 71-43-2 uo19
Benzenearsonic acid Arsonic acid, phenyl- 98-05-5
Benzidine [1,1'-Biphenyl]-4,4'-diamine 92-87-5 U021




Benzo[blfluoranthene Benz[e]acephenanthrylene 205-99-2
Benzo[jlfluoranthene Same 205-82-3
Benzo(k)fluoranthene Same 207-08-9
Benzo[a]pyrene Same 50-32-8 U022
p-Benzoquinone 2,5-Cyclohexadiene-1,4-dione 106-51-4 U197
Benzotrichloride Benzene, (trichloromethyl)- 98-07-7 U023
Benzyl chloride Benzene, (chloromethyl)- 100-44-7 P028
Beryllium Same 7440-41-7 P015
Beryllium compounds,
N.O.S.?
Bromoacetone 2-Propanone, 1-bromo- 598-31-2 PO17
Bromoform Methane, tribromo- 75-25-2 U225
4-Bromophenyl phenyl ether |Benzene, 1-bromo-4-phenoxy- 101-55-3 U030
Brucine Strychnidin-10-one, 2,3-dimethoxy- 357-57-3 PO18
Butyl benzyl phthalate 1,2-Benzenedicarboxylic acid, butyl phenylmethyl 85-68-7
ester
Cacodylic acid Arsinic acid, dimethyl- 75-60-5 Ul36
Cadmium Same 7440-43-9
Cadmium compounds,
N.0.S.*
Calcium chromate Chromic acid H,CrO,, calcium salt 13765-19-0 U032
Calcium cyanide Calcium cyanide Ca(CN). 592-01-8 P021
Carbon disulfide Same 75-15-0 P022
Carbon oxyfluoride Carbonic difluoride 353-50-4 U033
Carbon tetrachloride Methane, tetrachloro- 56-23-5 U211
Chloral Acetaldehyde, trichloro- 75-87-6 U034
Chlorambucil Benzenebutanoic acid, 4-[bis(2-chloroethyl)amino]- |305-03-3 U035
Chlordane 4,7-Methano-1H-indene, 1,2,4,5,6,7,8,8-octachloro- |57-74-9 U036
2,3,3a,4,7,7a-hexahydro-
Chlordane (alpha and U036
gamma isomers)
Chlorinated benzenes,
N.0.S.*
Chlorinated ethane, N.O.S.?
Chlorinated fluorocarbons,
N.0.S.*
Chlorinated naphthalene,
N.O.S.?
Chlorinated phenol, N.O.S.?
Chlornaphazin Naphthalenamine, N,N'-bis(2-chloroethyl)- 494-03-1 U026
Chloroacetaldehyde Acetaldehyde, chloro- 107-20-0 P023
Chloroalkyl ethers, N.O.S.*
p-Chloroaniline Benzenamine, 4-chloro- 106-47-8 P024
Chlorobenzene Benzene, chloro- 108-90-7 uo37
Chlorobenzilate Benzeneacetic acid, 4-chloro-alpha-(4-chlorophenyl)- | 510-15-6 uo38

alpha-hydroxy-, ethyl ester




p-Chloro-m-cresol Phenol, 4-chloro-3-methyl- 59-50-7 U039
2-Chloroethyl vinyl ether Ethene, (2-chloroethoxy)- 110-75-8 uo42
Chloroform Methane, trichloro- 67-66-3 uo44
Chloromethyl methyl ether Methane, chloromethoxy- 107-30-2 U046
beta-Chloronaphthalene Naphthalene, 2-chloro- 91-58-7 uo47
o-Chlorophenol Phenol, 2-chloro- 95-57-8 uo48
1-(o-Chlorophenyl)thiourea Thiourea, (2-chlorophenyl)- 5344-82-1 P026
Chloroprene 1,3-Butadiene, 2-chloro- 126-99-8
3-Chloropropionitrile Propanenitrile, 3-chloro- 542-76-7 P027
Chromium Same 7440-47-3
Chromium compounds,
N.0.S.*
Chrysene Same 218-01-9 U050
Citrus red No. 2 2-Naphthalenol, 1-[(2,5-dimethoxyphenyl)azol- 6358-53-8
Coal tar creosote Same 8007-45-2
Copper cyanide Copper cyanide CuCN 544-92-3 P029
Creosote Same U051
Cresol (Cresylic acid) Phenol, methyl- 1319-77-3 U052
Crotonaldehyde 2-Butenal 4170-30-3 U053
Cyanides (soluble salts and P030
complexes) N.O.S.}
Cyanogen Ethanedinitrile 460-19-5 PO31
Cyanogen bromide Cyanogen bromide (CN)Br 506-68-3 U246
Cyanogen chloride Cyanogen chloride (CN)CI 506-77-4 P033
Cycasin beta-D-Glucopyranoside, (methyl-ONN-azoxy)methyl | 14901-08-7
2-Cyclohexyl-4,6- Phenol, 2-cyclohexyl-4,6-dinitro- 131-89-5 P034
dinitrophenol
Cyclophosphamide 2H-1,3,2-Oxazaphosphorin-2-amine, N,N-bis(2- 50-18-0 U058
chloroethyl)tetrahydro-, 2-oxide
2,4-D Acetic acid, (2,4-dichlorophenoxy)- 94-75-7 U240
2,4-D, salts, esters U240
Daunomycin 5,12-Naphthacenedione, 8-acetyl-10-[(3-amino- 20830-81-3 U059
2,3,6-trideoxy-alpha-Llyxo-hexopyranosyl)oxy]-
7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-,
(8S-cis)-
DDD Benzene, 1,1'-(2,2-dichloroethylidene)bis[4-chloro- 72-54-8 U060
DDE Benzene, 1,1'-(dichloroethenylidene)bis[4-chloro- 72-55-9
DDT Benzene, 1,1'-(2,2,2-trichloroethylidene)bis[4-chloro- | 50-29-3 uo6l
Diallate Carbamothioic acid, bis(1-methylethyl)-, S-(2,3- 2303-16-4 U062
dichloro-2-propenyl) ester
Dibenz[a,hlacridine Same 226-36-8
Dibenz[a,jlacridine Same 224-42-0
Dibenz[a,h]lanthracene Same 53-70-3 U063
7H-Dibenzo[c,glcarbazole Same 194-59-2
Dibenzo[a,elpyrene Naphtho[1,2,3,4-deflchrysene 192-65-4
Dibenzo[a,hlpyrene Dibenzo[b,deflchrysene 189-64-0




Dibenzo[a,i]pyrene Benzo[rst]pentaphene 189-55-9 uo64
1,2-Dibromo-3- Propane, 1,2-dibromo-3-chloro- 96-12-8 U066
chloropropane
Dibutyl phthalate 1,2-Benzenedicarboxylic acid, dibutyl ester 84-74-2 U069
o-Dichlorobenzene Benzene, 1,2-dichloro- 95-50-1 uo70
m-Dichlorobenzene Benzene, 1,3-dichloro- 541-73-1 uo71
p-Dichlorobenzene Benzene, 1,4-dichloro- 106-46-7 uo72
Dichlorobenzene, N.O.S.* Benzene, dichloro- 25321-22-6
3,3'-Dichlorobenzidine [1,1'-Biphenyl]-4,4'-diamine, 3,3'-dichloro- 91-94-1 uo73
1,4-Dichloro-2-butene 2-Butene, 1,4-dichloro- 764-41-0 uo74
Dichlorodifluoromethane Methane, dichlorodifluoro- 75-71-8 uo75
Dichloroethylene, N.O.S.? Dichloroethylene 25323-30-2
1,1-Dichloroethylene Ethene, 1,1-dichloro- 75-35-4 uo78
1,2-Dichloroethylene Ethene, 1,2-dichlrol-, (E)- 156-60-5 uo79
Dichloroethyl ether Ethane, 1,1'oxybis[2-chloro- 111-44-4 U025
Dichloroisopropyl ether Propane, 2,2'-oxybis[2-chloro- 108-60-1 uo27
Dichloromethoxy ethane Ethane, 1,1'-[methylenebis(oxy)]bis[2-chloro- 111-91-1 uo24
Dichloromethyl ether Methane, oxybis[chloro- 542-88-1 PO16
2,4-Dichlorophenol Phenol, 2,4-dichloro- 120-83-2 uosl1
2,6-Dichlorophenol Phenol, 2,6-dichloro- 87-65-0 U082
Dichlorophenylarsine Arsonous dichloride, phenyl- 696-28-6 P036
Dichloropropane, N.O.S.} Propane, dichloro- 26638-19-7
Dichloropropanol, N.O.S.? Propanol, dichloro- 26545-73-3
Dichloropropene, N.O.S.? 1-Propene, dichloro- 26952-23-8
1,3-Dichloropropene 1-Propene, 1,3-dichloro- 542-75-6 uosg4
Dieldrin 2,7:3,6-Dimethanonaphth[2,3-b]oxirene, 3,4,5,6,9,9- | 60-57-1 P037

hexachloro-1a,2,2a,3,6,6a,7,7aoctahydro-,

(laalpha,2beta,2aalpha,3beta,6beta,

6aalpha,7beta,7aalpha)-
1,2:3,4-Diepoxybutane 2,2'-Bioxirane 1464-53-5 uo85
Diethylarsine Arsine, diethyl- 692-42-2 P038
1,4-Diethyleneoxide 1,4-Dioxane 123-91-1 U108
Diethylhexyl phthalate 1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester | 117-81-7 U028
N,N'-Diethylhydrazine Hydrazine, 1,2-diethyl- 1615-80-1 U086
0,0-Diethyl S-methyl Phosphorodithioic acid, O,0-diethyl S-methyl ester 3288-58-2 uo87
dithiophosphate
Diethyl-p-nitrophenyl Phosphoric acid, diethyl 4-nitrophenyl ester 311-45-5 P041
phosphate
Diethyl phthalate 1,2-Benzenedicarboxylic acid, diethyl ester 84-66-2 uo8s
0,0-Diethyl O-pyrazinyl Phosphorothioic acid, O,0-diethyl O-pyrazinyl ester |297-97-2 P040
phosphoro- thioate
Diethylstilbesterol Phenol, 4,4'-(1,2-diethyl-1,2-ethenediyl)bis-, (E)- 56-53-1 U089
Dihydrosafrole 1,3-Benzodioxole, 5-propyl- 94-58-6 U090
Diisopropylfluorophosphate Phosphorofluoridic acid, bis(1-methylethyl) ester 55-91-4 P043
(DFP)
Dimethoate Phosphorodithioic acid, O,0-dimethyl S-[2- 60-51-5 P044




(methylamino)-2-oxoethyl] ester

3,3'-Dimethoxybenzidine [1,1'-Biphenyl]-4,4'-diamine, 3,3'-dimethoxy- 119-90-4 U091
p-Dimethylaminoazobenzene | Benzenamine, N,N-dimethyl-4-(phenylazo)- 60-11-7 U093
7,12-Dimethylbenz[a]- Benz[a]anthracene, 7,12-dimethyl- 57-97-6 U094
anthracene
3,3'-Dimethylbenzidine [1,1'-Biphenyl]-4,4'-diamine, 3,3'-dimethyl- 119-93-7 U095
Dimethylcarbamoyl chloride |Carbamic chloride, dimethyl- 79-44-7 uo97
1,1-Dimethylhydrazine Hydrazine, 1,1-dimethyl- 57-14-7 U098
1,2-Dimethylhydrazine Hydrazine, 1,2-dimethyl- 540-73-8 U099
alpha,alpha- Benzeneethanamine, alpha,alpha-dimethyl- 122-09-8 P046
Dimethylphenethylamine
2,4-Dimethylphenol Phenol, 2,4-dimethyl- 105-67-9 ulo01l
Dimethyl phthalate 1,2-Benzenedicarboxylic acid, dimethyl ester 131-11-3 U102
Dimethyl sulfate Sulfuric acid, dimethyl ester 77-78-1 U103
Dinitrobenzene, N.O.S.! Benzene, dinitro- 25154-54-5
4,6-Dinitro-o-cresol Phenol, 2-methyl-4,6-dinitro- 534-52-1 P047
4,6-Dinitro-o-cresol salts P047
2,4-Dinitrophenol Phenol, 2,4-dinitro- 51-28-5 P048
2,4-Dinitrotoluene Benzene, 1-methyl-2,4-dinitro- 121-14-2 U105
2,6-Dinitrotoluene Benzene, 2-methyl-1,3-dinitro- 606-20-2 U106
Dinoseb Phenol, 2-(1-methylpropyl)-4,6-dinitro- 88-85-7 P020
Di-n-octyl phthalate 1,2-Benzenedicarboxylic acid, dioctyl ester 117-84-0 uo17
Diphenylamine Benzenamine, N-phenyl- 122-39-4
1,2-Diphenylhydrazine Hydrazine, 1,2-diphenyl- 122-66-7 U109
Di-n-propylnitrosamine 1-Propanamine, N-nitroso-N-propyl- 621-64-7 Ulll
Disulfoton Phosphorodithioic acid, O,0-diethyl S-[2- 298-04-4 P039
(ethylthio)ethyl] ester
Dithiobiuret Thioimidodicarbonic diamide [(H-N)C(S)].NH 541-53-7 P049
Endosulfan 6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10- | 115-29-7 P050
hexachloro-1,5,5a,6,9,9a- hexahydro-, 3-oxide
Endothall 7-Oxabicyclo[2.2.1]heptane-2,3-dicarboxylic acid 145-73-3 P088
Endrin 2,7:3,6-Dimethanonaphth[2,3-b]oxirene, 3,4,5,6,9,9- | 72-20-8 PO51
hexachloro-1a,2,2a,3,6,6a,7,7aoctahydro-,
(laalpha,2beta,2abeta,3alpha,6alpha,
6abeta,7beta,7aalpha)-
Endrin metabolites PO51
Epichlorohydrin Oxirane, (chloromethyl)- 106-89-8 uo41
Epinephrine 1,2-Benzenediol, 4-[1-hydroxy-2- 51-43-4 P042
(methylamino)ethyll-, (R)-
Ethyl carbamate (urethane) |Carbamic acid, ethyl ester 51-79-6 U238
Ethyl cyanide Propanenitrile 107-12-0 P101
Ethé/lenebisdithiocarbamic Carbamodithioic acid, 1,2-ethanediylbis- 111-54-6 uli4
aci
Ethylenebisdithiocarbamic uli4
acid, salts and esters
Ethylene dibromide Ethane, 1,2-dibromo- 106-93-4 uoe67
Ethylene dichloride Ethane, 1,2-dichloro- 107-06-2 uo77




Ethylene glycol monoethyl Ethanol, 2-ethoxy- 110-80-5 U359
ether
Ethyleneimine Aziridine 151-56-4 P054
Ethylene oxide Oxirane 75-21-8 U115
Ethylenethiourea 2-Imidazolidinethione 96-45-7 Ulle
Ethylidene dichloride Ethane, 1,1-dichloro- 75-34-3 uo76
Ethyl methacrylate 2-Propenoic acid, 2-methyl-, ethyl ester 97-63-2 U118
Ethyl methanesulfonate Methanesulfonic acid, ethyl ester 62-50-0 U119
Famphur Phosphorothioic acid, O-[4- 52-85-7 P097
[(dimethylamino)sulfonyl]phenyl] O,0-dimethyl ester
Fluoranthene Same 206-44-0 U120
Fluorine Same 7782-41-4 P056
Fluoroacetamide Acetamide, 2-fluoro- 640-19-7 P0O57
Fluoroacetic acid, sodium salt | Acetic acid, fluoro-, sodium salt 62-74-8 P058
Formaldehyde Same 50-00-0 ul22
Formic acid Same 64-18-6 U123
Glycidylaldehyde Oxiranecarboxyaldehyde 765-34-4 U126
Halomethanes, N.O.S.}
Heptachlor 4,7-Methano-1H-indene, 1,4,5,6,7,8,8-heptachloro- |76-44-8 P059
3a,4,7,7a-tetrahydro-
Heptachlor epoxide 2,5-Methano-2H-indeno[1,2-b]oxirene, 2,3,4,5,6,7,7- |1024-57-3
heptachloro-1a,1b,5,5a,6,6a-hexa- hydro-,
(laalpha,lbbeta,2alpha,5alpha,
5abeta,bbeta,6aalpha)-
Heptachlor epoxide (alpha,
beta, and gamma isomers)
Heptachlorodibenzofurans.
Heptachlorodibenzo-p-
dioxins
Hexachlorobenzene Benzene, hexachloro- 118-74-1 U127
Hexachlorobutadiene 1,3-Butadiene, 1,1,2,3,4,4-hexachloro- 87-68-3 U128
Hexachlorocyclopentadiene |1,3-Cyclopentadiene, 1,2,3,4,5,5-hexachloro- 77-47-4 U130
Hexachlorodibenzo-p-dioxins
Hexachlorodibenzofurans
Hexachloroethane Ethane, hexachloro- 67-72-1 U131l
Hexachlorophene Phenol, 2,2'-methylenebis|3,4,6-trichloro- 70-30-4 Ul32
Hexachloropropene 1-Propene, 1,1,2,3,3,3-hexachloro- 1888-71-7 U243
Hexaethyl tetraphosphate Tetraphosphoric acid, hexaethyl ester 757-58-4 P062
Hydrazine Same 302-01-2 Ul33
Hydrogen cyanide Hydrocyanic acid 74-90-8 P063
Hydrogen fluoride Hydrofluoric acid 7664-39-3 Ul34
Hydrogen sulfide Hydrogen sulfide H,S 7783-06-4 U135
Indeno[1,2,3-cd]pyrene Same 193-39-5 U137
Isobutyl alcohol 1-Propanol, 2-methyl- 78-83-1 U140
Isodrin 1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10- 465-73-6 P060

hexachloro-1,4,4a,5,8,8a-hexahydro,
(lalpha,4alpha,4abeta,5beta,8beta,8abeta) -




Isosafrole 1,3-Benzodioxole, 5-(1-propenyl)- 120-58-1 U141
Kepone 1,3,4-Metheno-2H-cyclobuta[cd]pentalen-2-one, 143-50-0 ul42
1,1a,3,3a,4,5,5,5a,5b,6-decachlorooctahydro-

Lasiocarpine 2-Butenoic acid, 2-methyl-, 7-[[2,3-dihydroxy-2-(1- 303-34-1 4143
methoxyethyl)-3-methyl-1 - oxobutoxylmethyl]-

2,3,5,7a- tetrahydro-1H-pyrrolizin-1-yl ester, [1S-
[lalpha(Zz),7(25*,3R*),7aalphall-
Lead Same 7439-92-1
Lead compounds, N.O.S.?
Lead acetate Acetic acid, lead(2+) salt 301-04-2 ul44
Lead phosphate Phosphoric acid, lead(2+) salt (2:3) 7446-27-7 ul45
Lead subacetate Lead, bis(acetato-O)tetrahydroxytri- 1335-32-6 ul4e
Lindane Cyclohexane, 1,2,3,4,5,6-hexachloro-, 58-89-9 U129
(lalpha,2alpha,3beta,4alpha,5alpha,6beta)-
Maleic anhydride 2,5-Furandione 108-31-6 ul47
Maleic hydrazide 3,6-Pyridazinedione, 1,2-dihydro- 123-33-1 U148
Malononitrile Propanedinitrile 109-77-3 U149
Melphalan L-Phenylalanine, 4-[bis(2-chloroethyl)aminol]- 148-82-3 U150
Mercury Same 7439-97-6 U151
Mercury compounds, N.O.S.*
Mercury fulminate Fulminic acid, mercury(2+) salt 628-86-4 P065
Methacrylonitrile 2-Propenenitrile, 2-methyl- 126-98-7 U152
Methapyrilene 1,2-Ethanediamine, N,N-dimethyl-N'-2-pyridinyl-N'- 91-80-5 U155
(2-thienylmethyl)-
Methomyl Ethanimidothioic acid, N- 16752-77-5 P066
[[(methylamino)carbonyl]oxy]-, methyl ester
Methoxychlor Benzene, 1,1'-(2,2,2-trichloroethylidene)bis[4- 72-43-5 u247
methoxy-
Methyl bromide Methane, bromo- 74-83-9 U029
Methyl chloride Methane, chloro- 74-87-3 uo45
Methyl chlorocarbonate Carbonochloridic acid, methyl ester 79-22-1 U156
Methyl chloroform Ethane, 1,1,1-trichloro- 71-55-6 U226
3-Methylcholanthrene Benz[jlaceanthrylene, 1,2-dihydro-3-methyl- 56-49-5 U157
4,4'-Methylenebis (2- Benzenamine, 4,4'-methylenebis[2-chloro- 101-14-4 U158
chloroaniline)
Methylene bromide Methane, dibromo- 74-95-3 uo68
Methylene chloride Methane, dichloro- 75-09-2 uo80
Methyl ethyl ketone (MEK) 2-Butanone 78-93-3 U159
Methyl ethyl ketone peroxide | 2-Butanone, peroxide 1338-23-4 U160
Methyl hydrazine Hydrazine, methyl- 60-34-4 P068
Methyl iodide Methane, iodo- 74-88-4 U138
Methyl isocyanate Methane, isocyanato- 624-83-9 P064
2-Methyllactonitrile Propanenitrile, 2-hydroxy-2-methyl- 75-86-5 P069
Methyl methacrylate 2-Propenoic acid, 2-methyl-, methyl ester 80-62-6 Ul62
Methyl methanesulfonate Methanesulfonic acid, methyl ester 66-27-3
Methyl parathion Phosphorothioic acid, O,0-dimethyl O-(4- 298-00-0 PO71

nitrophenyl) ester




Methylthiouracil 4(1H)-Pyrimidinone, 2,3-dihydro-6-methyl-2-thioxo- |56-04-2 ule4
Mitomycin C Azirino[2',3":3,4]pyrrolo[1,2-alindole-4,7dione, 6- 50-07-7 U010
amino-8-[[(aminocarbonyl)oxylmethyl]-
1,1a,2,8,8a,8b-hexahydro-8a-methoxy-5- methyl-,
[1aS-(1aalpha,8beta,8aalpha,8balpha)l-.
MNNG Guanidine, N-methyl-N'-nitro-N-nitroso- 70-25-7 Ul63
Mustard gas Ethane, 1,1'-thiobis[2-chloro- 505-60-2
Naphthalene Same 91-20-3 uUl65
1,4-Naphthoquinone 1,4-Naphthalenedione 130-15-4 Ul66
alpha-Naphthylamine 1-Naphthalenamine 134-32-7 ule7
beta-Naphthylamine 2-Naphthalenamine 91-59-8 ul68
alpha-Naphthylthiourea Thiourea, 1-naphthalenyl- 86-88-4 P072
Nickel Same 7440-02-0
Nickel compounds, N.O.S.*
Nickel carbonyl Nickel carbonyl Ni(CO)4, (T-4)- 13463-39-3 P073
Nickel cyanide Nickel cyanide Ni(CN), 557-19-7 P074
Nicotine Pyridine, 3-(1-methyl-2-pyrrolidinyl)-, (S)- 54-11-5 PO75
Nicotine salts PO75
Nitric oxide Nitrogen oxide NO 10102-43-9 PO76
p-Nitroaniline Benzenamine, 4-nitro- 100-01-6 P077
Nitrobenzene Benzene, nitro- 98-95-3 U169
Nitrogen dioxide Nitrogen oxide NO> 10102-44-0 P078
Nitrogen mustard Ethanamine, 2-chloro-N-(2-chloroethyl)-N-methyl- 51-75-2
Nitrogen mustard, hydro-
chloride salt
Nitrogen mustard N-oxide Ethanamine, 2-chloro-N-(2-chloroethyl)-N-methyl-, 126-85-2
N-oxide
Nitrogen mustard, N-oxide,
hydrochloride salt
Nitroglycerin 1,2,3-Propanetriol, trinitrate 55-63-0 P0O81
p-Nitrophenol Phenol, 4-nitro- 100-02-7 U170
2-Nitropropane Propane, 2-nitro- 79-46-9 Ul71
Nitrosamines, N.0.S.? 35576-91-1D
N-Nitrosodi-n-butylamine 1-Butanamine, N-butyl-N-nitroso- 924-16-3 ul72
N-Nitrosodiethanolamine Ethanol, 2,2'-(nitrosoimino)bis- 1116-54-7 U173
N-Nitrosodiethylamine Ethanamine, N-ethyl-N-nitroso- 55-18-5 ul74
N-Nitrosodimethylamine Methanamine, N-methyl-N-nitroso- 62-75-9 P082
N-Nitroso-N-ethylurea Urea, N-ethyl-N-nitroso- 759-73-9 U176
N-Nitrosomethylethylamine | Ethanamine, N-methyl-N-nitroso- 10595-95-6
N-Nitroso-N-methylurea Urea, N-methyl-N-nitroso- 684-93-5 U177
N-Nitroso-N- methylurethane | Carbamic acid, methylnitroso-, ethyl ester 615-53-2 U178
N-Nitrosomethylvinylamine Vinylamine, N-methyl-N-nitroso- 4549-40-0 P084
N-Nitrosomorpholine Morpholine, 4-nitroso- 59-89-2
N-Nitrosonornicotine Pyridine, 3-(1-nitroso-2-pyrrolidinyl)-, (S)- 16543-55-8
N-Nitrosopiperidine Piperidine, 1-nitroso- 100-75-4 U179




N-Nitrosopyrrolidine Pyrrolidine, 1-nitroso- 930-55-2 U180

N-Nitrososarcosine Glycine, N-methyl-N-nitroso- 13256-22-9

5-Nitro-o-toluidine Benzenamine, 2-methyl-5-nitro- 99-55-8 ulsl

Octamethylpyrophos- Diphosphoramide, octamethyl- 152-16-9 P085

phoramide

Osmium tetroxide Osmium oxide 0sO,, (T-4)- 20816-12-0 P087

Paraldehyde 1,3,5-Trioxane, 2,4,6-trimethyl- 123-63-7 U182

Parathion Phosphorothioic acid, O,0-diethyl O-(4-nitrophenyl) |56-38-2 P089
ester

Pentachlorobenzene Benzene, pentachloro- 608-93-5 U183

Pentachlorodibenzo-p-

dioxins

Pentachlorodibenzofurans

Pentachloroethane Ethane, pentachloro- 76-01-7 U184

Pentachloronitrobenzene Benzene, pentachloronitro- 82-68-8 U185

(PCNB)

Pentachlorophenol Phenol, pentachloro- 87-86-5 See F027

Phenacetin Acetamide, N-(4-ethoxyphenyl)- 62-44-2 U187

Phenol Same 108-95-2 U188

Phenylenediamine Benzenediamine 25265-76-3

Phenylmercury acetate Mercury, (acetato-O)phenyl- 62-38-4 P092

Phenylthiourea Thiourea, phenyl- 103-85-5 P093

Phosgene Carbonic dichloride 75-44-5 P095

Phosphine Same 7803-51-2 P096

Phorate Phosphorodithioic acid, O,0-diethyl S- 298-02-2 P094
[(ethylthio)methyl] ester

Phthalic acid esters, N.O.S.?

Phthalic anhydride 1,3-Isobenzofurandione 85-44-9 U190

2-Picoline Pyridine, 2-methyl- 109-06-8 ul91l

Polychlorinated biphenyls,

N.O.S.?

Potassium cyanide Potassium cyanide K(CN) 151-50-8 P098

Potassium silver cyanide Argentate(1-), bis(cyano-C)-, potassium 506-61-6 P099

Pronamide Benzamide, 3,5-dichloro-N-(1,1-dimethyl-2- 23950-58-5 U192
propynyl)-

1,3-Propane sultone 1,2-Oxathiolane, 2,2-dioxide 1120-71-4 U193

n-Propylamine 1-Propanamine 107-10-8 U194

Propargyl alcohol 2-Propyn-1-ol 107-19-7 P102

Propylene dichloride Propane, 1,2-dichloro- 78-87-5 uo83

1,2-Propylenimine Aziridine, 2-methyl- 75-55-8 P067

Propylthiouracil 4(1H)-Pyrimidinone, 2,3-dihydro-6-propyl-2-thioxo- 51-52-5

Pyridine Same 110-86-1 U196

Reserpine Yohimban-16-carboxylic acid, 11,17-dimethoxy-18- 50-55-5 U200
[(3,4,5-trimethoxybenzoyl)oxy]- smethyl ester,
(3beta,16beta,17alpha,18beta,20alpha)-

Resorcinol 1,3-Benzenediol 108-46-3 U201




Saccharin 1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide 81-07-2 U202
Saccharin salts U202
Safrole 1,3-Benzodioxole, 5-(2-propenyl)- 94-59-7 U203
Selenium Same 7782-49-2
Selenium compounds, N.O.S.!
Selenium dioxide Selenious acid 7783-00-8 U204
Selenium sulfide Selenium sulfide SeS, 7488-56-4 U205
Selenourea Same 630-10-4 P103
Silver Same 7440-22-4
Silver compounds, N.O.S.*
Silver cyanide Silver cyanide Ag(CN) 506-64-9 P104
Silvex (2,4,5-TP) Propanoic acid, 2-(2,4,5-trichlorophenoxy)- 93-72-1 See F027
Sodium cyanide Sodium cyanide Na(CN) 143-33-9 P106
Streptozotocin D-Glucose, 2-deoxy-2-[[(methylnitrosoamino)car- 18883-66-4 U206
bonyllamino]-
Strychnine Strychnidin-10-one 57-24-9 P108
Strychnine salts P108
TCDD Dibenzo[b,e][1,4]dioxin, 2,3,7,8-tetrachloro- 1746-01-6
1,2,4,5-Tetrachlorobenzene Benzene, 1,2,4,5-tetrachloro- 95-94-3 U207
Tetrachlorodibenzo-p-dioxins
Tetrachlorodibenzofurans
Tetrachloroethane, N.O.S.? Ethane, tetrachloro-, N.O.S. 25322-20-7
1,1,1,2-Tetrachloroethane Ethane, 1,1,1,2-tetrachloro- 630-20-6 U208
1,1,2,2-Tetrachloroethane Ethane, 1,1,2,2-tetrachloro- 79-34-5 U209
Tetrachloroethylene Ethene, tetrachloro- 127-18-4 U210
2,3,4,6-Tetrachlorophenol Phenol, 2,3,4,6-tetrachloro- 58-90-2 See F027
Tetraethyldithiopyrophos- Thiodiphosphoric acid, tetraethyl ester 3689-24-5 P109
phate
Tetraethyl lead Plumbane, tetraethyl- 78-00-2 P110
Tetraethyl pyrophosphate Diphosphoric acid, tetraethyl ester 107-49-3 P111
Tetranitromethane Methane, tetranitro- 509-14-8 P112
Thallium Same 7440-28-0
Thallium compounds, N.O.S.*
Thallic oxide Thallium oxide Tl,03 1314-32-5 P113
Thallium(l) acetate Acetic acid, thallium(1+) salt 563-68-8 U214
Thallium(l) carbonate Carbonic acid, dithallium(1+) salt 6533-73-9 U215
Thallium(l) chloride Thallium chloride TICI 7791-12-0 U216
Thallium(l) nitrate Nitric acid, thallium(1+) salt 10102-45-1 U217
Thallium selenite Selenious acid, dithallium(1+) salt 12039-52-0 P114
Thallium(l) sulfate Sulfuric acid, dithallium(1+) salt 7446-18-6 P115
Thioacetamide Ethanethioamide 62-55-5 U218
Thiofanox 2-Butanone, 3,3-dimethyl-1-(methylthio)-, 0- 39196-18-4 P045
[(methylamino)carbonyl] oxime
Thiomethanol Methanethiol 74-93-1 U153




Thiophenol Benzenethiol 108-98-5 P014
Thiosemicarbazide Hydrazinecarbothioamide 79-19-6 P116
Thiourea Same 62-56-6 U219
Thiram Thioperoxydicarbonic diamide [(H;N)C(S)1,S., 137-26-8 U244
tetramethyl-
Toluene Benzene, methyl- 108-88-3 U220
Toluenediamine Benzenediamine, ar-methyl- 25376-45-8 U221
Toluene-2,4-diamine 1,3-Benzenediamine, 4-methyl- 95-80-7
Toluene-2,6-diamine 1,3-Benzenediamine, 2-methyl- 823-40-5
Toluene-3,4-diamine 1,2-Benzenediamine, 4-methyl- 496-72-0
Toluene diisocyanate Benzene, 1,3-diisocyanatomethyl- 26471-62-5 U223
o-Toluidine Benzenamine, 2-methyl- 95-53-4 U328
o-Toluidine hydrochloride Benzenamine, 2-methyl-, hydrochloride 636-21-5 U222
p-Toluidine Benzenamine, 4-methyl- 106-49-0 U353
Toxaphene Same 8001-35-2 P123
1,2,4-Trichlorobenzene Benzene, 1,2,4-trichloro- 120-82-1
1,1,2-Trichloroethane Ethane, 1,1,2-trichloro- 79-00-5 U227
Trichloroethylene Ethene, trichloro- 79-01-6 U228
Trichloromethanethiol Methanethiol, trichloro- 75-70-7 P118
Trichloromonofluoromethane | Methane, trichlorofluoro- 75-69-4 ul21
2,4,5-Trichlorophenol Phenol, 2,4,5-trichloro- 95-95-4 See F027
2,4,6-Trichlorophenol Phenol, 2,4,6-trichloro- 88-06-2 See F027
2,4,5-T Acetic acid, (2,4,5-trichlorophenoxy)- 93-76-5 See F027
Trichloropropane, N.O.S.! 25735-29-9
1,2,3-Trichloropropane Propane, 1,2,3-trichloro- 96-18-4
0,0,0-Triethyl Phosphorothioic acid, 0,0,0-triethyl ester 126-68-1
phosphorothioate
1,3,5-Trinitrobenzene Benzene, 1,3,5-trinitro- 99-35-4 U234
Tris(1-aziridinyl)phosphine Aziridine, 1,1',1"-phosphinothioylidynetris- 52-24-4
sulfide
Tris(2,3-dibromopropyl) 1-Propanol, 2,3-dibromo-, phosphate (3:1) 126-72-7 U235
phosphate
Trypan blue 2,7-Naphthalenedisulfonic acid, 3,3'-[(3,3'- 72-57-1 U236
dimethyl[1,1'-biphenyl]-4,4'diyl)bis(azo)]- bis[5-
amino-4-hydroxy-, tetrasodium salt.
Uracil mustard 2,4-(1H,3H)-Pyrimidinedione, 5-[bis(2- 66-75-1 U237
chloroethyl)amino]-
Vanadium pentoxide Vanadium oxide V,0s 1314-62-1 P120
Vinyl chloride Ethene, chloro- 75-01-4 uo43
Warfarin 2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-1- 81-81-2 U248
phenylbutyl)-, when present at concentrations less
than 0.3%
Warfarin 2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-1- 81-81-2 POO1
phenylbutyl)-, when present at concentrations
greater than 0.3%
Warfarin salts, when present U248

at concentrations less than
0.3%




Warfarin salts, when present POO1

at concentrations greater

than 0.3%

Zinc cyanide Zinc cyanide Zn(CN); 557-21-1 P121

Zinc phosphide Zinc phosphide ZnsP,, when present at 1314-84-7 P122
concentrations greater than 10%

Zinc phosphide Zinc phosphide ZnsP,, when present at 1314-84-7 U249
concentrations of 10% or less

FOOTNOTE: 'The abbreviation N.O.S. (not otherwise specified) signifies those members of the general class
not specifically listed by name in this appendix.

[53 FR 13388, Apr. 22, 1988, as amended at 53 FR 43881, Oct. 31, 1988; 54
FR 50978, Dec. 11, 1989; 55 FR 50483, Dec. 6, 1990; 56 FR 7568, Feb. 25,
1991]

> > > > End of File 261B. 40 CFR Part 261 is continued in File 261C < < < <




