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To Users of the Quality Assurance Manual For Waste Management Branch Investigations:

The following is an initial list of errata found in the initial copies of this manual. If,
in use or review of this document, additional ones are found, please notify Roy R. Jones in
the Regional Quality Assurance Management Office so they may be corrected with the
first revision tentatively scheduled for May or June, 1986. If major changes or new
references should be noted, please give the RQAMO as much lead time as possible for
inclusion and/or further errata notice. Thank you for your patience, cooperation and
assistance in developing this manual.

Errata as of 2/12/86

Sect. V, pg 1, last sentence; change " Sample Management Office (SMO)" to Regional
Sample Control Center (RSCC)

Sect VIII, pg 2, 1 st. paragraph; should read "...found in Section XVL."
Sect.X, pgs.4 & 5, part E.; should read "RSCC NOTIFICATION AND REPORTING", with

RSCC replacing "laboratory"” in subsequent 2 paragraphs. ALSO, delete SS from SSQAP in
last sentence of 2 nd. paragraph.
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V. INTRODUCTION

The Environmental Protection Agency (EPA) Region 10, Waste Management Branch
(WMB) administers implementation of the Resource Conservation and Recovery Act
(RCRA, see Appendix B, "40 CFR Part 261) and oversees compliance monitoring of
hazardous waste handling facilities. This includes on-site technical and field investigation
aimed at assessing compliance with perimit requirements. An etfective multidisciplinary
technical and field investigation program requires a definitive quality assurance (QA)
program coupled with efficient scheduling of all resources. The nature of the ftield
investigation as well as the combination of sampling and laboratory activities make QA of
all collected data critical. To obtain quality data that are scientifically and legally
defensible, and to have the requisite levels of precision and accuracy with minimum
expenditures of resources, requires the development of a comprehensive and
well-documented Quality Assurance Project Plan (QAPP).

The guidelines and procedures for quality assurance of data gathering, analysis, and
reporting under the RCRA Program are covered in this Quality Assurance Manual. This
manual describes those procedures which ensures the collection of data of adequate
quality to meet project objectives.

Specific guidelines and activities that are addressed include: sampling procedures;
sample custody; calibration procedures; analytical procedures; and data
analysis/reduction, validation, and reporting. The plan also addresses internal quality
control checks; performance and system audits; quality assurance reports to management;
preventive maintenance; corrective actions; and assessment of data precision, accuracy,
and completeness.

[t will be necessary to prepare a WMB/RCRA specific QA project sampling plan for
each project that includes monitoring and measuring activities that generate and process
environmental data. Appendix C provides an example of format for preparing all types of
QAPPs. [t can be utilized by simply "filling in the blanks" for routine and screening
efforts or expanded for developing a comprehensive plan for major data acquisition
efforts. This model addresses all essential elements called for in national agency
guidance and regulations

Each QAPP will be reviewed hy appropriate Environmental Services Division (ESD)
peer revicwer(s), and when concurred with by the Regional Quality Assurance
Management Office (RQAMO), will serve as an authorization to assign Laboratory sample
numbers and other ESD resources. It cannot be too strongly emphasized, that, except for
unique emergency response situations, the QAPP must be completed prior to the
initiation of sample collection. I'inally, the QAPP will serve as the basic tracking
document for the project managers, the RQAMO, and the Sample Management Otfice
(SMO).
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V. PROJECT DESCRIPTION

Data generated from the samples that are analyzed using the QA procedures
described in this manual will primarily be used for RCRA and solid waste permits,
compliance and enforcement cases. Data generated will be used for monitoring activities

related to:

Generation

Treatment

Storage

Disposal

Closure (e.g. specific sites)
Unregulated Discharges (e.g. spills)
PA/SI's

Permit Development

Case development

Corrective Action Development
SWMU's

Data will also be generated from both compliance, enforcement, and routine
surveillance activities covering hazardous waste facilities. These data will be used for
facility plan evaluation, and information, education and technical assistance in

professional development programs.

Under 40 CFR Part 261 (Appendix B) of the RCRA regulations, a listing ot hazardous
materials is provided. This part also requires analyses to he performed by methods
provided in SW-846 "Test Methods for Evaluating Solid Waste; Physical/Chemical
Methods” . Iowever, SW-846 does not provide methods ol analysis for every material
listed as hazardous in 40 CFR Part 261. As new procedures are added to SW-846, the
laboratory will develop procedures the same as in SW-846 to perform these analyses. All
groundwater sampling and analysis procedures also currently follow either SW-846, the
EPA 600 series, or SW-611. This will be continued until such time as EPA promulgates

groundwater monitoring in SW-846.

The specific parameters addressed by this plan are as follows:

Ignitability Antimony
Corrosivity Arsenic
Reactivity Barium
EP Toxicity Cadmium
Chromium
L.ead
Volatile Organics- Mercury
Semi-volatile Organics Nickel
Polynuclear Aromatic Selenium
Hydrocarbons Silver

Total and Amenable Cyanide
TOX

Sulfides

ptl

Halogenated Volatile Organics
Nonhalogenated Volatile Organics
Aromatic Volatile Organics
Acrolein, Acrylonitrile, Acetonitrile
Phenols

Phthalate listers

Organochorine Pesticides and PCBs
Nitroaromatics and Cyclic Ketones
Polynuclear Aromatic Hydrocarbons
Chlorinated Hydrocarbons
Organophosphorous Pesticides

Other parameters may be measured as part of the overall RCRA program. These
parameters include, but are not necessarily limited to: TOC, polar organics, viscosity,
chlorides, speciflic gravity, BTU, proximate and ultimate analysis.
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VI PROJECT ORGANIZATION AND RESPONSIBILITIES

The WMB is organized under the Branch Chief into three Sections. Out of these
three Sections, the compliance section and the permit section are responsible for
 eonducting monitoring activities. The functions of this Section are described as follows:

Provides technical assistance to Federal, State, and local ageneies and industry.
Conducts compliance inspections and takes enforcement actions as appropriate.
Overviews state program monitoring activities.

Project organization and individuals responsible tor quality assurance are shown in
Figure I. Responsibilities of these personnel are summarized in Table [

FIGURE I

PROJECT ORGANIZATION

[Hazardous Waste
Division Director

wMB
Branch Chief

Chief, RCRA Compliance Section

Project Officer

Enviconmental Services
RQAMO and Peer Review

State Operations Offices
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Table I Personnel Responsible For Quality Assurance Activities

Personnel

Responsibilities

WMB Chief
RCRA Compliance Section

Chief

Project Officer

ESD Peer Reviewer(s)

RQAMO

Provides oversight of all program
activities; consult with section chief on
policy decisions and major QA problems.

Reviews final-project QA needs,
problems, and requests; approves
appropriate QA corrective actions as
needed. Sign-off respousibility for
Section on QAPPs.

Coordinates both internal and external
technical operations with appropriate
State or local agencies. Liaison with
RQAMO. Ensures that QAPP is
prepared and adhered to: by proper
handling of logs, sample receipts,
custody records and all other required
documentation; through careful
instrument calibration and
maintenance; that internal quality
control measures are implemented; that
corrective action is taken and RQAMO
is notified when problems occur; that
data, QA information, and reports are
produced in a timely manner.

Provides technical QA assistance to
ensure compliance with approved or
recommended sample collection
policies and procedures.

Reviews and has sign-oftt authority tor
Region on all QAPPs; provides
technical QA assistance and audits in
relation to EPA QA policies and
procedures.
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VI OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective is to develop and implement procedures for field sampling,
chain of custody, laboratory analysis and reporting that will provide sound scientific data
and legally defensible results in a court of law. Specific procedures to be used for
sampling, chain of custody, calibration, laboratory analysis, reporting, internal quality
control, audits, preventative maintenance and corrective actions are described in other
sections of this QA Manual. The purpose of this section is to detine QA goals tfor
detection limits, precision, accuracy and completeness where possible and presented in a
tabular format similar to table 2. Such a table should be prepared by the project otficer
in consultation with the QA coordinator, laboratory director and reviewed by the RQAMO
prior to initiating sampling etforts.

All measurements will be made so that results are consistent and representative of
the media and conditions measured. All data will be calculated and reported in units
consistent with other RCRA investigations to guarantee comparable data bases.
Establishment of these goals allows the project manager to judge the adequacy of the
results obtained and either use them or take corrective action it necessary.

Data quality objectives recommended by WMB for RCRA analyses are described

helow:

Detection Limits - The detection limits most commonly used for the purpose of
RCRA analyses are presented in Table 4 in Section XII.

Accuracy - The QA accuracy objectives for quantitative analysis are expressed in
terms of recovery of surrogate compounds or recovery of spiked analytes. Recovery
of a surrogate compound added to a sample will be defined as follows:

Recovery, % = Grams of Surrogate Found in Sample x 100%
Grams of Surrogate Added to Sample

The recovery of a spiked analyte is defined as tollows:

Recovery, % = Total Analyte Found - Analyte Originally Present x 100%
Analyte Added

QA objectives for these recoverics are given in Table 2.
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Precision - The objective for precision where duplicates or replicate analyses have
been performed are as follows:

. Analysis of Surrogate or Analyte Spikes: One of the QA objectives is that the
standard analysis of surrogate compounds or analyte spikes in duplicate samples
trom a given sampling point be within the limits specified in Table 2.

. Analysis of Duplicate Samples or Replicate Analytes : One of the QA
objectives is that the results or quantitative analysis for duplicate or replicate
samples be within the limits specified in Table 2.

A more thorough discussion of, and the equations used to calculate precision are to be
found in Section 15.0.

~

Completeness - Completeness is defined as the degree to which the number ot
activities initiated are actually finished. The degree of completeness is the total
number of samples for which acceptable analytical data are generated divided by the
total number of samples collected times 100%. As shown in Table 2, the QA data
objective for the completeness of WMB projects is 95%.

Comparability - To ensure a coherent data base, all results should be reported in the
same units of quantification. Measurement units most commonly used for the
purpose of RCRA analyses are presented in Table 4 in Section XII.
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TABLE2

EXAMPLE OF DATA QUALITY OBJECTIVES FOR RCRA MEASUREMENT DATA

Technique or

Parameter Matrix Precision Accuracy Completeness
Characteristics
[gnitability Solid, liquid ,sludge *20% 97-103% 95%
Corrosivity Liquids, sludges +10% 90-110% 95%
EP Toxicity Solids +30% 70-130% 95%
Composition
GC or GC/MS Aqueous *20% +3 SD 95%
Volatile Solids
Organics and Biota +50% +3 SD 95%
Base neutrals
Acids
Pesticides
Atomic Absorption  Solid, liquid, sludge +30% 70-130% 95%
for
spikes
+2 SD
for QC 95%
samples
Cyanide Solid, liquid, sludge #20% 80-120% 95%
Sulfides Solid, liquid, studge *20% 80-120% 95%
pH Aqueous phase ot 20%

total volume
TOX Drinking & Groundwaters +20% 80-120% 95%
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Following is a list of documents that provide information concerning statistical
procedures for measurement data:

Cochran, W.G. 1977. Sampling Techniques. 3rd edition
John Wiley & Sons, Ine. New York, NY. 428 pp.

Finney, D.J. 1964. Statistical methods in biological assay.
Hafner Publishing Co. New York, NY.

Green, R.H. 1979. Sampling design and statistical methods for enviornmental biologists.
John Wiley & Sons, N.Y. 257 pp.

U.S. Environmental Protection Agency, 1984.
Calculation of Precision, Bias, and Method Detection Limit for Chemical and Physical
Measurements.

Keith, L, W. Crummmett, J. Deegan, Jr., R. Libby, J. Talor and G. Wenther. 1983.
Principles of environmental analysis. Analytical Chemistry, Vol. 55. pp. 2210-2218.

Sokal, R.R., and F.J. Rohlf. 1969. Biometry. W.H. Freeman and Co., San Francisco, CA.
776 pp.

Tetra Tech. 1985. Bioaccumulation monitoring guidance: Selection of target species and
analytical detection limits prepared for U.S. Environmental Protection Agency,
Washington D.C.

U.S. Environmental Protection Agency. 1979a. Handbhook for analytical quality control in
water and wastewater laboratories. EPA-600/4-79-019. Environmental Monitoring and
Support Laboratory, Cincinnati, OH.

U.S. Eavironmental Protection Agency. 1982a. Handbook for sampling and sample
preservation of water and wastewater. EPA-600/4-82-029. Environmental Monitoring
and Support Laboratory, Cincinnati, Oll. 402 pp.

U.S. Environmental Protection Agency. 1983b. Environmental measurement method
performance data for establishing achievable data quality goals. Environmental
Monitoring Systems Laboratory Research, Triangle Park, NC.

Additional references for methods and associated measurement objectives are given
in Section 7 - Sampling Procedures, and Section L0 - Analytical Procedures.
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[X, SAMPLING PROCEDURES

Ultimate accuracy of any data generation begins with a sampling procedure that is
well conceived and implemented. Prior to sample collection, a detailed QAPP (see
Appendix C for example of format) specifying sampling procedures and equipment, sample
container type and preparation, sample preservation methods and holding times and
shipping requirements will be prepared.

The sampling procedures to be used by the HWMB for RCRA investigation are based
on those described in the following references:

. "Test Methods for Evaluating Solid Waste Physical/Chemical Methods",
Sw-846, 2nd Edition, U.S. Environmental Protection Agency, 1982.

. "Sampling at Hazardous Materials Incidents"”, U.S. Environmental Protection
Agency, Office of Emergency and Remedial Response, April 1984.

i "Field Sampling Workbook”, Prepared by Region 10, U.S. Environmental
Protection Ageney, Nov. 1984.

Before sampling of any site is performed, the Project Officer will meet or talk with
the Compliance Section Chief or the RCRA QA Coordinator. The purpose of the meeting
will be to establish the sampling objectives, sampling methodology to bhe empleyed and the
analytical test which will be performmed on the samples. Where possible, the QA
coordinator and the field sampling team will establish the sensitivity required tor the
analytical tests. All field activities and sampling will be documented in a stitched, bound,
and numbered field loghook. Modifications to approved or recommended sample
collection procedures will be described on the sample alteration checklist (Appendix C, pg
4) of the QAPP. Overall responsibility to see that field stafft is properly trained in
sampling procedures rests with the WMB Chief.

The type of sample container and preservation method used will vary according to
the sample type and the parameters being measured. The field sampler is responsible to
assure proper preservation methods are employed.



Parameter

I[gnitability
Corrosivity
Reactivity

EP Toxicity
Metals, except
Mercury and

Hexavalent Cr

Mercury

Hexavalent Cr

Volatile
Organics

Semi-volatile
Organics

Pesticides
Cyanide
TOX

Sulfides

pH

kK

Siz T of Container

500 ml glass
1 liter plastic
1 liter plastie

1 quart glass

1 liter plastic

1 liter plastic

1 liter plastic

Purgeable vials (2 or more)

I gallon glass
1 gallon glass
| liter plastic
Purgeable vials

I liter plastie

| liter plastic
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Table J

Example Of Sample Container And Preservation Methods

Preservative*

Iced or refrigerated
[ced or refrigerated
Iced or refrigerated

Iced or refrigerated

5 ml HNOg/liter

20 ml (2.5% K9Cro07
in 25% HNOg)/liter and iced

Iced or refrigerated

Iced or refrigerated

lced or refrigerated
Iced or refrigerated
I ml 50% NaOH/liter and iced
[ced or refrigerated

2 ml 2N) Zn(CoHg09
per liter

leed or refrigerated

Preservation used only it sample is aqueous. Non-aqueous samples are placed in a

glass bottle and iced. If the sample is strongly alkaline or acidic, a preservative
should not be used. Volume of sample includes Quality Control effort.
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X, SAMPLE CUSTODY AND DOCUMENTATION

The possession of samples must be traceable (i.e. their whereabouts must be
determinable at all times evidenced by paper to prove it) from the time the samples are
collected until they are introduced as civil or eriminal evidence in enforcement
proceedings, because of the potential evidentiary nature of sample collecting
investigations. In addition, all information pertinent to field activities must be recorded
in various forms, including loghooks, sample tags, and photographs. Such information,
since it is required and used to refresh the investigators memory years later at trial will
support the introduction into evidence of a particular sample, and potentially provide
important or corroborative evidence relevant to the matters at issue. Therefore, each
field worker must keep detailed records of inspections, investigations, photographs taken,
ete., and thoroughly review all notes betore leaving the site. Document control is
implemented to ensure that all documents for a specific project are accounted for when
the project is completed. Accountable documents include items such as loghooks, field
data records, and photos. Each document should bear a serial number and should be listed,
with the number, in a project document inventory assembled at the project's completion.
Waterproof ink should be used in recording all data in documents bearing serial numbers.

Under Rule 803(6) of the Federal Rules of Evidence written records of regularly
conducted business activities may be introduced into evidence as an exception to the
"hearsay rule" without the substantive oral testimony of the person(s) who made the
record, (IF the author can establish the proper toundation tfor admissibility (date, time,
place, who was there, identify that a document was authored by him (by signature,
initials, or handwriting) and be able to state that that type of document is kept in the
ordinary course of business). Although it is preferable, it is not always possible for the
individuals who collected, kept and analyzed samples to testify in court. In addition, if
the opposing party does not intend to contest the integrity of the sample or testing
evidence, admission under Rule 803(6) can save a great deal of trial time. For these
reasons, it is important to standardize the procedures followed in collection and analysis
of evidentiary samples to qualify for the requirement of "regularly conducted activity".
Whether or not the team members anticipate that various documents will be introduced as
evidence, they should make certain that all documents are as accurate and objective as
possible. THE SUCCESS OR FAILURE OF A COURT PROCEEDING COULD DEPEND ON
[T.

A. FIELD LOGBOOK

All information pertinent ol field activities should be entered in o bound hook with
consecutively numbered pages. At a minimum, loghook entries must include:

WHEN (date, time)

WHERE (county, state, site address, sample location)

WHO (those present directly involved)

WHAT (sample numbers, descriptions of observations and actions)
HOW (equipment used,or procedures followed)

* & ¢ o o
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Additional entries, of a WHY nature may be included, particularly if the sampler
feels they could act as collateral aids in refreshing his memory at a later date.
HOWEVER, caution should be exercised that these are essentially objective in nature as
they too would be considered as evidence. Such entries could include:

. Name and address of field contacts (federal, state, or local representatives
present but not directly involved in activity)

Type of process producing the material

Type of media sampled (drinking water, wastewater, sediment, etc.)
References such as maps or photographs taken or acquired of the sampling site
Any tield measurements made such as pH, total organic vapors, or
explosiveness

Because sampling situations vary widely, notes should be as descriptive and inelusive as
possible. Those reading the entries should be able to reconstruct the sampling situation
trom the recorded information. Language must be objective, factual, and free of personal
feelings or opinions or any other inappropriate terminology. It anyone other than the
person to whom the loghook was assigned makes an entry, they must date and sign it.
Errors should be corrected with a single line drawn through the error; the correct data
filled in, and the correction entry initialed and dated.

B. PHOTOGRAPHS

Photographs can be the most accurate demonstration of the tield worker's
observation. They can be significant to the field team during future inspections, informal
meetings, and hearings. A photograph should be documented withe the entries listed as
MUST listed in part A, above, if it is to be valid representation of an existing situation. [t
is a good idea to sign and date the final print or transparency, to aid in positive
identification at a tuture date. Comments should be limited to an objective description.
Photographs should be taken with a camera-lens system with a perspective similar to that
afforded by the naked eye.

C. SAMPLE LABELS

tach sample should be labeled using waterproof ink and sealed immediately after it
is collected. Labels should be filled out before collection to minimize handling ot the
sample container. Records should be Kept of the assignment of serial sample tags to field
personnel if such forms are used. Sample tags must never be discarded. Lost, voided, or
damaged tags should be immediately noted in the loghook of the person to whom they
were assigned.

l.abels must be Fiemly attised to the sample containers . Tags attached by string

are acceptable when gummed labels are not available or applicable. The container must
be dry enough for a gummed label to be sceurely attached. The label must include at the
minimium the assigned sample number. I supporting information, i.c. Name of collector,
date and time of collection, place ol collection are not included on this label, such
information MUST be recorded in the bound field logbook at the time of actually taking
the sample and directly keyed to the assigned sample number and cross referenced to the
appropriate Field Data Sheet and Chain of’ Custody Form, and Analysis Requested form.
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D. CHAIN-OF-CUSTODY PROCEDURES

As in any other activity that may be used to support litigation, the sample collector
must be able to provide documentation ot the chain of possession and evidence of the
continued custody of any samples which are offered for evidence. Written procedures
must be available and followed whenever evidentiary samples are collected, transterred,
stored, analyzed, or destroyed. The primary objective of these procedures is to create an
accurate written record which can be used to trace the possession and handling of the
sample from the moment of its collection through its analysis and to its introduction as
evidence.

A sample is considered to be in someone's "custody” if:

It is in one's actual possession, or
It is in one's view, atter being in one's physical possession, or

- It is in one physical possession and then locked up so that no one can tamper
with it, or

. It is kept in a secured area, restricted to authorized and accountable personnel
only.

During sampling collection and shipment, specific procedures should be followed to
maintain proper chain-of-custody and accurate field inventory sheets, loghooks, and other
supporting documentation. DO NOT LOSE THEM!

1. Sample Collection, Handling, and Identification

The number of persons involved in collecting and handling samples should be kept to
a safe minimum. Field records should be completed at the time the sample is collected
and should be signed or initialed, including the data and time, by the sample collector(s).
Field records (in addition to those listed in Part A. of this section) should contain the
following information:

Unique sampling or log number

Custody form numbers, if supplied

Preservative used

Name of collector(s)

Copies of Field Data Sheets, Chain of Custody documentation, Analysis
Requested, Airbill or Waybill documents if shipped by common carrier

[t should be contirmed by the sampler writing in his or her field log that each sample
is identified by the approved pressure-sensitive gummed label or standardized tag on the
container, and if the individual container is sealed,

The sample container should then be placed in a teansportation case, along with the
shipping copies ol chain-of-custody record Torm, pertinent field records, and analysis
request forms as needed. The transportation case should be sealed or locked. A locked or
sealed ice chest eliminates the need tor ¢lose oversight of the individual samples.
However, on those occasions when the use of an ice chest is inconvenient, the collector
should seal the cap of the individual sample container in such a way that any tampering
would be easy to detect.
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When samples are composited over a period of time, unsealed samples can be
transferred from one crew to the next. The transferring crew should list the samples and
condition and a member of the receiving crew should verify the condition abd sign the
list. The receiving crew either transfers the unfinished composite samples to another
crew or treats the finished composite sample as described above for samples.

It is desirable to photograph the sample location or any visible pollution to facilitate
identification later. At the time the photo is taken, the photographer should record time,
date, site location, and a brief description of the subject in the Field Log book. If
Polaroid is used, the photographer should sign and date on the back of the photo. Film,
developed negatives, transparencies, photographs and written records that may be used as
evidence should be handled in such a way that chain-ot-custody can be established.

2. Transfer of Custody and Shipment

When transferring the samples, the transferee must sign and record the date and
time in the chain-of-custody record (Either Fig. 2 or Fig. 6). Custody transters in the
field should be documented and account for each sample, although samples may he
transferred as a group (as long as each individual sample in the group is identified). Every
person who takes custody must note it the individual samples or the sealed shipping
container is correctly sealed and in the same condition as noted by the previous custodian;
and must fill in the appropriate section of the chain-of-custody record. To minimize
custody records, the number ot custodians in the chain-of-possession should be minimized
(if possible).

All packages sent to the laboratory should he accompanied by the c¢hain-of-custody
record and other pertinent tforms. A copy of these forms should be retained by the
originating person. Have the designated agent of the commmon carrier sign and date the
field copy of the chain of custody form. Mailed pachages can be registered with return
receipt requested. For packages sent by common carrier, receipts, bills ot lading, airbills
or waybills or copies of these documents must be retained as part of the permanent
chain-of-custody documentation. If the originals of such documents must be forwarded to
finance for payment, be sure to keep a true copy (a true copy is one made or photocopied
by an individual who signs and dates the copy to identity it as an accurate reproduction of
the original: "True copy of original. Made by John Doe, February 30, 1980.") tor the chain
of custody documentation. Samples to be shipped must be packed so as not to break and
the package should be sealed or locked so that any tampering can be readily detected.

The EPA shipper and receiving personnel should both note the condition of the container
scals (broken or unbroken) each time possession is exchanged. The preferred procedure
includes use of a custody seal (Figure 3) wrapped across filament tape that is wrapped
around the package at least twice. The custody seal is then folded over and stuck to itselt
so that the only acceess to the package is by cutting the Yilunent tape or breaking the seal
to unwrap the tape. The seal is then signed. As an alternative, tamper proof” tape may be
used to seal across the filiment tape.

Upon receiving the sample container the laboratory will verity the integrity of the
custody seals by noting in the "miscellancous” section of the Field Data Sheet/Chain of
Custody sheet "seals intact” or "seal broken”, initialed and dated. It containers arrive
with broken seals, the Laboratory will immediately notify the Project Officer and the
RQAMO. .
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E. LABORATORY NOTIFICATION AND REPORTING

It is important to notify the Regional Sample Management Control Center (RSMCC)
by phone and verify the shipping schedule before sampling, whenever possible. The caller
should indicate that it is a high priority situation (if appropriate) and verify that the lab
will be able to receive the samples. Queries about the sample arrival, position in the job
stream ete., should be directed to the RSMCC.

In an emergency situation, when the EPA RSMCC or laboratory cannot be notitied
prior to sampling, the sampler must keep accurate records of sampling procedures and
locations. The sampler may use a physical description of the sample location, provided
that it is descriptive enough to differentiate between loeations. As soon as possible
following the emergency response, a completed QAP will be submitted to facilitate
tracking and response.

All prospective samplers or Project Officers should contact the Sample Control
Center prior to any sampling to obtain copies of their required forms. A list of the forms
often required by laboratories include:

Chain of Custody Record (Figure 2)

Examples of Custody Seals (Figure 3)

Analysis Required: X-91,Priority Pollutants - Organics (Figure 4)
Analysis Required Sheet: X-92, Metals (Figure 5)

Field Sample Data Sheet, with Chain of Custody (Figure 6)
Analysis Required: X-93, Physical and General inorganies and lon
Chromatograph (Figure 7)

Analysis Required: X-94, Oxygen Demand, Solids & Nutrients (Figure 8)
Contract Lab Organic Trallic Report (Kigure 9)

Contract Lab [norganices Traffic Report (Figure 10)

Contract Lab High Hazard Traffic Report (Figure 11)

Samplers should find out in advance which of these forms the laboratory requires.

F. CORRECTIONS TO DOCUMENTATION

If an error is made on any accountable document assigned to one individual, that
individual may make corrections simply by deawing a tine through the error and entering
the correct information. The erroncous information should not be obliterated. Any
subsequent error discovered on an accountable document should be corrected by the
person who made the entey. All corrections must be initialed and dated.
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“EPA
A Y 4
United States Region 10
Environmental Protection 1200 Sixth Avenue
Agency Seattle WA 98101
CHAIN OF CUSTODY RECORD
PROJECT SAMPLERS: {Signature)
LAB # STATION DATE TIME SAMPLE TYPE 3522 | REMARKS
T |2 2 12 g & |:é&
> g |8 | [F |2 5%
T |E IR (3
E w
RELINQUISHED BY: isignatures RECEIVED BY: tsignatre/ DATE/TIME
RELINQUISHED BY: /Signarurel RECEIVED BY: rSonetrei SATE/TIME
RELINQUISHED BY: {Signaturel RECEIVED BY: {Signature/ DATE/TIME
RELINQUISHED BY: Swnswrei REC'V'D BY MOBILE LAB FOR FIELD | DATE/TIME
ANAL.: /signaturer
DISPATCHED BY: rSignaturel ! DATE/TIME RECEIVED FOR LAB BY: rsignatwres DATE/TIME
METHOD OF SHIPMENT:

Distribution. Onginal — Accompany Shipment
One Copy — Survey Coordinator Field Files

FIGURE 2
Chain Of Custody Record
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DATE >~
\;*““ "“'t,, UNITED STTAchTS.ON AGENCY SAMPLE NO. :
; % ENVIRONMENTAL PRO i &
§ O OFFICIAL SAMPLE SEAL SIGNATURE %
2 Q 4
%,‘ j PRINT NAME AND TITLE  (Inspector, Analyst ar Technician) ;
"aL paott® w

OATE

Figure 3
Examples of Custody Seals

EPA FORM
7500-~2 (R7=75)
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EPA Region 10 Laboratory Analyses Required
Project Name: Project Code: Account Code:
Matrix Codes icrcie ans oniy) / Sampie Numbers /
10 Water-Total
11 Water-Dissolved
40 Sediment/ Soil
45 Semi-Solid/Siudge
46 Sediment for EP Toxicity
70 Tissue
80 Oil/Solvent
00 Other Ar}aly/ Comp
Init/Date
GC/MS Organic Scans
Base/Neutrals/ Acids B/N/A
62 Base/Neutrais Only B8/N 1
51 Voletiie Organics VOA
65 Acids Only Acid
Specific (GC/MS) Organics List Selow
GC Organic Scans
71 Pesticide/PCB's Pest/PCB
74 PCB’s Oniy PCB
54 Purgeabie Helocarbons Purg
8 Trihalomethanes Trihal
73 Herbicides Herb
70 Chiorinated Hydrocarbons
70 Organaophosphate Pesticides
Specific {GC) Organics Lisr Beiow
Specific Organics at
Other Miscellsneous
67 PolyAromHydro (HPLC) PAH
40 Oil idemification Oil-id
40 Phenolics (AAP) Phenot
40 Oil & Grease Oil & Greas |
40 Flashpoint Flashpt ! i i
| ]
! |
— :
| - T .
! B [ 1 | [ J
Save samples after analysis? NONE, SOME or ALL. 1 somz. croe samoie numpers 1
Special detection imints and comments
Progect DINCEr SIGhature eI

EPA X-#1 Lab Copy

. . FIGURE 4
Analysis Required: X-91, Priority Pollutants - Organics
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EPA Region 10 Laboratory Analyses Required
METALS
Project Name: Project Code: Account Code:
Matrix Codes icrcie one onyi L Sample Numbers 7
10 Water-Totat
11 Water-Dissoived
40 Sediment/Soil
45 Semi-Solid/Siudge
46 Sediment tor EP Toxicity
70 Tssue
80 Qil/Solvent /
00 Other
Metals icrcle WG 8
Workgroup 30 - Standard Method
Workgroup 34 - EP Toxicity Method :::/Ig/af: me
Aluminum Al
Antimony Sb
Arsanic As
Barium Ba
Berylhum Be
Boron B
Cadmium cd
Calcium Ca
Chromium Cr
Cnromium Hi w Cr+6 ~ I
Cobalt Co
Copper Cu
iron Fe
Lead Pb
Magnesium Mg
Manganese Mn A
Mercury Hg
Molybdenum Mo
Nicke! Ni
Potassium K
Setenium Se !
Silver Ag T
Silicon Si ! [
Sodium Ne !
Thallium T i
Vanadium v T
Zinc 2n ! | ! | ]
[ | | | '
! ! ' § t ! } ) N !
f ; T 1 . ; | : i } i | ]
: P ! ! : ! i :
] ] ! | 7 I 7 - ]
] i I : | i | ]
1 ' T ' I ( f B .
Save samples after analysis? NONE, SOME or ALL. w SOME. circe samow numpers .
Sopecial mits, methods and comments
Propect Oftcer Signature Late

EPA X-32  Lab Copy

FIGURE 5
Analysis Required: X-92, Metals
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FIELD SAMPLE DATA AND CHAIN OF CUSTODY SHEET

€74 Rwgon 10 lers:
Seats WA 50101 3 Enforcement/Custody Samplers:
Project Code: Account: O Possible Toxic/Hazardous Notes:
Name/Location: [J Data Confidentiat
Project Officer: 0O Data for Storet Recorder: TG Faaed
MATRIX CONTAINERS LAB STATION DATE COMPOSITE ONLY STATION
PRESERY. NUMBER NUMBER DESCRIPTION
w €l g [ ENDING DATE
o H
28] |83 | |elle g
38| 1zlalElE| |51F Yr | Wk Seq Yr | Mol Dy| Time |Mo|Dy| Time [|2[Freq
T7T -1 11 -
LAB DEPTH cot QA TEMP ] pH [CNDCTVTY MISCELLANEOUS CHAIN OF CUSTODY RECORD
NUMBER pMMTDy CODE DEG umho/cm
CD c
g2
Yr {Wk | Seq Si> lnsunomsusn BY:1Sgmanre) RECEIVED BY:/Sgaense) DATE/TIME
-+ Iﬁzunnulsum BV 5prarans RECEIVED BY: iSpnanve DATE/TIME
11T lnsuuouususn BY 15 gnnat RECEIVED BV iSyrarre! DATE/TIME
T1' 71 Insunoumuzo BY:iSignatuel REC'V'D BY MOBILE LAB DATE/TIME
- FOR FIELD ANAL.: /Spaerurel
-1- DISPATCHED BY: iSgrawer  DATE W—lmon LAB BY:(Sgnenre) DATE/TIME
O O METHOD OF SHIPMENT

taboratory Copy Froect Oftxcer Copy
L
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Fisld o« Ottwe Copy
Ank
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9861 YoJey
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EPA Region 10 Laboratory Analyses Required

PHYSICAL & GENERAL INORGANICS AND
ION CHROMATOGRAPH

Project Name: ProjectCode: ___________ Account Code:

Matrix Codes rcircee one oniys [
10 Water-Total

11 Water-Dissolved

40 Seciment/Sail

45 Semi-Solid/Sludge

46 Sediment tor EP Toxicity
70 Trssue

80 Oil/Solvent

00 Other

Sample Numbers /

‘Analy/Comp
Init/Date

Physical & General
Inarganics WG (10/

Turbidity TURB
pH (Lab)} pH
Conductivity COND
Total Alkalinity T ALK
Totsl Hardness T HARD
Bicarbonate HCO3
Caicium Ca
Carbonate co3
Chioride [«]
Fluoride F
Sulfate S04-TOT
Sulfide S
Cyanide CN
Acidity Acidity
Hardness CaC03
Cotor Color

lon Chromatograph WG /80

Calcium Ca

Chioride (o]

Cyanide CN

Fiyoride F

Magnesium Mg

Potassium K

Sodium Na | | { \ | J

Sulfate S04 ' | ! ] - ! ! ! !

Nnrate NO3 H ! | | ] ] | i

Nrtrite NO2 : I ! ! ! ! | ;

Ortho Phosphorous 0O-Phos. i ! { ! ’r ! i | )
|

7
i | ' | ]

| ! ] ; ! !
T

| T ]
T . ' T
t '

i
1
T
:
1
|

T T T T n ;
i ' t

Save samples after analysis? NONE, SOME or ALL. w508 cocn sompie rumpers -

Special detection imits and comments.

Frosect Ofticer Signeture Oate

EPA X-53  Lab Copy

. FIGURE 7
Analysis Required: X-93, Physical and Gener

‘ al Inorganics
and lon Chromatograph
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EPA Region 10 Laboratory Analyses Required
OXYGEN DEMAND, SOLIDS AND NUTRIENTS
Project Name: Project Code: Account Code:
Matrix Codes (circie one onty [ Sampile Numbers 7
10 Water-Totsl /
11 Water-Dissoived
40 Sedirment/Soil
45 Semi-Solid/Sludge
46 Sediment for EP Toxicity
70 Twssue
80 Oil/Soivent /analy/Comp
00 Other irit/Date
Oxygen Demand & Carbon WG 1@
Bio. Oxygen Demand  BOD/S day {
Bio. Oxygen Demsnd 800720 day
Bio. Oxygen Demand  BOD/60 dey
Bio. Oxygen Demand
(5-day) Carbonsceous 80D/5 day-C
Chem. Oxygen Demand COD
Total Organic Carbon  TOC
Solids wG 15
Total Dissoived TOS
Total Sus. Solids SS
Tota! Solids TS
Volatile TVS
Volatile Suspended TVSS
Settleabie Solids SetSids
% Tota! Solids % Tot
% Volstile Solids % V Sids
Grain Size Gm Siz
Nutrients wG (20
Ammonia NH3
*Nitrate NO3 L ! !
*Nitrmte NO2 [ I R
Nitrate + Nitrite NO3 + NO2 : i |1 | | |
Kieldahl Kjel-N f - | ) ! i )
A Total Phosphorous T-Phos i i | i i | \ i |
| Drssoived Pnosphorous  D-Phos i : | ! ) | 1 [
i *Ortho Phosphorous 0O-Phos t . ! ] I i N T ! |
;| Dissolved Orth. Phos.  D-O Phos I S — e
) . 1 1 I i ! . i
i i | j ] - i T T | I | ;
: T 7 ; T
. H v ] | i | T 1 b . 1 1
i S EG BT T M. IS Lt ol L2€C wig (7% ot CPomias 0o DL metd Tl g,
+ Save samples after analysis? NONE, SOME or ALL. r s0umf crcre sampio numner:
' Special detecrion limits and comments:
Proyect Oliccer Signeture Daie

)

ZPA X84 Lab Copy

. _ FIGURFE 8
Analysis Required: X-94, Oxygen Demand, Solids and Nutrients

15
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o US. ENVIRONMENTAL PROTECTION AGENCY HWI Sample Management Office Sample Nurnber
; & ‘E PO Box 818, Alexondna, Virnia 22313—703 557-2490«FTS 557-2490 AR .
%2 ORGANICS TRAFFIC REPORT JB 102
(@ Case Number: ® SAMPLE CONCENTRATION  |(® Ship To:
{Check One)
: — Low Concentration
Sample Site Name/Code: —— Medium Concentration
Attn:
SAMPLE MATRIX 1 7 T 1 I
((;);ed( Ons) Transfer
— . Water .
___ Soil/Sediment Ship To:
(®Regional Office: ______ | (6) For each sample collected specify numbe:
ing P 1: of containers used and mark volurne level
Sampling Personne of contamners v _
~ Wat
B 102 (Exlerractnb]e)
{Name) Number of | Approximat,
Containers | Total Volum ;s 102 -Vae
{Phene) Water (Extractable)
Sampling Date: (Extractable) Water
jB 102
Water (Extractable)
(Begmn) (End) | (VOA)
A ; Soil/Sediment B 102 - ?Vsa;f,;mme)
@ Shipping Information : 1)
Scil/Sediment, B 102 - X,act)s;
)
N of Carri (VOA)
ame er g
Other i 102 '(“;,'&{)
Do Shpped RULE o)
i
B o102 e
ABirbill Number: :
JB 1 L 2 - So.il/Sediment
Sample Description (® Samplel (VOA)
__ Surface Water ___ Mixed Media B 102 -?g%l)ffdimem
—— GroundWater ___ Solids
—_ Leachate _ Other (specity)

Special Handling Instructions:
(e.g., safety precautions, hazardous nature)

SMOCOPY

FIGURE 9
Contract Laboratory Organic Traftic Report
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@ W 2 [ 4

@ Case Number:

Sample Site Name/Code:

@ SAMPLE CONCENTRATION
{Check One)
Low Concentration
Medium Concentration
(3 SAMPLE MATRIX
(Check One)

Water
Soil/Sediment

@ Sampling Office:

Shipping Information:

Sample Number
MJA 700
@ Ship To
Attn
Transfer
Ship To:

FIGURE 10

Sampling Personnel: Name Of Carrier:
(Name) A700 -Takl&2
(Phone) Date Shipped:
Sampling Date: ‘
Airbill Number: A700 - Task 1 &2
(Begin) (End)
— -Task 3
@ Sample Description: Mark Volume Level A700
s ((Che;\l; One) On Sample Bottle
——_ Durtace Water . ired
Ground Water Check Analysis require AT70Q -Tak3
—— Leachate — Task1&2
—— Mixed Media — Task 3 Ammonia
—— Sohds Sulfide Task 3
Other Cyanide A 7 0 O as
(speciiy)
MATCHES ORGANIC SAMPLE NO. 1 A 70 0 Tack 3
i
SMOCOFPY f

M} AT700 -Task3

Contract Laboratory [norganics Traftic Report



Section No.: X--ALL QAPs

Revision No.: 2
Date: March 1986
Page: 15 of 15

US. ENVIRONMENTAL PROTECTION AGENCY CLPSamp]eManqu&m S

PO. Bax 818— Alexandna, Vrgaa 22313 Phone 703/557-2490~FTS/5572490.

FIELD SAMPLE RECORD
_ Case Number: (2) Field Sample Description: 3 Ship Tor
— Drum
Sample Ste Name/Code: — Aqueous Liqud
-. Sluage
- %olhd
- Attn:
~. Cther — _
3) Sampling Office: (5) Known or Suspected Hazards: ® Sample Location:
Sampling Personnel:
(name)
{phone)
Sampling Date: @ Preparations Requested:
5 (check below) '
tbegm) end Sample Volume: 15152
8) Shipping Informa _ \%am Sroen |
8) Shippi Hon: _ Volatile Organics 1
~ . Base/Neutral, Acd, 5152
TCDD ;
(name of carrer) __ Pesticides, PCB 1 5152
_ Inorganics . ;
ate o ) _ Total Metals ] 5152 ;
(Gate sappec: Total Mercury ‘

.~ Swong Aac Amons ;

(aroy, amoer) |

S, Special Handling Instructions:

SMO Copy

FIGURE 11
High Hazard Tratfic Report
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XI, CALBRATION PROCEDURES, FREQUENCY; PREVENTATIVE MAINTENANCE

The calibration procedures and frequencies for laboratory analytical methods will be
those specified in SW-846. If field measurements are to he taken, all equipment and the
appropriate check and calibration procedures should be described by reference in the
QAPP.

Maintenance of equipment is an important part of every laboratory and field
operation. In the Regional Laboratory, contract laboratory, or field operations, the
responsibility of routine operating care lies with the analysts using the instruments.
Every manufacturer furnishes instrument maintenance manuals for their equipment.
These are kept on file in each laboratory for frequent reference; adjustments or repairs
whieh ecannot be performed to satisfy these manuals are contracted to the manufacturer's
service department or representative.

Preventative maintenance procedures are discussed in detail in the Regional
Laboratory QA Manual.

Preventive maintenance and check procedures for field instrumentation will he
described separately for each instrument identified for use in the QAPP
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X0, ANALYTICAL PROCEDURES

Methods and references for most analyses are summarized in table 4.

Analysis of chemical and biological samples collected during field investigations will be
performed by the Regional laboratory or contract laboratory program with established
protocols and QA procedures described in SW-846 or contract requirements. When
approved or recommended EPA procedures are not available, a written description of the
procedure will be included as a reference to an EPA recommended method and what
modification have been made. Modifications to approved or recommended methods for
analytical methods will be deseribed on the sample alteration checklist (in Appendix C,
page 4) of the QAPP.
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Methods and Minimum Detection Limits for RCRA Analysis

SW-846 Method Detection Limit
Parameter .Number ug/L
[gnitability 1010 N/A
Corrosivity 9040 N/A
Reactivity Sect.6 N/A
EP Toxicity 1310 N/A
Antimony 7040,7041 200., 3.0
Arsenic 7060 1.0
Barium 7080,7081 100., 2.0
Cadmium 7130,7131 5.0, 1.0
Chromium 7190,7191 20., 1.0
Chromium, Hexavalent 7196,7197 verification
Lead 7420,7421 100., 1.0
Merecury 7470 0.2
Nickel 7520,7521 40., 1.0
Selenium 7740 2.0
Silver 7760 10.0
Halogenated Volatile Organics 8010 0.03-0.5*
Nonhalogenated Volatile Organics 8015 1.0 ug/G sample
Aromatic Volatile Organics 8020 1.0 ug/G sample
Acrolein, Acrylonitrile, Acetonitrile 8030 1.0 ug/G sample
Phenols 8040 0.1-16.0*
Pthalate Esters 8060 0.29-3.0*
Organochlorine Pesticides and PCBs 8080 0.004-0.176%*
Nitroaromatics and Cyclic Ketones 8090 0.06-5.0*
Polynueclear Aromatic Hydrocarbhons 8100 1.0 ug/G sample
Chlorinated Hydrocarbons 8120 0.03-1.19%*
Organophosphorus Pesticides 8140 0.1-5.0%*
Chlorinated Herbicides 8150 0.1-200.0*
Volatile Organics (GC/MS) 8240 1.6-7.2
Semi-volatile Organics (GC/MS) 8270 0.9-45.0*
Polynuclear Aromatic Hydrocarbons (HPL.C) 8310 0.4-2.3*
Total and Amenable Cyanide 9010 Not Defined
Total Organic Halides (TOX) 9020 "
Sulfides 9030 v
ptl 9040 ren
*x

ug/L.  microgram per Liter
ug/G microgram per gram

Dependent on individual compound within group.



Table 4 (Cont'd)

Parameter

Sample Preparation - Metals

Acid Digestion Procedure tor Flame Atomic
Absorption Spectroscopy

Acid Digestion Procedure for Furnace Atomic
Absorption Spectroscopy

Acid Digestion of Oils, Greases, or Waxes
Dissolution Proecedure for Oils, Greases or Waxes
Aeid Digestions of Sludges

Alkaline Digestion

Sample Preparation - Organics

Separatory 'unnel Liquid - Liquid Extraction
Continuous Liquid - Liquid Extraection
Acid-Base Cleanup Extraction

Soxhlet Extraction

Sonication Extraction

Sample Introduction — Organics

Purge and Trap

Section No. XI1

Revision No. 0
Date

Page 3 of 3

-846 Method Number

3010

3020
3030
3040
3050
3060

2030
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XM, DATA REDUCTION, VALIDATION AND REPORTING

Each QAPP will identify individuals responsible for handling data, and describe the
type of information to be transmitted with the data at each step. In general, laboratories
will provide verified data sets to the Project Officer and/or designated QA Coordinator
with adequate documentation to allow independent data validation. The Project Officer
and/or QA Coordinator is responsible for conducting checks for internal consistency,
transmittal errors, laboratory protocols, and finally, a check for eomplete adherence to
the quality control elements specified in Sections 6, 9, 10, and 12 of this manual.

Data storage needs unique to the WMB operations will be specified after
consultation with ESD data management staff. Such needs might include the way in which
data are referenced to original documents, particular data qualifiers to be used, the level
of detail with which sampling and analysis methods are to be described, and the inclusion
of certain types of descriptive information or additional data. Procedures and criteria for
evaluating both historical data and new data tor completeness and comparability for
database inclusion should be developed by the WMB QA Coordinator in conjunction with
the ESD data management staft. Any other procedures or criteria used by the HWMB or
their contractors for assessing data validity must be described in the QAPP. All data
submitted by contractors must be in a form consistent with other WMB investigations and
compatible with the Regional Data Management System.

The data analysis scheme planned for collected data, including units, and statistical
tests to be used will be speciflied in the QAPP. While such specification may be by
citation from this guidance, the Project Officer should encourage a well thought out
project plan and should clearly identify additional data needs to ensure comparability with
study site reference data or historical comparisons

Each project officer is responsible for the accuracy of the reduction of data to
reports or final file inclusion. If precision or accuracy are outside of established
acceptance limits, data analyzed with that group of QA data must either be re-analyzed
or considered for corrective action. Where appropriate and defensible adjustments cannot
be made, the data should not be used. The Project Officer is also responsible for further
use or release of the data or derived project reports.

Standardized forms are to be used tor data collection, analysis requests, reduction
and reporting. While data are entered into the computer system, the forms package will
be submitted to the WMB following QA acceptance.

On at least a yearly basis, WMB will cooperate with the SMO/RSCC, ESD in a
review and audit of the computer system records of analysis, ete. maintained on the
sample tracking and laboratory reporting systems.
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XIV, INTERNAL QUALITY CONTROL CHECKS

Each measurement system shall have predetermined limits to identify when
corrective action is required, before data becomes unacceptable. The QAPP will specify
(from Table 4, Section XII) the analytical procedures to be used to identify that point.

The QAPP will address controls for accurate location of sampling stations, the
rationale used in selecting the number and location of those stations, for sample
collection, and for sample handling, and the type and frequency of QA/QC samples as set

forth in Table 5:

Data Characteristic
Frequeney*
Evaluated

Sample Type

Table 5: Level Of Effort In QA Sampling

Recommended

Field/Transport
Contamination

Field/Transfer
Contamination

Sampling Equipment

Laboratory
Contamination

Accuracy (Field
variability

Accuracy

Precision (Field
Variability)

Precision (Lab
Variability)

Container
Contamination

Field Blank

Field Blank

Field Blank

Lab (reagent)
Blank

Field Spiked

Standard

Addition (Spike)

and performance
evaluation samples
or standard reference
materials: One per
20 samples

Field
replicates

Laboratory
One per bateh run

Empty
Container

One per 20 samples

One per 20 samples

As appropriate Final Rinse

One per batch run

One per 20 samples

One per 10 Samples

One per 20 samples or
One per sample event

One per 10 samples or
One per sample event

One per container lot

Where two alternatives are cited, the recommended alternative is that resulting in

more frequent analysis. Where less than 20 samples are taken at a site, Transport
and/or Transfer blanks shall be taken to provide QA even to the minimum sampling

efforts.
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XIV, INTERNAL QUALITY CONTROL CHECKS

Each measurement system shall have predetermined limits to identify when
corrective action is required, before data becomes unacceptable. The QAPP will specity
(tfrom Table 4, Section XII) the analytical procedures to be used to identify that point.

The QAPP will address controls for accurate loeation of sampling stations, the
rationale used in selecting the number and location of those stations, for sample
collection, and for sample handling, and the type and trequency of QA/QC samples as set

forth in Table 5:

Data Characteristic
Frequen('-y*
Evaluated

Sample Type

Table 5: Level Of Effort In QA Sampling

Recommended

Field/Transport
Contamination

Field/Transfer
Contamination

Sampling Equipment

Laboratory
Contamination

Accuracy (Field
variability

Accuracy

Precision (I'ield
Variability)

Precision (Lab
Variability)

Container
Contamination

Field Blank

Field Blank

Field Blank

Lab (reagent)
Blank

Field Spiked

Standard

Addition (Spike)

and performance
evaluation samples
or standard reference
materials: One per
20 samples

Field
replicates

Laboratory
One per batch run

Empty
Container

One per 20 samples

One per 20 samples

As appropriate Final Rinse

One per batch run

One per 20 samples

One per 10 Samples

One per 20 samples or
One per sample event

One per 10 samples or
One per sample event

One per container lot

Where two alternatives are cited, the recommended alternative is that resulting in

more frequent analysis. Where less than 20 samples are taken at a site. Transport
and/or Transter blanks shall be taken to provide QA even to the minim m sampling

efforts.
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XV, PERFORMANCE AND SYSTEM AUDITS

Each QAPP will describe the internal and external performance and system audits
that will be required to monitor the capability and performance of the measurement
system(s).

Performance and system audits for WMB sampling and analysis operations will
consist of on-site reviews of field and laboratory quality assurance systems and equipment
for sampling, calibration, and measurement. This includes review of items such as
documentation ot quality control data, completeness of field forms, field data storage and
filing procedures, and sample custody sheets. Environmental monitoring equipment will
be routinely maintained and calibrated during field use (see Preventive Maintenance).

Region 10 Laboratory and contract laboratories are required to take part in
performance evaluation studies conducted by the Environmental Monitoring and Support
Laboratory (EMSL) in Cincinnati, OH. and Las Vegas NV.. Results of these audits are
available from the RQAMO. For internal quality control applications, analytical
standards used in preparing performance evaluation samples and guidance for their use
can be obhtained from:

Environmental Monitoring Systems Laboratory. U.S. Environment:l
Protection Agency. las Vegas, NV 89114

Environmental Monitoring Systems Laboratory. U.S. Environmental
Protection Agency. Cincinnati, OH 45268

The RQAMO in conjunction with the WMB QAC will develop and conduet system
audits based on this manual and also conduct optional site technical audits of operations
detaitled in the QAPPs.

The WMB QAC ensures that each aspect of a project detailed in a QAPP will have
performed adequate internal audits of performance and systems bhefore submitting quality
assurance reports to the management.
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XV1. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

The assessment of data precision, accuracy, completeness,and blanks will be made
by the HWMB project officer or QAC.

Assessment of Precision:

The mean, C, of a series of replicate measurements if concentration, Ci, is
calculated as:

i=1
where n = number of replicate measurements; C, C; are both on g/l or mg/Kg

The estimate of precision of duplicate measurements is expressed as the relative
percent difference (RPD):

RPD = Cy-Cj x 100

The RPD calculated will be compared with the respective goals identified in the
QAPP.

The estimate of precision of a series of replicate measurements (primarily used in
GC/MS analysis) is expressed as the relative standard deviation (RSD) where:

Assessment of Accuracy:

Accuracy is monitored by analyzing standards, samples that have heen spiked with
standard solutions, and control samples. Approximately 10% of all samples are
analyzed as spiked samples. The acceuracy of new analytical methods is veritied by
analyzing replicate spiked samples intermixed with routine samples.
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XVI CORRECTIVE ACTION

Corrective actions can fall into two categories:
1. Handling of sampling analysis, data processing, or equipment failures.

2. Handling of non-conformance or non-compliance with the QA
requirements that have been set forth (objectives for measurement data).

Each QAPP will address the corrective measures to be taken for the method or
equipment failure type of problem. [t will include predetermined limits of sample and
data acceptability, identification ot the corrective action, and the organizational level
responsible for approval of action. Routine procedures for correcting and limiting data
processing errors will cover data coding, data entry, and data reporting. A formal
corrective actions program is difficult to define in advance for the non-conformance or
non-compliance type of problem. Each QAPP will list who is responsible for taking
actions, when actions are to he taken, and who ensures that actions taken produce desired
results. A special form is included with the example QAPP to tacilitate such
documentation.

Corrective actions will be taken by the project officer when data are found to be
outside the predetermined limits of acceptability. The acceptable data range will be
listed on the corrective action form, which also provides a checklist for procedures to be
followed.
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XVIL QUALITY ASSURANCE REPORTS TO MANAGEMENT

Reports to the WMB Branch Chief and the Project Officer will be made periodically
by the QA Coordinator. QAPPs will identify the mechanism of and the points to which
the reports will be made. QA reporting should be tied to the completion of various
elements of the QAPP rather than to general time periods. The reports will contain
information regarding data aceuracy, precision, completeness, result of system and
performance audits along with any reports of corrective action, sample alteration, or
other significant QA problems. Through this mechanism, effective solutions to project
problems may be developed and applied.



Section No. XIX
Revision No. 4]
Date

Page 1 of 1

XIX., SAFETY

RCRA inspectors must occasionally deal with the risk of incurring illness or injury
while conducting investigations. They cannot anticipate every hazard, so they must take
precautions to prevent illness or injury to themselves, other workers, and the public.

Since RCRA inspectors cannot eliminate risk, they must reduce it to the lowest
feasible level. No set of rules can be uniforinly applied to every situation. The Project
Officer must judiciously apply the guidelines ot the EPA Standard Operating Safety
Guides (SOSQG) at each site visited. The Project Officer must access those variables
peculiar to each investigation in order to establish appropriate safeguards. The EPA
Region 10 Safety and Health Officer (RSHO) is available at 442-0370 for consultation on
appropriate levels of protection, equipment, ete. to use for each investigation.

Generally, all RCRA site inspections requiring the collection of samples or potential
exposure to toxic materials will require a site safety plan. The Project Officer is
responsible for preparing the site satety plan. If the investigation is quite complex, the
RSHO will prepare or assist with the preparation of the plan. The site safety plan in
non-emergency situations must he written, posted, distributed and signed by all project
team members, and discussed with them prior to visiting the site. Emergency situations
may require verbal safety instruction and use of standard operating procedures until
specific protocols can be written. The SOSG will be used as standard operating procedure
in emergency situations.

Annex 9 and 10 of the SOSG are two examples of site safety plans. Examples of job
functions requiring to use of levels C and B are described on pages A9-2 and A9-3 of the
SOSG.

All RCRA inspectors must complete training as described in the Regional Policy on
Health, Safety and Proficiency Training before being allowed to participate in a RCRA
inspection or investigation.

Special safety considerations may be addressed as part of the QAPP. Because a
formal safety plan is already required as separate documentation on any field activity,
such considerations would only address the possible effect ot plan limits on achieving data
quality objectives. '
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GLOSSARY OF TERMS

AUDIT

A systematic check to determine the quality of operation of some function or activity.
Audits may be of two basic types: 1) performance audits on which quantitative data are
independently obtained for comparison with routinely obtained data in a measurement
system, or 2) system audits of a qualitative nature that consist of an on-site review of a
laboratory's quality assurance system and physical facilities for sampling, calibrations,
and measurement.

CHAIN-OF-CUSTODY

Documentation that describes the physical control of a sample, measurcment or document.

DATA QUALITY

The totality of features and characteristics of data that bears on its ability to satisfy a
given purpose. The characteristics of major importance are accuracy, precision,
completeness, representativeness, and comparability. These characteristics are defined
as follows:

- Accuracy - the degree of agreement of a measurement (or an average of
measurements ot the same thing), X, with accepted reference or true value, T,
usually expressed as the difference between the two values, X-T, or the
difference as a percentage of the reference or true value, 100 (X~T)/T, and
sometimes expressed as a ratio, X/T. Accuracy is a measures of the bias in
the system.

- Precision - a measure of mutual agreement among individual measurements of
the same property, usually under prescribed similar conditions. Precision is
best expressed in terms of the standard deviation. Various measures of
precision exist depending upon the "prescribed similar conditions.”

- Defensibility — ability to document the origin, chain of custody, matrix of
scientifically acceptable operations performed, reduction, and transcription of
data, so that their limitations, representativeness, and applicability are known.

- Completeness - a measure of the amount of valid data obtained from a
measurement system compared to the amount that was expected to be
obtained under ¢orrect normal conditions.

- Representativeness — expresses the degree to which data accurately and
precisely represent a characteristic of a population, parameter variations at a
sampling point, a process condition, or an environmental condition.

- Comparability - expresses the confidence with which one data set can be
compared to another.




DATA VALIDATION

A systematic process for reviewing a hody of data against a set of criteria to provide
assurance that the data are adequate for their intended use. Data validation consists of
data editing, screening, checking, auditing, verification, certification, and review.

ENVIRONMENTALLY RELATED MEASUREMENTS

Terms used to describe essentially all tield and laboratory investigations that generate
data involving 1) the measurement of chemical, physical, or biological variables in the
environment, 1) the determination of the presence or absence of contaminants in waste
streams, 3) assessment of health and ecological effect studies, 4) conduct of elinical and
epidemiological investigations, 5) performance of engineering and process evaluations, 6)
study of laboratory simulation ot environmental events, and 7) study or measurement of
pollutant transport and tate, including dispersion models.

PERFORMANCE AUDITS

Procedures used to determine quantitatively the accuracy of the total measurement
system or component parts thereof.

QUALITY ASSURANCE

The total integrated program for assuring the reliability of monitoring and measurement
data. A system for integrating the quality planning, quality assessment, and quality
improvement efforts to mneet user requirements.

QUALITY ASSURANCE PROGRAM PLAN

An orderly assemblage of management policies, objectives, principles, and general
procedures by which an agency or laboratory outlines how it intends to produce data of
known and accepted quality.

QUALITY ASSURANCE PROJECT PLAN

An orderly assembly of detailed and specific procedures which delineates how data of
known and acceptable quality are produced tor a specilic project. (A given agency or

laboratory would have only one quality assurance plan, but would have a specitic Quality
Assurance Project Plan(QAPP) tor each of its projects.)

QUALITY CONTROL

The routine application of procedures for obtaining prescribed standards ot pertormance
in the monitoring and measurement process.

STANDARD OPERATING PROCEDURE (SOP)

A written document that details an operation, analysis, or action whose mechanisms are

thoroughly prescribed and that is commonly accepted as the method for performing
certain tasks.
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PART 261 —IDENTIFICATION AND
LISTING OF HAZARDOUS WASTE

Subpert A—Genersl

Sec.

261.1 Purpose and scope.

261.2 Detinition of solid waste.

261.3 Definition of hazardous waste.

261.4 Exclusions.

261.5 Bpecial requirements for hazardous
waste generated by amal]l quantity gen-
erators.

261.6 Requirements for recyclable materi-
als

2617 Residues of hazardous waste in
empty containers.

Subpart D—Criteria for identifying the Cherec-
teristics of Hazardous Waste and for Lirting
Hezerdous Westes

261.10 Criteria for {dentifying the charac-
teristics of hazardous waste,
261.11 Criteris for listing hazardous waste,

Subpart C—Characteristics of Hazardous
Waeste

261.20 General.

261.21 Characteristic of ignitability.
261.22 Characteristic of corrosivity.
261.23 Charuacteristic of reactivity.
261.24 Chanacteristic of EP toxicity.

Subpert D—Lists of Hezerdous Wastes

261.30 General.

26131 Hazardous wastes from non-specific
sources.

261.32 Harzardous wastes from specific
sources.

261.33 Discarded commercial chemical
products, off-specification species, con-
talner residues, and spill residues there-
of.

ArrINpices

ArrENDIX  I—REPRESENTATIVE BAMPLING
MrTHODS

Arropix II—-EP Toxicity TEsT ProcE-
DURES

ArrenDix III—CRHEMICAL ANALYSIS TEsT
MrTHobs

Arrenpix IV—[REszrvip roan RADIOACTIVE
WasTz TEST METHODS)

Arrrnix  V—(RESERVED voR INFECTIOUS
WASTE TREATMENT SPECIFICATIONS)

Arrenpix  VI—[RrsErvep ror ETiOLOGIC
AGENTS]

Arrenpix VII—Basis POR LISTING HAZARD-
oUs WaSTE

ArrENDIX VIII—HAZARDOUS CONSTITUENTS

APPENDIX IX—WasTES ExcLupen UNDER
§§ 260.20 anD 260.22

§ 2611

Sec.
Arrenptx X—METHOD OF ANALYSIS FOR

CLORINATED Disgnzo-r-D10XINS AND Di-
BENZOFURANG

AUTHORITY: Secs. 1006, 2002(a), 3001 and
3002 of the Bolid Waste Disposal Act. as
amended by the Resource Conservation and
Recovery Act of 1876, as amended (42 US.C.
6005, 69012(a), 6821, and 69822).

8ounce: 45 FR 33119, May 18, 1880, unless
otherwise noted.

Subport A—General

8 261.1 Purpoee and scope.

(a) This part identifies those solid
wastes which are subject to regulation
as hazardous wastes under Parts 262
through 265 and Parts 270, 271, and
124 of this chapter and which are sub-
ject to the notification requirements
of section 3010 of RCRA. In this part:

(1) Subpart A defines the terms
“solid waste” and “hazardous waste,”
identifies those wastes which are ex-
cluded from regulation under Parts
262 through 265, 270, 271 and 124 and
establishes special management re-
quirements for hazardous waste pro-
duced by small quantity generators
and hazardous waste which is used, re-
used, recycled or reclaimed.

(2) Subpart B sets forth the criteria
used by EPA to identify characteris-
tics of hazardous waste and to list par-
ticular hazardous wastes.

(3) Subpart C identifies characteris-
tics of hazardous waste.

(4) Subpart D lists particular haz-
ardous wastes.

(b)(1) The definition of solid waste
contained in this part applies only to
wastes that also are hazardous for pur-
poses of the regulations implementing
Subtitle C of RCRA. For example, it
does not apply to materials (such as
non-hazardous scrap, paper, textiles,
or rubber) that are not otherwise haz-
ardous wastes and that are recycled.

(2) This part identifies only some of
the materials which are solid wastes
and hazardous wastes under Sections
3007, 3013, and 7003 of RCRA. A mate-
rial which is not defined as a solid
waste in this part, or is not 8 hazard-
ous waste identified or listed in this
part, is still a solid waste and a hazard-
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ous waste for purposes of these sec-
tions if:

(i) In the case of Sections 3007 and
3013, EPA has reason to believe that
the material may be a solld waste
within the meaning of Section
1004(27) of RCRA and a hazardous
waste within the meaning of Section
1004(5) of RCRA; or

(if) In the case of Section 7003, the
statutory elements are established.

(c) For the purposes of §§ 261.2 and
261.6;

(1) A “spent material” is any materi-
al that has been used and as a result
of contamination can no longer serve
the purpose for which it was produced
without processing;

(2) “Sludge” has the same meaning
used in § 260.10 of this chapter;

(3) A “by-product” is 8 material that
is not one of the primary products of a
production process and is not solely or
separately produced by the production
process. Examples are process residues
such as slags or distiliation column
bottoms. The term does not include a
co-product that is produced for the
general public’'s use and is ordinarily
used in the form it is produced by the
process.

(4) A material is “reclaimed” if it is
processed to recover s usable product,
or if it is regenerated. Examples are
recovery of lead values from spent bat-
teries and regeneration of spent sol-
vents.

(6) A material {5 “‘used or reused” if
it is either:

(1) Employed as an ingredient (in-
cluding use as an intermediate) in an
industrial process to make a product
(for example, distillation bottoms
from one process used as feedstock In
another process). However, g8 material
will not satisfy this condition {f dis-
tinct components of the material are
recovered as separate end products (as
when metals are recovered from
metal-containing secondary materials);

or

(i) Employed {n a particular func-
tion or application &s an effective sub-
stitute for a commercial product (for
example, spent pickle liquor used as
phosphorous precipitant and sludge
conditioner in wastewater treatment).

(6) "“Scrap metal"” is bits and pieces
of metal parts (e.g.,) bars, turnings,

40 CFR Ch. | (7-1-85 Edition)

rods, sheets, wire) or metal pieces that
may be combined together with bolts
or soldering (e.g., radiators, scrap auto-
mobiles, railroad box cars), which
when worn or superfluous can be recy-
cled.

(7) A materisl is “recycled” if it is
used, reused, or reclaimed.

(8) A material is “accumulated spec-
ulatively” if it is accumulated before
being recycled. A material is not accu-
mulated speculatively, however, if the
person accumulating it can show that
the material is potentially recyclable
and has a feasible means of being recy-
cled; and that—during the calendar
year (commencing on January 1)—the
amount of material that is recycled, or
transferred to a different site for recy-
cling, equals at least 75 percent by
weight or volume of the amount of
that material accumulated at the be-
ginning of the period. In calculating
the percentage of turnover, the 75 per-
cent requirement is to be applied to
each material of the same type (eg.,
slags from a single smelting process)
that is recycled in the same way (ie.,
from which the same material is recov-
ered or that is used in the same way).
Materials accumulating in units that
would be exempt from regulation
under § 261.4(c) are not be included in
making the calculation. (Materials
that are already defined as solid
wastes also are not to be included In
making the calculation.) Materials are
no longer in this category once they
are removed from accumulation for re-
cycling, however.

{45 FR 33119, May 19, 1980, as amended at
48 FR 14203, Apr. 1, 1983; 50 FR 663, Jan. 4,
1985)

Errecrive Datr Notx: At 50 FR 663, Jan.
4, 19835, § 261.1(c) was added, effective July
5, 1988.

§ 261.2 Definltion of solid waste.

(a)(1) A solid waste is any discarded
material that is not excluded by
§ 261.4(a) or that is not excluded by
variance granted under §§ 260.30 and
260.31.

(2) A discarded material is any mate-
rial which is:

(1) Abandoned, as explained in para-
graph (b) of this section; or
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(1) Recycled, as explained in para-
graph (c) of this section; or

{i1) Considered inherently waste-
like, as explained in paragraph (d) of
this section.

(b) Materials are solid waste {f they
are abandoned by being:

(1) Disposed of; or

(2) Burned or incinerated; or

(3) Accumulated, stored, or treated
(but not recycled) before or in lieu of
being abandoned by being disposed of,
burned, or incinerated.

{(c) Materials are solid wastes if they
are recycled—or accumulated, stored,
or treated before recycling—as speci-
fied in paragraphs (cX1) through
(cX4) of this section.

(1) Used in a manner constituting
disposal (1) Materials noted with a “*”
in Column 1 of Table I are solid wastes
when they are:

(A) Applied to or placed on the land
in & manner that constitutes disposal;
or

§261.2

(B) Contained in products that are
applied to the land (in which case the
product itself remains a solid waste).

(i) However, commercial chemical
products listed in § 261.33 are not solid
wastes if they are applied to the land
and that {s their ordinary manner of
use.

(2) Bumning for energy recovery. (1)
Materials noted with a “*” in column 2
of Table 1 are solid wastes when they
are;

(A) Burned to recover energy;

(B) Used to produce a fuel;

(C) Contained in fuels (in which case
the fuel itself remains a solid waste).

(11) However, commercial chemical
products listed in § 261.33 are not solid
wastes If they are themselves fuels.

(3) Reclaimed. Materials noted with
& “*" in column 3 of Table 1 are solid
wastes when reclaimed.

(4) Accumulated speculatively. Mate-
rials noted with a “*” in column 4 of
Table 1 are solid wastes when accumu-
lated speculatively.

TABLE 1
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Nota.—The terms “spent . "ehadges”, “by-pr

(d) Inherently waste-like materials.
The {oliowing materials are solid
wastes when they are recycled in any
manner:

(1) Hazardous Waste Nos. F020, F021
(unless used as an ingredient to make
a product at the site of generation),
F022, F023, F026, and F028.

(2) The Administrator will use the
following criteria to add wastes to that
1ist:

(1XA) The materials are ordinarily
disposed of, burned, or incinerated; or

(B) The materials contain toxic con-
stituents listed in Appendix VIII of
Part 261 and these constituents are

" and “scrap metal” are detned in § 261.1.

not ordinarily found in raw materials
or products for which the materials
substitute (or are found in raw materi-
als or products in smaller concentra-
tions) and are not used or reused
during the recycling process; and

(i) The material may pose a sub-
stantial hazard to human health and
the environment when recycled.

(e) Materials that are not solid waste
when recycled. (1) Materials are not
solid wastes when they can be shown
to be recycled by being:

(1) Used or reused as ingredients in
an industrial process to make a prod-
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uct, provided the materials are not
being reclaimed; or

() Used or reused as effective sub-
stitutes for commercial products; or

(i11) Returned to the original process
from which they are generated, with-
out first being reclaimed. The material
must be returned as a substitute for
raw material feedstock, and the proc-
ess must use raw materials as principal
feedstocks. '

(2) The following materials are solld
wastes, even if the recycling involves
use, reuse, or return to the original
process (described in paragraphs (e)1)
(H-dil) of this section):

(i) Materials used in a manner con-
stituting disposal, or used to produce
products that are applied to the land;
or

(i) Materials burned for energy re-
covery, used to produce & fuel, or con-
tained in fuels; or

(1if) Materials accumulated specula-
tively; or

(ilv) Materials listed in paragraph
(d)X1) of this section.

(1) Documentation af claims that
malerials are not solid wastes or are
conditionally exempt from regulation.
Respondents in actions to enforce reg-
ulations implementing Subtitle C of
RCRA who raise a claim that a certain
material is not a solid waste, or ia con-
ditionally exempt from regulation,
must demonstrate that there is a
known market or disposition for the
material, and that they meet the
terms of the exclusion or exemption.
In doing 80, they must provide appro-
priate documentation (such as con-
tracts showing that a second person
uses the material as an ingredient in a
production process) to demonstrate
that the material i{s not & waste, or is
exempt from regulation. In addition,
owners or operators of facilities claim-
ing that they actually are recycling
materials must show that they have
the necessary equipment to do so.

(50 FR 664, Jan. 4, 1985)

Errzctrve DAtz Notx At 50 FR 664, Jan.
4, 1985, § 261.2 was revised, effective July 5,
1985 (except for paragraph (e) which was ef-
fective December 20, 1984). For the conven-
lence of the user, the superseded text is set
out below:

40 CFR Ch. | (7-1-83 Editien)

12612 Definition of solid waste.

(s) A solld waste is any garbage, refuse,
studge or any other waste material which is
not excluded under § 261.4(a).

(b) An “other waste material” is any solid,
liquid, semi-solid or contained gaseous mate-
rial, resulting from industrial, commercial,
mining or agricultural operations, or from
community activities which:

(1) 1s discarded or is being accumulated,
stored or physically, chemically or biologi-
cally treated prior to being discarded; or

(2) Has served its original intended use
and sometimes i3 discarded; or

(3) Is & manufacturing or mining by-prod-
uct and sometimes is discarded.

(¢) A material is “discarded” {f it is aban-
doned (and not used, re-used, reclaimed or
recycled) by being:

(1) Disposed of; or

(2) Burned or incinerated, except where
the material is being burned as a fuel for
the purpose of recovering usable energy: or

(3) Physically, chemically, or biologically
treated (other than burned or incinerated)
in lieu of or prior to being disposed of.

(d) A material is “disposed of” if it is dis-
charged, deposited, injected, dumped,
spilled, leaked or placed into or on any land
or water so that such material or any con-
stituent thereof{ may enter the environment
or be emitted into the air or discharged into
ground or surface waters.

(e) A “manufacturing or mining by-prod-
uct” is & material that is not one of the pri-
mary products of & particular manufactur-
ing or mining operstion, is a secondary and
incidental product of the particular oper-
ation and would not be solely and separate-
1y manufactured or mined by the particular
manufacturing or mining operation. The
term does not include an intermediate man-
ufscturing or mining product which results
from one of the steps in a manufacturing or
mining process and is typically processed
through the next step of the procesas within
a short time.

§261.3 Definition of hazardous waste.

(a) A solid waste, as defined in
§ 261.2, is a hazardous waste if:

(1) It is not excluded from regula-
tion as a hazardous waste under
§ 261.4(b); and

(2) It meets any of the following cri-
teria:

(1) It exhibits any of the characteris-
tics of hazardous waste identified in
Subpart C.

(1) It is Usted In Subpart D and has
not been excluded from the lists in
8ubpart D under §§ 260.20 and 260.22
of this chapter.

354



vironmental Protection Agency

i) It is a mixture of a solid waste
d a hazardous waste that is listed in
ibpart D solely because it exhibits
e or more of the characteristics of
zardous waste identified in Subpart

unless the resultant mixture no
ager exhibits any characteristic of
zardous waste {dentified in Subpart

dv) It is & mixture of solid waste and
.e or more hazardous wastes listed in
ibpart D and has not been excluded
>m this paragraph under §§ 260.20
«@ 260.22 of this chapter; however,
e following mixtures of solid wastes
«d hazardous wastes listed in Sub-
ot D are not hazardous wastes
xcept by application of paragraph
)2) ) or (i) of this section) if the
nerator can demonstrate that the
Ixture consists of wastewater the dis-
warge of which is subject to regula-
n under either Section 402 or Sec-
mn 307(b) of the Clean Water Act (in-
uding wastewater at facilities which
ive eliminated the discharge of
astewater) and:
(A) One or more of the following
ent solvents listed in § 261.31—
rbon tetrachloride, tetrachloroethy-
ne, trichoroethylene—provided that
¢ maximum total weekly usage of
iese  solvents (other than the
nounts that can be demonstrated not
» be discharged to wastewater) divid-
1 by the average weekly flow of
astewater into the headworks of the
«cllity's wastewater treatment or pre-
eatment system does not exceed 1
art per million; or
(B) One or more of the following
rent solvents listed in § 261.31—meth-
.ene chloride, 1.1.1-trichloroethane,
1lorobenzene, o-dichlorobenzene, cre-
’ls, cresylic aclid, nitrobenzene, tolu-
ae, methyl ethyl ketone, carbon di-
1fide, isobutano}l, pyridine, spent
alorofluorocarbon solvents—provided
1at the maximum total weekly usage
[ these solvents (other than the
mounts that can be demonstrated not
3 be discharged to wastewater) divid-
d by the average weekly flow of
‘astewater into the headworks of the
acllity’s wastewater treatment or pre-
reatment system does not exceed 25
arts per million; or
(C) One of the following wastes
sted in  §261.32—heat exchanger

§261.3

bundle cleaning sludge from the petro-
leum refining industry (EPA Hazard-
ous Waste No. K050); or

(D) A discarded commercial chemi-
cal product, or chemical {ntermediate
liated in § 261.33, arising from de mini-
mis losses of these materials from
manufacturing operations in which
these materials are used as raw mate-
rials or are produced in the manufac-
turing process. For purposes of this
subparagraph, “de minimis” losses in-
clude those from normal material han-
dling operations (e.g. spills from the
unloading or transfer of materials
from bins or other containers, leaks
from pipes, valves or other devices
used to transfer materials), minor
leaks of process equipment, storage
tanks or containers; leaks from well-
maintained pump packings and seals;
sample purgings; rellef device dis-
charges; discharges from safety show-
ers and rinsing and cleaning of person-
al safety equipment; and rinsate from
empty containers or from containers
that are rendered empty by that rins-
ing; or

(E) Wastewater resulting from labo-
ratory operations containing toxic (T)
wastes listed in Subpart D, provided
thst the annualized average flow of
laboratory wastewater does not exceed
one percent of total wastewater flow
into the headworks of the facility's
wastewater treatment or pre-treat-
ment system, or provided the wastes,
combined annualized average concen-
tration does not exceed one part per
million in the headworks of the facili-
ty’'s wastewater treatment or pre-treat-
ment facility. Toxic (T) wastes used in
laboratories that are demonstrated
not to be discharged to wastewater are
not to be included in this calculation.

(b) A solid waste which i{s not ex-
cluded from regulation under para-
graph (a)(1) of this section becomes a
hazardous waste when any of the fol-
lowing events occur:

(1) In the case of a waste listed in
Subpart D, when the waste first meets
the listing description set forth in
Subpart D.

(2) In the case of a mixture of solid
waste and one or more listed hazard-
ous wastes, when a hazardous waste
listed in Subpart D is first added to
the solid waste.
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(3) In the case of any other waste
(including & waste mixture), when the
waste exhibits any of the characteris-
tics identified in Subpart C.

(¢) Unless and until it meets the cri-
teria of parsgraph (d)

(1) A hazardous waste will remain a
hazardous waste.

(2)1) Except as otherwise provided
in paragraph (¢)(2)il) of this section,
any solid waste generated from the
treatment, storage, or disposal of a
hazardous waste, including any sludge,
spill residue, ssh, emission control
dust, or leachate (but not including
precipitation run-off) is a hazardous
waste. (However, materials that are re-
claimed from solid wastes and that are
used beneficially are not solid wastes
and hence are not hazardous wastes
under this provision unless the re-
claimed material is burned for energy
recovery or used in a manner consti-
tuting disposal.)

(1) The following solid wastes are
not hazardous even though they are
generated from the treatment, stor-
age, or disposal of a hazardous waste,
unless they exhibit one or more of the
characteristics of hazardous waste: (A)
Waste pickle liquor sludge generated
by lime stabilization of spent pickle
liquor from the iron and steel industry
(S8IC Codes 331 and 332).

(d) Any solid waste described in
paragraph (c) of this section is not a
hazardous waste if it meets the follow-
ing criteria:

(1) In the case of any solid waste, it
does not exhibit any of the character-
istics of hazardous waste identified in
Subpart C.

(2) In the case of & waste which is a
listed waste under Subpart D, contains
a waste listed under Subpart D or is
derived from a waste listed in Subpart
D, it also has been excluded from
paragraph (c) under §§ 260.20 and
260.22 of this chapter,

{46 FR 33119, May 19, 1980, ss amended at
46 FR 66588, Nov. 11, 1981; 50 FR 14319,
Apr. 11, 1885)

ErrzcTivi DATE NoTE: At 50 FR 664, Jan
4. 1985, and corrected at 60 FR 14319, Apr.
11, 1985, § 261.3(c)(2) was revised, effective
July 5, 1985. For the convenience of the
user, the superseded text is set out below:
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(c) » e e

(2X1) Except as otherwise provided in
paragraph (cX2Xil) of this section, any solid
waste generated from the treatment, stor-
age. or disposal of s hazardous wasle, In-
cluding any sludge, spill residue, ash, emis-
sion control dust or leachate (but not in-
cluding precipitation run-off) is a hazardous
waste.

(11) The following solid wastes are not has-
ardous even though they are generated
from the treatment, storage, or disposal of a
hazardous waste, uniess they exhibit one or
more of the characteristics of hazardous
waste: (A) Waste pickle liquor sludge gener-
ated by lime stabilization of spent pickle
liquor from the lron and steel industry (8I1C
codes 331 and 332).

8 261.4 Exclusions.

(a) Malterials which are not solid
wastes. The following materials are
not solid wastes for the purpose of this
part:

(1X1) Domestic sewage; and

(i1) Any mixture of domestic sewage
and other wastes that passes through
a sewer system to a publicly-owned
treatment works for treatment. ‘‘Do-
mestic sewage” means untreated sani-
tary wastes that pass through a sewer
system.

(2) Industrial wastewater discharges
that are point source discharges sub-
Ject to regulation under Section 402 of
the Clean Water Act, as amended.

[Comment This exclusion applies only to
the actual point source discharge. It does
not exclude industrial wastewaters while
they are being colliected, stored or treated
before diacharge, nor does it exclude aludges
that are generated by industrial wastewater
treatment.)

(3) Irrigation return flows.

(4) Source, special nuclear or by-
product material as defined by the
Atomic Energy Act of 1854, as amend-
ed, 42 U.S.C. 2011 et seq.

(5) Materials subjected to in-situ
mining techniques which are not re-
moved from the ground as part of the
extraction process.

(6) Pulping liquors (i.e., black liquor)
that are reclaimed in a pulping liquor
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recovery furnace and then reused in
the pulping process, unless it is accu-
mulated speculatively as defined in
§ 261.1(c) of this chapter.

(7) Bpent sulfuric scid used to
produce virgin sulfuric acid, unless it
is accumulated speculatively as de-
fined in § 261.1(c) of this chapter.

(b) Solid wastes which are not haz-
ardous wastes. The following solid
wastes are not hazardous wastes:

(1) Household waste, including
household waste that has been collect-
ed, transported, stored, treated, dis-
posed, recovered (e.g., refuse-derived
fuel), or reused. “Household waste”
means any waste material (including
garbage, trash and sanitary wastes in
septic tanks) derived from households
(including single and multiple resi-
dences, hotels and motels, bunk-
houses, ranger stations, crew quarters,
campgrounds, picnic grounds, and day-
use recreation areas).

(2) Solid wastes generated by any of
the following and which are returned
to the soils as fertilizers:

(1) The growing and harvesting of
agricultursal crops.

(i1) The raising of animals, including
animal manures.

(3) Mining overburden returned to
the mine site.

(4) Fly ash waste, bottom ash waste,
slag waste, and flue gas emission con-
tro] waste generated primarily from
the combustion of coal or other fossil
fuels.

(5) Drilling fluids, produced waters,
and other wastes associated with the
exploration, development, or produc-
tion of crude ofl, natural gas or geo-
thermal energy.

(8)(1) Wastes which fail the test for
the characteristic of EP toxicity be-
cause chromium is present or are
listed in Subpart D due to the pres-
ence of chromium, which do not fall
the test for the characteristic of EP
toxicity for any other constituent or
are not listed due to the presence of
any other constituent, and which do
not fail the text for any other charac-
teristic, if it is shown by a waste gener-
ator or by waste generators that:

(A) The chromium in the waste is
exclusively (or nearly exclusively) tri-
valent chromium; and

§261.4

(B) The waste is generated from an
industrial process which uses trivalent
chromium exlcusively (or nearly exclu-
sively) and the process does not gener-
ate hexavalent chromium; and

(C) The waste is typically and fre-
quently managed in non-oxidizing en-
vironments.

(11) Specific wastes which meet the
standard in paragraphs (bX6)iXA),
(B) and (C) (80 long as they do not fall
the test for the charactristic of EP
toxicity, and do not fail the test for
any other characteristic) are:

(A) Chrome (blue) trimmings gener-
ated by the following subcategories of
the leather tanning and finishing in-
dustry; hair pulp/chrome tan/retan/
wet finish; hair save/chrome tan/
retan/wet finish; retan/wet finish; no
beamhouse; through-the-blue; and
shearling.

(B) Chrome (blue) shavings generat-
ed by the following subcategories of
the leather tanning and finishing in-
dustry: hair pulp/chrome tan/retan/
wet finish; hair save/chrome tan/
retan/wet finish; retan/wet finish; no
beamhouse; through-the-blue; and
shearling.

(C) Buffing dust generated by the
following subcategories of the leather
tanning and finishing industry; hair
pulp/chrome tan/retan/wet f{inish;
hair save/chrome tan/retan/wet
finish; retan/wet finish; no beam-
house; through-the-blue.

(D) Sewer screenings generated by
the following subcategories of the
lJeather tanning and finishing indus-
try: hair pulp/crome tan/retan/wet
finish; hair save/chrome tan/retan/
wet finish:; retan/wet finish; no beam-
house; through-the-blue; and shear-
ling.

(E) Wastewater treatment sludges
generated by the following subcategor-
ies of the leather tanning and finish-
ing industry: hair pulp/chrome tan/
retan/wet finish; hair save/chrome
tan/retan/wet finish; retan/wet
finish; no beamhouse; through-the-
blue; and shearling.

(F) Wastewater treatment sludes
generated by the following subcategor-
tes of the leather tanning and f{inish-
ing industry: hair pulp/chrome tan/
retan/wet finish; hair save/chrome-
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tan/retan/wet finish; and through-
the-blue. .

(G) Waste scrap leather from the
leather tanning industry, the shoe
manufacturing industry, and other
leather product manufacturing indus-
tries.

(H) Wastewater treatment sludges
from the production of TiO, pigment
using chromium-bearing ores by the
chloride process.

(7) Solid waste from the extraction,
beneficlation and processing of ores
and minerals (including coal), includ-
ing phosphate rock and overburden
from the mining of uranium ore.

(8) Cement kiln dust waste.

(9) Solid waste which consists of dis-
carded wood or wood products which
falls the test for the characteristic of
EP toxicity and which is not a hazard-
ous waste for any other reason if the
waste is generated by persons who uti-
lize the arsenical-treated wood and
wood products for these materials’ in-
tended end use.

(c) Hazardous wastes which are ex-
empted from certain regulations. A
hazardous waste which is generated in
a product or raw material storage
tank, a product or raw material trans-
port vehicle or vessel, a product or raw
material pipeline, or in a manufactur-
ing process unit or an associated non-
waste-treatment-manufacturing unit,
is not subject to regulation under
Parts 262 through 265, 270, 271 and
124 of this chapter or to the notifica-
tion requirements of Section 3010 of
RCRA until it exits the unit in which
it was generated, unless the unit is a
surface impoundment, or unless the
hazardous waste remains in the unit
more than 80 days after the unit
ceases to be operated for manufactur-
ing, or for storage or transportation of
product or raw materials.

(d) Samples. (1) Except as provided
in paragraph (dX2) of this section, a
sample of solid waste or a sample of
water, sofl, or air, which is collected
for the sole purpose of testing to de-
termine its characteristics or composi-
tion, is not subject to any require-
ments of this part or Parts 262
through 267 or Part 270 or Part 124 of
this chapter or to the notification re-
mlnllrements of Section 3010 of RCRA,
when:

40 CFR Ch. | (7-1-85 Editien)

(1) The sample iz being transported
to a laboratory for the purpose of test-
ing; or

(i1) The sample is being transported
back to the sample collector after test-
ing; or

(}ii) The sample is being stored by
the sample collector before transport
to s laboratory for testing; or

(iv) The sample is being stored in a
laboratory before testing: or

(v) The sample is being stored in a
laboratory after testing but before it is
returned to the sample collector; or

(vl) The sample is being stored tem-
porarily in the laboratory after testing
for a specific purpose (for example,
until conclusion of a court case or en-
forcement action where further test-
ing of the sample may be necessary).

(2) In order to qusalify for the ex-
emption in paragraphs (dX1) (1) and
(i) of this section, a sample collector
shipping samples to a laboratory and a
laboratory returning samples to a
sample collector must:

(1) Comply with U.8. Department of
Transportation (DOT), U.S. Postal
Bervice (USPS), or any other applica-
ble shipping requirements; or

(1i) Comply with the following re-
quirements if the sample collector de-
termines that DOT, USPS, or other
shipping requirements do not apply to
the shipment of the sample:

(A) Assure that the following infor-
mation accompanies the sample:

(1) The sample collector’s name,
malling address, and telephone
number;

(2) The laboratory’s name, malling
address, and telephone number;

(3) The quantity of the sample;

(4) The date of shipment; and

(5) A description of the sample.

(B) Package the sample so that it
does not leak, spill, or vaporize from
its packaging.

(3) This exemption does not apply if
the laboratory determines that the
waste is hazardous but the laboratory
is no longer meeting any of the condi-
tions stated in paragraph (dX1) of this
section,

(48 FR 33119, May 19, 1980, as amended at
48 FR 72037, Oct. 30, 1980; 45 FR 76620,
Nov. 19, 1880; 45 FR 78531, Nov. 25, 1980; 45
FR 80287, Dec. 4, 1980; 46 FR 27476, May
20, 198); 48 FR 47429, Sept. 25, 1981; 48 FR

358



Environmental Protection Agency

14203, Apr. 1, 1083; 48 FR 30115, June 30,
1983; 49 FR 44980, Nov. 13, 1084; 50 FR 645,
Jan, 4, 1985; 50 FR 14219, Apr. 11, 1985)

Errzctive Datz Notx: At 50 FR 665, Jan.
4, 1988, as corrected at 50 FR 14210, Apr. 11,
1985, § 261.4(a) (6) and (7) were added, ef-
fective July 8, 1986,

8261.5 Special requirements for hazard-
ous waste generated by small quantity
generatora.

(a) A generator {8 a small quantity
generator in a calendar month if he
generates less than 1000 kllograms of
hazardous waste in that month.

(b) Except for those wastes identi-
fied in paragraphs (e) and (f) of this
section, 8 small quantity generator's
hazardous wastes are not subject to
regulation under Parts 262 through
265 and Parts 270 and 124 of this
chapter, and the notification require-
ments of Section 3010 of RCRA, pro-
vided the generator complies with the
requirements of paragraph (g) of this
section.

(c) Hazardous waste that is recycled
and that is excluded from regulation
under §§ 261.8 (a)2)(ii1) and (v), (a)(3),
or 286.36 is not included in the quanti-
ty determinations of this section and
is not subject to any requirements of
this section. Hazardous waste that is
subject to the requirements of § 261.6
(b) and (c¢) and Subparts C, D, and F
of Part 266 is included in the quantity
determination of this section and is
subject to the requirements of this
section.

(d) In determining the quantity of
hazardous waste he generates, & gener-
ator need not include:

(1) His hazardous waste when it is
removed from on-site storage; or

(2) Hazardous waste produced by on-
site treatment of his hazardous weaste.

(e) If a asmall quantity generator
generates acutely hazardous waste in a
calendar month in quantities greater
than set forth below, gll quantities of
that acutely hazardous waste are sub-
Ject to regulation under Parts 262

‘through 265 and Parts 270 and 124 of
this chapter, and the notification re-
quirements of Section 3010 of RCRA:

(1) A total of one kilogram of acute
hazardous wastes listed in §§ 261.31,

261.32, or 261.33(e).

(2) A total of 100 kilograms of any

residue or contaminated soil, waste or

§ 2615

other debris resulting from the clean-
up of a spill, into or on any land or
water, of any acute hazardous wastes
listed in §§ 261.31, 261.32, or 261.33(e).

(1) A small quantity generator may
accumulate hazardous waste on-site. 1f
he accumulates at any time more than
a total of 1000 kilograms of his haz-
ardous waste, or his acutely hazardous
wastes in quantities greater than set
forth in paragraph (e)1) or (eX2) of
this section, all of those accumulated
wastes for which the accumulation
limit was exceeded are subject to regu-
lation under Parts 262 through 265
and Parts 270 and 124 of this chapter,
and the notification requirements of
Section 3010 of RCRA. The time
period of § 262.34 for sccumulation of
wastes on-site begins for a amall quan-
tity generator when the accumulated
lwuties exceed the applicable exclusion

evel,

(g) In order for hazardous waste gen-
erated by a small quantity generator
to be excluded from full regulation
under this section, the generator must:

(1) Comply with §262.11 of this
chapter;

(2) If he stores his hazardous waste
on-site, store it in compliance with the
requirements of paragraph () of this
section; and

(3) Either treat or dispose of his haz-
ardous waste in an on-site facility, or
ensure delivery to an off-site storage,
treatment or disposal facility, either of
which is:

(1) Permitted under Part 270 of this
chapter;

(i) In interim status under Parts 270
and 265 of this chapter;

(iii) Authorized to manage hazard-
ous waste by a State with a hazardous
waste management program approved
under Part 271 of this chapter;

(iv) Permitted, licensed or registered
by a State to manage municipal or in-
dustrisl solid waste; or

(v) A fecllity which:

(A) Beneficlally uses or re-uses, or le-
gitimately recycles or reclaims his
waste; or

(B) Treats his waste prior to benefi-
cial use or re-use, or legitimate recy-
cling or reclamation.

¢(h) Hazardous waste subject to the
reduced requirements of this section
may be mixed with non-hazardous
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waste and remain subject to these re-
duced requirements even though the
resultant mixture exceeds the guanti-
ty limitations identified in this section,
unless the mixture meets any of the
characteristics of hazardous wastes
identified in Subpart C.

d) If a small quantity generator
mixes a solid weste with a hazardous
waste that exceeds a quantity exclu-
sion level of this section, the mixture
i{s subject to full regulation.

{45 FR 76623, Nov. 18, 1980, as amended at
46 FR 34587, July 2, 1981; 48 FR 14204, Apr.
1, 1983; 50 FR 665, Jan. 4, 1985; 80 FR 1999,
Jan. 14, 1985; 50 FR 14219, Apr, 11, 18851

Errzcrrve Dare Norx: At 50 FR 665, Jan.
4, 1985, as corrected at 50 FR 14219, Apr. 11,
1885, § 261.5(c) was revised, effective July 8§,
1986, At 50 FR 1999, Jan. 14, 1985, { 261.5(e)
(1) and (2) were revised, effective July 18,
1985. For the convenlience of the user, the
superseded text is set out below:

§281.5 Bpecial requirements for hazardous
waste generated by small quantity generators.

(c) Hazardous waste that is beneficially
used or re-used or legitimately recycled or
reclaimed and that is excluded from regula-
tion by § 261.8(a) is not included in the
quantity determinations of this section, and
is not subject to any requirements of this
section. Hazardous waste that is subject to
the special requirements of § 261.6(b) is in-
cluded in the quantity determinations of
this section and is subject to the require-
ments of this section.

L] » . L [
(e)** e

(1) A total of one kilogram of commercial
chemical products and manufacturing
chemical intermediates having the generic
names listed in § 261.33(e), and off-specifica-
tion commercial chemical products and
manufacturing chemical intermediates
which, if they met specifications, would
have the generic names listed in § 261.33(e).

(2) A total of 100 kilograms of any residue
or contaminated soil, water or other debris
resulting from the clean-up of a spill, into or
on any lsnd or water, of any commercial
chemical products or manufacturing chemt-
cal intermediates having the generic names
listed {n § 261.33(e), or any residue or con-
taminated soil, water or other debris result-
ing from the cleanup of & spill, into or on
any land or water, of any off-spectification
commercial chemical products or manufac-
turing chemical intermediates which, if

40 CFR Ch. | (7-1-85 Editien)

they met specifications, would have the ge-
neric names listed in § 361.33(e).

L L] [ ] . L

§261.¢6 Requirements for recyclable mate-
rials.

(a)(1) Hazardous wastes that are re-
cycled are subject to the requirements
for generators, transporters, and stor-
age facilities of paragraphs (b) and (¢)
of this section, except for the materi-
als listed in paragraphs (aX2) and
(aX3) of this section. Hazardous
wastes that are recycled will be known
a5 “‘recyclable materials.”

(2) The following recyclable materi-
als are not subject to the requirements
of this section but are regulated under
Bubparts C through G of Part 268 of
this chapter and all applicable provi-
sions in Parts 270 and 124 of this chap-
ter:

(1) Recyclable materials used In a
téunner constituting disposal (Subpart

)

(1) Hazardous wastes burned for
energy recovery in boilers and indus-
trial furnaces that are not regulated
under Subpart O of Part 264 or 265 of
this chapter (Subpart D);

(1i1) {Reserved for used ofl];

(iv) Recyclable materials from which
precious metals are reclaimed (S8ub-
part F);

(v) Spent lead-acid batteries that are
being reclaimed (Subpart G).

(3) The following recyclable materi-
als are not subject to regulation under
Parts 2682 through 266 or Parts 270 or
124 of this chapter, and are not sub-
ject to the notification requirements
of Section 3010 of RCRA:

(1) Industrial ethyl alcohol that is re-
claimed;

(i) Used batteries (or used battery
cells) returned to a battery manufsc-
turer for regeneration;

(1i1) Used ofl that exhibits one or
more of the characteristics of hazard-
ous waste; or

(iv) Scrap metal.

(b) Generators and transporters of
recyclable materialg are subject to the
applicable requirements of Parts 262
and 263 of this chapter and the notifi-
cation requirements under Section
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3010 of RCRA, except as provided in
paragraph (a) of this section.

(c)(1) Owners or operators of facill-
ties that store recyclable materials are
regulated under all applicable provi-
sions of Subparts A through L of Parts
264 and 265 and Parts 270 and 124 of
this chapter and the notification re-
quirement under Section 3010 of
RCRA, except as provided in para-
graph (a) of this section.

(2) Owners or operators of facllities
that recycle recyclable materials with-
out storing them before they are recy-
cled are subject to the following re-
quirements, except as provided in
paragraph (8) of this section:

(1) Notification requirements under
Section 3010 of RCRA;

(ii) Sections 265.71 and 265.72 (deal-
ing with the use of the manifest and
manifest discrepancies) of this chap-
ter.

[60 FR 688, Jan. 4, 1985)

Errecrive Datx Note: At 50 FR 665, Jan.
4, 1985, § 261.6 was revised, effective July 5,
1985. For the convenience of the user, the
superseded text is set out below:

§261.6 Bpecial requirements for hazardous
waste which is used, re-used, recycled or re-
claimed.

(a) Except as otherwise provided in para-
graph (b) of this section, 8 harardous waste
which meets any of the following criteria is
not subject to regulation under Parts 262
through 265 or Parts 270, 271, and 124 of
this Chapter and is not subject to the notifi-
cation requirements of Section 3010 of
RCRA until such time as the Administrator
promulgates regulations to the contrary:

(1) It 15 being beneficially used or re-used
or legitimately recycled or reclaimed.

(2) It is being accumulated, stored or
physically, chemically or biologically treat-
ed prior to beneficial use or re-use or legiti-
mate recycling or reclamation.

(3) It is one of the following materials
being used, reused, recycled or reclaimed in
the specified manner:

(1) Spent pickle liquor which is reused in
wastewater treatment at a facility holding a
National Pollutant Discharge Elimination
Bystem (NPDES) permit, or which is being
accumulated, stored, or physically, chemi-
cally or biologically treated before such
reuse,

(b) Except for those wastes listed in para-
graph (a)X3) of this section, a hazardous
waste that is a sludge, or that is listed in
§ 261.31 or § 261.32, or that contains one or
more hazardous wastes listed in § 261.31 or
§ 261.32; and that is transported or stored

§ 2617

prior to being used, re-used, recycled, or re-
claimed Is subject to the following require-
ments with respect to such transporation or
storage:

(1) Notification requirements under Sec-
tion 3010 RCRA.

(2) Part 262 of this chapter.

(3) Part 263 of this chapter.

(4) Applicable provisions of Subparts A
through L of Part 264 of this chapter;

(5) Applicable provisions of Subparts A
through L of Part 265 of this chapter

(6) Parts 270 and 124 of this chapter, with
respect to storage facilities.

[45 FR 33118, May 19, 1980, as amended at
46 FR 44973, Sept. 8, 1981; 48 FR 2532, Jan.
20, 1983; 48 FR 14204, Apr. 1, 19831

0 261.7 Residues of hazardous waste in
empty containers.

(a)1) Any hazardous waste remain-
ing in either (i) an empty container or
(i) an inner liner removed from an
empty container, as defined in para-
graph (b) of this section, is not subject
to regulation under Parts 261 through
265, or Part 270 or 124 of this chapter
or to the notification requirements of
Section 3010 of RCRA.

(2) Any hazardous waste in either (1)
a container that is not empty or ({i) an
inner liner removed from a container
that is not empty, as defined in para-
graph (b) of this section, is subject to
regulation under Parts 261 through
265, and Parts 270 and 124 of this
chapter and to the notification re-
quirements of Section 3010 of RCRA.

(b)(1) A container or an inner liner
removed from & container that has
held any hazardous waste, except a
waste that is a compressed gas or that
is identified as an acute hazardous
waste listed in §§ 261.31, 261.32, or
261.33(e) of this chapter is empty if:

(1) All wastes have been removed
that can be removed using the prac-
tices commonly employed to remove
materials from that type of container,
e.g., pouring, pumping, and aspirating,
and

(11) No more than 2.5 centimeters
(one inch) of residue remain on the
bottom of the container or inner liner,
or

(ii)(A) No more than 3 percent by
welght of the total capacity of the
container remains in the container or
inner liner if the container is less than
or equal to 110 gallons in size, or
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(B) No more than 0.3 percent by
weight of the total capacity of the
container remains in the container or
inner liner if the container is greater
than 110 gallons in size.

(2) A container that has held a haz-
ardous waste that is a compressed gas
is empty when the pressure in the con-
tainer approaches atmospheric.

(3) A container or an inner liner re-
moved from & container that has held
an acute hazardous waste listed in
§§ 261.31, 261.32, or 261.33(e) is empty
if:
(1) The container or inner liner has
been triple rinsed using a solvent capa-
ble of removing the commercial chemi-
cal product or manufacturing chemi-
cal intermediate;

(il) The container or inner liner has
been cleaned by another method that
has been shown in the scientific litera-
ture, or by tests conducted by the gen-
erator, to achieve equivalent removal;
or

dii) In the case of a container, the
inner liner that prevented contact of
the commercial chemical product or
manufacturing chemical intermediate
with the container, has been removed.

{45 FR 78528, Nov. 25, 1980, as amended at
47 FR 36097, Aug. 18, 1982; 48 FR 14204,
Apr. 1, 1983; 50 FR 1909, Jan. 14, 1985)

ErvecTive DATE NotE: At 50 FR 1899, Jan.
14, 1985, §261.7(b)(1) and (3) introductory
texts were revised, effective July 15, 1985.
For the convenience of the user, the super-
seded text is set out below:

§261.7 Residues of hazardous waste in empty
containers.

(bX1) A container or an inner liner re-
moved from a container that has held any
hazardous waste, except & waste that is a
compressed gas or that Is identified in
§ 261.33(c) of this chapter, is empty if:

(3) A container or an inner liner removed
from a container that has held a hazardous
waste identified in § 261.33(c) of this chap-
ter is empty If:

40 CFR Ch. | (7-1-85 Edition)

Subpart B—Criterla for Identifying
the Cheracteristics of Hazardous
Waste end fer Listing Hazardous
Waste

§ 261.10 Criteria for identifying the char-
acteristics of hazardous waste.

(a) The Administrator shall identify
and define a characteristic of hazard-
ous waste in Subpart C only upon de-
termining that:

(1) A solid waste that exhibits the
characteristic may:

(1) Cause, or significantly contribute
to, an increase in mortality or an in-
crease -in serious irreversible, or inca-
pacitating reversible, illness; or

(11) Pose a substantial present or po-
tential hazard to human health or the
environment when it is improperly
treated, stored, transported, disposed
of or otherwise managed; and

(2) The characteristic can be:

(1) Measured by an available stand-
ardized test method which is reason-
ably within the capabllity of genera-
tors of solid waste or private sector
laboratories that are avallable to serve
generators of solid waste; or

(il) Reasonably detected by genera-
tors of solid waste through their
knowledge of their waste. ’

$261.11 Criteria for listing hazardous
waste.

(a) The Administrator shall list a
solid waste as & hazardous waste only
upon determining that the solid waste
meets one of the following criteria:

(1) It exhibits any of the character-
istics of hazardous waste identified in
Subpart C.

(2) It has been found to be fatal to
humans in low doses or, in the absence
of data on human toxicity, it has been
shown in studies to have an oral LD 50
toxicity (rat) of less than 50 milli-
grams per kilogram, an inhalation L.C
50 toxicity (rat) of less than 2 miili-
grams per liter, or & dermal LD 50 tox-
icity (rabbit) of less than 200 milli-
grams per kilogram or is otherwise ca-
pable of causing or significantly con-
tributing to an increase in serious irre-
versible, or incapacitating reversible,
fllness. (Waste listed in accordance
with these criteria will be designated
Acute Hazardous Waste.)
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(3) It contains any of the toxic con-
stituents listed in Appendix VIII
unless, after considering any of the
following factors, the Administrator
concludes that the waste is not capa-
ble of posing a substantial present or
potential hazard to human hesalth or
the environment when improperly
treated, stored, transported or dis-
posed of, or otherwise managed:

(1) The nature of the toxicity pre-
sented by the constituent.

(1) The concentration of the constit-
uent in the waste.

(ii) The potentisl of the constituent
or any toxic degradation product of
the constituent to migrate from the
waste into the environment under the
types of improper management consid-
ered in paragraph (aX3Xvil) of this
section.

(iv) The persistence of the constitu-
ent or any toxic degradation product
of the constituent.

(v) The potential for the constituent
or any toxic degradation product of
the constituent to degrade into non-
harmful constituents and the rate of
degradation.

(vi) The degree to which the constit-
uent or any degradation product of
the constituent bioaccumulates in eco-
systems.

(vil) The plausible types of improper
management to which the waste could
be subjected.

(vil) The quantities of the waste
generated at individual generation
sites or on 2 regional or national basis.

(ix) The nature and severity of the
human health and environmental
damage that has occurred as a result
of the improper management of
wastes containing the constituent.

(x) Action taken by other govern-
mental agencies or regulatory pro-
grams based on the health or environ-
mental hazard posed by the waste or
waste constituent.

(xi) Such other factors as may be ap-

propriate.
Substances will be listed on Appendix
VI1II only if they have been shown in
scientific studies to have toxie, carci-
nogenic, mutagenic or teratogenic ef-
fects on humans or other life forms.

(Wastes listed In accordance with
these criteria will be designated Toxic
wastes.)

§ 261.20

(b) The Administrator may list class-
es or types of solid waste as hazardous
waste if he has reason to believe that
individual wastes, within the class or
type of waste, typically or frequently
are hazardous under the definition of
hazardous waste found in Section
1004(5) of the Act.

(c) The Administrator will use the
criteria for listing specified in this sec-
tion to establish the exclusion limits
referred to in § 261.5(c).

Subpart C—Characteristics of
Hazardous Waste

§261.20 Geneml

(a) A solid waste, as defined in
§ 261.2, which is not excluded from
regulation as a hazardous waste under
§ 261.4(b), is a hazardous waste if it ex-
hibits any of the characteristics identi-
fied in this subpart.

[Comment: §262.11 of this chapter sets
forth the generator’s responsibility to deter-
mine whether his waste exhibits one or
more of the characteristics identified in this
subpart)

(b) A hazardous waste which is iden-
tified by a characteristic in this sub-
part, but is not listed as & hazardous
waste in Subpart D, is assigned the
EPA Hazardous Waste Number set
forth in the respective characteristic
in this subpart. This number must be
used in complying with the notifica-
tion requirements of Section 3010 of
the Act and certain recordkeeping and
reporting requirements under Parts
262 through 265 and Part 270 of this
chapter.

(c) For purposes of this subpart, the
Administrator will consider a sample
obtained using any of the applicable
sampling methods specified in Appen-
dix I to be a representative sample
within the meaning of Part 260 of this
chapter.

[Comment Since the Appendix I sampling
methods are not being formally adopted by
the Administrator, a person who desires to
employ an slternative sampling method is
not required to demonstrate the equivalency
of his method under the procedures set
forth in §§ 260.20 and 260.21.)

{45 FR 33119, May 19, 1980, as amended at
48 FR 14294, Apr. 1, 1983]
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§261.21 Characteristic of ignitability.

(a) A solid waste exhibits the charac-
teristic of ignitability {f a representa-
tive sample of the waste has any of
the following properties:

(1) It is & liquid, other than an aque-
ous solution containing less than 24
percent alcohol by volume and has
flash point less than 60°C (140°F), as
determined by a Pensky-Martens
Closed Cup Tester, using the test
method specified in ASTM Standard
D-93-78 or D-93-80 (incorporated by
reference, see § 260.11), or a Setaflash
Closed Cup Tester, using the test
method specified in ASTM Standard
D-3278-78 (Incorporated by reference,
see § 260.11), or as determined by an
equivalent test method spproved by
the Administrator under procedures
set forth in §§ 260.20 and 260.21.

(2) It is not a liquid and is capable,
under standard temperature and pres-
sure, of causing fire through friction,
absorption of molisture or spontaneous
chemical changes and, when ignited,
burns so vigorously and persistently
that it creates a8 hazard.

(3) It is an ignitable compressed gas
as defined in 48 CFR 173.300 and as
determined by the test methods de-
scribed in that regulation or equiva-
lent test methods approved by the Ad-
ministrator under §§ 260.20 and 260.21.

(4) It is an oxidizer as defined in 49
CFR 173.151.

(b) A solid waste that exhibits the
characteristic of ignitability, but is not
listed as 8 hazardous waste in Subpart
D, has the EPA Hazardous Waste
Number of D001

{45 FR 33118, May 19, 1980, as amended at
46 FR 35247, July 7, 1981)

8261.22 Characteristic of corrosivity.

(a) A solid waste exhibits the charac-
teristic of corrosivity if a representa-
tive sample of the waste has either of
the following properties:

(1) It is aqueous and has & pH less
than or equal to 2 or greater than or
equal to 12.5, as determined by a pH
meter using either an EPA test
method or an equivalent test method
approved by the Administrator under
the procedures set forth in §§ 260.20
and 260.21. The EPA test method for
pPH s specified as Method 5.2 in “Test

40 CFR Ch. | (7-1-85 Editien)

Methods for the Evaluation of Solid
Waste, Physical/Chemical Methods™
(incorporated by reference, see
$ 260.11).

(2) It is a liquid and corrodes steel
(S8AE 1020) at a rate greater than 6.35
mm (0.250 inch) per year at a test tem-
perature of §5°C (130°F) as determined
by the test method specified in NACE
(National Association of Corrosion En-
gineers) Standard TM-01-69 as stand-
ardized in “Test Methods for the Eval-
uation of B8olid Waste, Physical/
Chemical Methods"” (incorporated by
reference, see §260.11) or an equiva-
lent test method approved by the Ad-
ministrator under the procedures set
forth in §§ 260.20 and 260.21.

(b) A solid waste that exhibits the
charscteristic of corrosivity, but is not
listed as & hazardous waste in Subpart
D, has the EPA Hazardous Waste
Number of D002,

{45 FR 33119, May 19, 1980, as amended at
48 FR 35247, July 1, 1981)

£ 261.28 Characteristic of reactivity.

(a) A solid waste exhibits the charac-
teristic of reactivity if a representative
sample of the waste has any of the fol-
lowing properties:

(1) It 18 normally unstable and read-
fly undergoes violent change without
detonating.

(2) It reacts violently with water.

(3) It forms potentially explosive
mixtures with water.

(4) When mixed with water, it gener-
ates toxic gases, vapors or fumes in a
quantity sufficient to present a danger
to human health or the environment.

(8) It is a cyanide or sulfide bearing
waste which, when exposed to pH con-
ditions between 2 and 12.5, can gener-
ate toxic gases, vapors or fumes in a
quantity sufficient to present a danger
to human health or the environment.

(6) It is capable of detonation or ex-
plosive reaction if it is subjected to a
strong initiating source or if heated
under confinement.

(7) It iz readily capable of detona-
tion or explosive decomposition or re-
action at standard temperature and
pressure.

(8) It is a forbidden explosive as de-
fined in 48 CFR 173.51, or a Class A
explosive as defined in 49 CFR 173.53
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or a Class B explosive as defined in 49
CFR 173.88.

(b) A solid waste that exhibits the
characteristic of reactivity, but is not
listed as & hazardous waste in Subpart
D, has the EPA Hazardous Waste
Number of D003.

§261.24 Characteristic of EP toxicity.

(a) A solid waste exhibits the charac-
teristic of EP toxicity i, using the test
methods described in Appendix II or
equivalent methods approved by the
Administrator under the procedures
set forth in §§ 260.20 and 260.21, the
extract from a representative sample
of the waste contains any of the con-
taminants listed in Table I at a con-
centration equal to or greater than the
respective value given in that Table.
Where the waste contains less than 0.5
percent filterable solids, the waste
itself, after filtering, is considered to
be the extract for the purposes of this
section.

(b) A solid waste that exhibits the
characteristic of EP toxicity, but is not
listed as a hazardous waste in Subpart
D, has the EPA Hazardous Waste
Number specified in Table I which cor-
responds to the toxic contaminant
causing it to be hazardous.

TABLE (—MAXIMUM CONCENTRATION OF CON-
TAMINANTS FOR CHARACTERISTIC OF EP
ToxiciTY

e Yoz
hazardous Contaminant on
{milsgrams
umber per kar)

D004 80

0005 Banum 100.0

Doos Cadem 1.0

0007 Cn 50

D008 Lead 8.0

Doo% Meroury 02

Do10 5 1.0

Do Siver 5.0

Do12.............) Endnn (1.2.3.4,10,10-hexach- 0.02
ioro-1,7-epoxy-
1.4.42.5.6.7.8 8a-0Ctahydro-
1.4-ento,  ondo-5.8-cemeth-
ano-naphthalens.

D013 ............] Undane (1.2.3,4.5,6-hexs- chior- 04
oCyclohexans, QAMMA BOMeN .

D014 ...........| Methoxychior  (1,1,1-Trichioro- 10.0
2.2-bis {p-methoxy-
phenyilethane).

DO1S..............] Toxaphene (C.HCl. Technical 05
chiorinated camphens, 87-89
parcent chiorine).

§261.30

TasLE I—MAxiMUM CONCENTRATION OF CON-
TAMINANTS FOR CMHARACTERISTIC OF EP
Toxicity—Continued

EPA Muimut:
"‘:::" Comammnant on
number (misgrama
per iner)
DoV 2.4.D, (2.4-Dichiorophenary 100
D017 ... | 24.5- TP  Sivex {2.4,5-Trchio- 10

Subpart D—Lists of Hazardous
Wastes

£261.30 General.

(a) A solid waste is a hsazardous
waste if it iIs listed in this subpart,
unless it has been excluded from this
list under §§ 260.20 and 260.22.

(b) The Administrator will indicate
his basis for listing the classes or types
of wastes listed in this Subpart by em-
ploying one or more of the following
Hazard Codes:

ignitabie Wasts
C Waste
Reactrve Waste
EP Toxic Waste
Aouse ¢ Waste
Tondc Waste.

m
©
M)
€)
(]
m

Appendix VII identifies the constitu-
ent which caused the Administrator to
list the waste as an EP Toxic Waste
(E) or Toxic Waste (T) In §§ 261.31
and 261.32.

(c) Each hazardous waste listed in
this subpart is assigned an EPA Haz-
ardous Waste Number which precedes
the name of the waste. This number
must be used in complying with the
notification reguirements of Section
3010 of the Act and certain record-
keeping and reporting requirements
under Parts 262 through 285 and Part
270 of this chapter.

(d) The following hazardous wastes
listed in § 261.31 or § 261.32 are subject
to the exclusion limits for acutely haz-
ardous wastes established in § 261.5:
EPA Hazardous Wastes Nos. FO20,
F021, FO22, FO23, FO26, and FO27.

365

§261.3

(45 FR 33119, May 19, 1980, as amended st
48 FR 14204, Apr. 1, 1983; 50 FR 2000, Jan.
14, 1985}

Errzcrive Datz Nore: At 50 FR 2000, Jan.
14, 1985, §261.30(d) was revised, effective
July 15, 1985. For the convenience of the
user, the superseded text is set out below:

40 CFR Ch. | (7-1-85 Editien)
0261.30 Genersl.

(d) The following hazardous wastes listed
in § 261.31 or § 261.32 are subject to the ex-
clusion limits for acutely hazardous wastes
established in § 261.5: (Reserved]

§261.31 Hazardous wastes from non-specific sources.

The following solid wastes are listed hazardous wastes from non-specific
sources unless they are excluded under §§ 260.20 and 260.22 and listed in Appen-

dix IX.

Industry and EPA hezardous Hazardous weste Hazard

waste No. code

Generic:

F001 The 9 spent halog: d used In degressing: wirachiorosthyiena, | (T)

A y oty 149 carbon
and d T and shudh wrom e y of thess aoh in
degreasing Operytons.

F002. The following spemt 0 d sovents: y Y m

+ yh 114 1,1,2-wichioro-1,2. 2-Wor-
Ortho-c and i ol and the sl bottoms
from the recovery of thess solvents.

(2 ] The ¢ g spert halog: d Tylene, othwt othyl | (D
benzene, ethyl ether, metivy! iscbuty! ketone, Nbutyl sicohol, cycichexanone, end
methanol; snd the still bottoms irom the recovery of 1hess soivents.

FOO4 The toliowing spent 0 d ols and wic acd, and | (M)
nitrobenzene; and e sl b rom the y ol hees ok

F0OS The g spent bog ok methy! ethy! ketons, carbon | {1, T)
dauifide. isobulancl, and pyndne; and the siill botiome rom the recovery of thess
solvents.

Fooe sludges from electroplating oncept fom the | (M
fo (1) sulunc acid gizing of sk {2) 8n pleting on
carbon steel; (3) Tinc plating (segregaied basis) on cerbon stesl; (4) akurerasm or

platng on carbon ewel; (5) cb with Wn,
nc and sluminum plating on Carbon steel; end (6) chermcal siching and miting of
aluminum.

FO10 Wi siudges from the ch ol g Of aluminy m

FOO? Spent cysnide plabng bath eok from plating op [ ]

FOOB.........ccossmesremmssseemermes] PUENG DETh res«diues FOM the botiom of piating beths rom sleciroplaing operstors | (R, T)
where Cyanides sre used in the process.

Fo0o Spent stripping and g bath from g op where [(R. T)
cyaniies are used in the process.

FO10.. s rierssssssssnnsnee] QUONCHInG bath resichues from off bathe from metal hest Feating operstions where | (R, T)
Cysnides are used in the procses.

Fo11 Spant cysnid L wom seit beth pot clesning Wrom metal heat Teating L (R, T)
operations.

FO12 [ ] iNg wWaste waler reatment shuaiges rom metal heat reating operakons where | (T)
Cyanidet are used in the process.

Fo24 ¥ . incluchng DUt not kmited 0. cstilabon residues, hesvy ends. ten. eand | (T
feactor ciean-out wasies fom the duction of ris ic Py
bons, having caibon comant from one 0 fve, VNkDNg Wee fadical catatyred
processes. {This listing does not include ight ende. spent fillers end fiter s,

. siges, apert and
wastes ksied in § 261.32.).

FO20 w P and spent carbon rom hydrog purifi ™~
from the production or Wuse {as 8 ¥ i or

in a formuleting of v or P I, or of in
disies uead 10 produce ther Cide Cerhmat (This listing doss not include
wasies fom e producson of } by from highly purified 2.4.5-
trichiorophenol.).

FO21 W op and apent carbon from hydrogen chioride puriication) | (M)
from the pr or ok g Use (ae & ch I ik chh or
component in a formulating process) of p lorop or of ink i
used to produce its derivaiives.
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,merzo Hazardous weste """m"
y and EPA Hazard wass No.
wasto NO. Hazardous weste ocode

FOR2 and mpent oarbon from hydrogen chi aribi ) | ) K002 Wi sludge om e production of chvome yeliow and orange | (T)
#rom the mamulecasing use (ss & ¢ chate, or n o :

a forrudasng procees) of tetra-, pents-, or h under  alicai X003 ot siudge from the production of molybdats orange pigments 1M
condisons. K004 W shuige from the production of Tinc yellow pigrments......... 1M

Fon [ and spent carbon from hydrop on) | (H) X008 ! sludge from the prod of ch green m
from the p hon ol on equI previously used for the production K008 ~mmnwdmmmwm
o Mmaniackring uee (a8 & i d or na (mmdm
formuasng p ) of ¥ and . (Tres hsting does NOt inchude K007 shudge from the production of ron bius pigments ..................| m
wasies oM equpment used Only for the PrOCUCHON Of USs of Hexachiorophens K008 Oven residue from the production of ouide green pigs m
from hugnly purihed 2,4.5 \.)- Organic chemicals:

Foe ; and spent carbon kom hydrogen chionde purihcaton) | (H) SR ) from the production of yde from et m
fom the proch -] on | tously used lor the manulacthur- K010 ... .| Distilation side cuts from the production of sostaidehyde from ethwiens....................| (T)
ing use (a3 & ch or n & lomuisting X011 [ stream from the wasiewster swipr.er in the production of (L))
Process) of kewre-, penia-, of under alkak K013 B straam from the il in the of [L%]

[ -2 D d fomuiab irwng W, bewa-, of pentachiorophenol o de- | (H) KO14 8 from the sceionitrbe puriication column in the production of scrylonittle ........| (T)
carded formmul d YOm these op K018 oWl bx from the distilation of berayl m
ummumhﬂmwm “ opl sythe- KO8 oot onaeenne| HolVy oy Or distilistion residuss from the production of carbon tetrachioride ... | (T)
sized from prepurified 2.4.5-¥richiorop unmm) KOUT reseeserssssmcsronnen| HOEVY ondia (st DOtioms) frOm the purificstion ook n the p of| M

FO28 Rendh mmﬂ-" nated | (T) epichionohydrin.
with EPA Hazsrdous Waste Nos. FO20, F02| FO22, FO23, Foze snd FO27. [ ] J— Heavy ends from the column in ety chuct m

L] [ Heavy onds from the dstitietion of ethy n ety m
produceon,

(46 FR 4617, Jan. 16, 1981, as amended at 48 FR 27477, May 320, 1981; 49 FR 5312, Feb. 10, K020 o] HOPVY 0008 (oM the detiletion of vinyl chioride in winyl chioride monomer | (T)

1984; 49 FR 37070, Sept. 21, 1984; 80 FR 665, Jan. 4, 1985; 80 FR 2000, Jan. 14. 1985) X021 A spert cataiyst waste from & - " m

Errzcrive Datz Note: At 50 FR 685, Jan. 4, 1985, the hazardous waste listings for F007, K022 .. ] DUEHAEON DOOM tars from the production of phenol/. ) rom m

F008, F008, FO10, FO11, and F012 were revised, effective July 5, 1985. At 50 FR 2000, Jan. 14, KOZI ..o reeereererereennenn:| Ootiliation light ends from she p ol p nhydride rom nap ] (M)
1985, the hazardous waste listings for F020, F021, F022, F023, F026, F027, and F028 were :& e et | Wm*:“w“hm ﬂ;"'*,m "z“ Nephthalens ‘(_Tn)
N . h nvenite f th r, th Distilgtion Y ontho-xylens.........|
:::ﬁl:‘fv{ecuve July 15, 1885. For the convenience o e use e superseded text is set KOOt o #rofm the o om ) 1m
. K025 oo .....{ Distitation b from the production ol i by the nlrstion of m
K026 ... | 8¥p0ing st taits from the production of methy prictk
§261.31 Hazardous wastes from non-specific sources. KOZ7 oo | Contrihuge and cietiabon from tok ::M,, (‘Rn
Koas Spent catalyst from the hydrochiork reactor in the production of 1,1,1-wchior- | (T)
oethene.
Industry anc EPA hazardous Hazard 41~ p—— T Y XY stoam s¥ripper in the prody of 1,1,1-¥t oY ) ) ]
wasta No. Hazardous waste code KOS | Distiation b from the p of 1,1, m
KOG o] Hosvy onds from the heavy snde CO from the prodk of 11,1 m
. - . . . ane. '

FoO7 Soent cysnide platng beth sok wom ek - . o [A.T K030 wm“mmmmmmm [ of y m
precious metais ek ing spent Cysnice platng bath solons). . . —

FOOB..oo o] Plabng beth siudges from the boftom of platng bathe from slectroplatng opecatons | (R, T) Koy mo'w"g“’"‘m":";m‘f"" prvin e pe——— g
Mwmuuudhm, for pr melais oplatng K104 Cormbanad from - /o ““"?""’“"““m

F000 Bremt et s tieaning bath from where | R, ) m"‘"""“——"“?"""']“‘— b b from the producuon of m
Cyarsdes are used in the pr for precious metals § piatng spent . K108 - sream from the reecior product washing step In the production | (M

W snd ) beth 80k Inorganic chemicels:

FON0. e Quencleng bath siudge from baths from metal hest ¥eatng operations where | (R, T) K071 Brine purif mude from the y ool n . '
Cysrwdes we wed n the process (except for precous metals heat-treabng mwmm.w m
quenchng bath shudges). _.‘

Fo11 Spent from seft bath pot clesning from metal hest trestng { (R, T) Ko73 mwmmmmwmupdnwwm

tor pe metals heal "”'",' Yy from K108 siudge from the o i ohior N
sat beth pot Cleaning). . Peaticiden: Mmercury s m
FO12.c e M sludges from metsi heatl treatng operabons where B
Cysindes sre used in the process (sxcept for precious metals heal treavng :g; W mw““&wdm“mw*_'m-wm
) ) ot siodges). . . K033 " o and scub water from the chion ol cy n e M
production of chiordans.
Filer solids from the Mtration of hexachiorocyck n e p jon of | (T)
chord-no
-1 Vatuum stripper discharge from the chi in duch
§261.32 Hazardous wastes from specific sources. oas chiordane, e om
The following solid wastes are listed hazardous wastes from specific sources X026 SA b o s T 0 a-:.:n'm;.“ oate— m
unless they are excluded under §§ 260.20 and 260.22 and listed in Appendix IX. K097 w o ludges from the production of disuM m
K038 from the washi .nuwuphgm-* chct m
K039 m-mmmmmumwmmhnmum
Y and EPA Hazxsrdous waste Hazarg  phorate.
waste No. code K040 sludge from the of p m
:::; w ve sludge from the production of m
W00d praservation: KOO' .....{ Batiom seckment siudge om the teatment of wastewsters from wood preserang f (T) \ p from the produceon of taxap m
[ thal use and/or periachiorop!
368
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Industry andt EPA Hazard
waste NO. Hazardous wasee oode
KOAZ .......mermrimmsmmamessssees Heavy onds of ceeilation remdues Wom the chetiliston of lerschiorcbertzens in the | (T)
producsion of 2.4.5-T.
K043 2.6-D op! waste from the prodk of 24D m
K099 [\ d from the prock of 24D m
Expioerves:
K04d kidges from the sing snd p ag of exploeiy A}
(L S —— Spen carbon from the of ining exp ®)
KO4E Judges irom the " %, and g oM
load-based MItatng COMPOUNds.
KOAT ....cconnmceiersmsmaavsnsmsssenaasens Pnk/red waler rom TNT op )
Petroleum refining:
KOS ........oormrenssassmmrasrerenes w-mmmnmnmn firang ndusyry m
K049 Siop od 20lids oM e PETOIBUM TEHNING INDUBKTY ..........o.eccvsmesscensnasiesmessesesssast m
K050 Heat bundie 9 sludge from the p W industry m
Ko51 AP\ sopar siudge from the pe hreng m
K052 Tank b ded) rom the pe TOOUNG IKIBEY ....connevcrcseriinsrcssessnraoanaand m
ron snd steel:
K081 Ei control  dust/siudge from the prmary producton of siesi in elecwic | (T)
fumaces.
Spent puckie liquor rom sieel b 9 €N
control dust/siudge from secondary leed o m
Wastie ol from acxt leaching of smusson control dust/sludge from | (T)
uconduyludm
hIIges OO d during the pr of y pt m
osutcals fOm arsensc of
L3 [ ) [P OSoN Mnaon W rescues m the ctilabon of eniine-based compounds in the | (T)
pr of y ot from arsenic Of OMQANO-AMMENIC COM-
pounds.
3 [ - J— e RGOS YOM e uee Of activaled carbon for decolorzation in the produceon of | (T)
A from or orge
Ink tormulason: KDBE Soiveni washes and siudges, caustc washes and sludges, or waler washes and | (T)
siudges from cleshing wubs and squipment used in the formudaton of Nk from
pgments, dners, soaps, and stabigers contarung chromeum and lead.
Coking:
K080 A ia still bme siudge from coking op: m
Ko87 O nk tar shudge rom coking op m

[46 FR 4618, Jan. 16, 1981, as amended at 46 FR 27476-27477, May 20, 1981; 49 FR 37070,

Sept. 21, 1984)

£$261.33 Discarded commercial chemical
products, off-specification species, con-
tainer residues, and spill residues
thereof.

The following materials or items are
hazardous wastes when they are dis-
carded or intended to be discarded as
described in § 261.2(a)(2)(§), when they
are burned for purposes of energy re-
covery in lieu of their original intend-
ed use, when they are used to produce
fuels in lieu of their original intended
use, when they are applied to the land
in lieu of their original intended use,
or when they are contained in prod-
ucts that are applied to the land in
lieu of their original intended use.

(a) Any commercial chemical prod-
uct, or manufacturing chemical inter-
mediate having the generic name

listed in parsgraph (e) or (f) of this
section.

(b) Any off-specification commercial
chemical product or manufacturing
chemical intermediate which, if it met
specifications, would have the generic
name listed in paragraph (e) or (f) of
this section.

(c) Any container or inner liner re-
moved from a container that has been
used to hold any commercial chemical
product or manufacturing chemical in-
termediate having the generic names
listed in paragraph (e) of this section,
or any container or inner liner re-
moved from & container that has been
used to hold any off-specification
chemical product and manufacturing
chemical intermediate which, if it met
specifications, would have the generic
name listed in paragraph (e) of this
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section, unless the container is empty
as defined in § 261.7(b)(3) of this chap-
ter.

{Comment: Unless the residue is being bene-
ficially used or reused, or legitimately recy-
cled or reclaimed; or being accumuisted,
stored, transported or treated prior to such
use, re-use, recycling or reclamation, EPA
considers the residue to be intended for dis-
card, and thus s hazardous waste, An exam-
ple of a legitimate re-use of the residue
would be where the residue remains in the
container and the container is used to hold
the same commerical chemical product or
manufacturing chemical product or manu-
facturing chemical intermediate it previous-
ly held. An example of the discard of the
residue would be where the drum is sent to
a drum reconditioner who reconditions the
drum but discards the residue.)

(d) Any residue or contaminated soll,
water or other debris resulting from
the cleanup of a spill into or on any
land or water of any commercial
chemical product or manufacturing
chemical intermediate having the ge-
neric name listed in paragraph (e) or
(f) of this section, or any residue or
contaminated soil, water or other
debris resulting from the cleanup of a
spll], into or on any land or water, of
any off-specification chemical product
and manufacturing chemical interme-
diate which, if it met specifications,
would have the generic name listed in
paragraph (e) or (f) of this section.

[Comment: The phrase “commercial chemi-
cal product or manufacturing chemical in-
termediate having the generic name listed
in . " refers to a chemical substance
whlch is manufactured or formulated for
commercial or msnufacturing use which
consists of the commercially pure grade of
the chemical, any technical grades of the
chemical that are produced or marketed,
and all formulations in which the chemical
is the sole active ingredient. It does not
refer to a material, such as a manufacturing
process waste, that contains any of the sub-
stances listed in paragraphs (e) or (f).
Where a manufacturing process waste is
deemed t0 be a hazardous waste because it
contains a substance listed in paragraphs (e)
or (f). such waste will be listed in either
§§ 361.31 or 261.32 or will be identified as a
hazardous waste by the characteristics set
forth in Subpart C of this part.)

(¢) The commercial chemical prod-
ucts, manufacturing chemical interme-
diates or off-gspecification commercial
chemical products or manufacturing

40 CFR Ch. | (7-1-85 Edition)

chemical intermediates referred to in
paragraphs (a) through (d) of this sec-
tion, are identified as acute hazardous
wastes (H) and are subject to be the
small quantity exclusion defined in
§ 261.5(e).

[Comment For the convenience of the regu-
lated community the primary hazardous
properties of these materials have been indi-
cated by the letters T (Toxicity). and R (Re-
activity). Absence of a letter indicates that
the] compound only is listed for acute toxici-
ty.

These wastes and their correspond-
ing EPA Hazardous Waste Numbers

Hazardous
wasts N, Substance
PO2I.............| Acetsidehyds, chioro-
P0O02 N
POST...............| Acstemude, 2-Auoro-
POSS. ...........| Aostic scid, Suorp-, sodium salt
PORS...........| Acetirnicic acid, N-{(methyices-
bamoyfjoxy 1thio-, mettw! ester
POOt Iaipt f)-4-hy
and saits, when present at concentratons
greater than 0.3%
POOZ.............| 1-ACStY-2-thicurea
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Hazerdous
waste No.

POX0

PO3Y..

1.2.3.4,10,10-Hexachioro-1,4,4a.5.8,8s-
hexahydro-1,4:5,8-endo, endo-cemeth- an-

onaphthalene
1,2.3,4.10,10-Hexachioro-1.4.48.5,0,6a-

oster
Phosphorodithiosc  acid,  O.0-Gemethyt  S-(2-
(methylammo)-2-oxoetivylJesser
..| Heptachior Phosp ¥ acd,  bes{}-methylethyl)-
1,2.3.4,10,10-Hexachioro-8, 7-epoxy- oster
1,4.40.5,6,7 8. 8a-0cCiahydro-endo.endo- i acid, OO<chethyl S
1.4:5,8-dimethenonephihalens (sthytthe0)methyyl ester
1.2.3.4,10,10-Hexachioro-6, 7-epoxy- Phosphorotheoci acid, 0.0-dhethyl O~(p-nivro-
1.4.4.5,8,7,8,88-0Ctahyodro-endo, ex0- phenyl) ester
1,4:5.8-demethanonaphthalens Phowhorowuc scid, O,0-cethyl O- pyrazinyl

Phawhorohou: acd, O.0-cwmethyl O-[p-{(ch-
yiJester

¥ YINX

hexahydro-1,4:5,8-endo.ex0-
camathanonaptithelene

47 Methano THandene,  1.4.5.6.7,0,8-hep-
tachioro-3g.4,7.7e-tetrahydro-

.| 2-Methylaziridine

i Cyanide

5 2-methyl-2{methyitteo)-, [« 3
{{methylammno)carbonyl Joxame

Propanenitrie

Propanenitrile, 3-chioro-

Propenenitriie, 2-hydroxy-2-methyl-

1.2.3-Propanetnol, tnrutrate- (R)

sals
.| Pyrophosphoric acid, tetraethyl ester
Selenourea

Sodium ande

Substance

....| Acwsone {0
- wﬂﬂ

3-{pipha-A yi)-4

ﬁmﬁmmumam
of 0.3% or lees
Acmophenons

2.4

Acety! chioride (CA.T)

Aorylemide

Acorylic acid T}

Acrylonitrile

Aarune,  3-[p-twe(2-chiorosthyl)amanc)
phenyt-

{ Amivoie
.| Anitine (,T)
Auraming

.| Azasenne

4.7-cione,

A ,.:: ———
' n wl-

HA.ZII-.WW.'.-

methyt-,
...| Benzijlaceanthrylens, 1.2-Gitydro-3-methyl-

Benzlclecrine
3. 4-Benzacricne
Benzal chioride
Benz(a)

1.2

(f) The commercial chemical prod-
ucts, manufacturing chemical interme-
diates, or off-specification commercial
chemical products referred to in para-
graphs (a) through (d) of this section,
are identified as toxic wastes (T)
unless otherwise designated and are
subject to the small quantity exclusion
defined in § 261.5 (a) and ({).

[Comment: For the convenience of the regu-
lated community, the primary hazardous
properties of these materials have been indi-
cated by the letters T (Toxicity), R (Reac-
tivity), I (Ignitability) and C (Corrosivity).
Absence of a letter indicates that the com-
pound is only listed for toxicity.)

These wastes and their correspond-
ing EPA Hazardous Waste Numbers
are:

Hazardous
Waste No.

..‘wn)
y N-{4-eth

.| Acetamide, N-DH-M\-Zyi-
Acetic acid, sthyl ester (1)
Acetic acd, lead salt

. Acetic acid, thalkumi{l) sai

U214...

2-Baraaned acid ani

12 Y acid, (bw{2-ethyt-
hexyl)) ester

12 acid, ditutyl ester

1.2 yic acid. deethyi ester

12 yic acd, dmethyl ester

128 yic acd, d-n-octyl ester

B e, 1,2

B 13-

5 14
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Wasie No. Subsisnce Substance Hazedous Substance pmrier Submsrce ]
| Beraxine e ®n U208 ... .....| Ethane, 1,1,1,2-1etrachiorc- .| meiphatan
-Gonde U208 ... Ethane. 1,1,2.2-tetrachioro- Mercury
‘w:- Yone. 14 vz o dro-1.3.4 - U218 Ethanethoamde Methacryionanie (.1
it : 2-0ne u247.. 1.1.1,-4ichioro-2,2-bes{p-methony - Methanammne, N-methyl- (i)
4-Benzopyrens X Methene, bromo-
> u227 .. Ethane, 1,1,2-mchioro- Methane, chioro- (1.T)
U043 ., Ethene, chioro- .| Methane, chioromethoxy-
U042 Ethene, 2- Y . Gibro
uove .. doth
uore ¢ difuoro-
onenyl)4, v210 .| Metnane, iodo-
1 (1.1'-Bphenyl)-4.4"chamme, 3.3 -dichioro- .| Methanesulonic acid, sty ester
.| Ddbutyl phinalate "

(1.1°-Bphenyi)-4.4'-chamene, 3.3'-Chmethoxy-
(1.7'-Bphenyl)-4.4'-0 3.3 p

§-(2.3-Drchioroaiiyl) ch sopropyttivocarbamate

..} o-Dxchioroben ene

m-Ds
p-Do
330
1,4-Drxchioro-2-butene (1.T)
Drchiorodiy
3.5-Drchiorn-N-{1, 1 -chmetiyt-2-propynyl)

k benzamide
U172 | 1-Butanemane, U0es ............... Drchiore diphenyl dichioroethane
Uo3S..........) Butanoic scid, 4-[Bis(2 yiami Los1 Di dephenyl
benzene- uoze 1.1-Dich Y

Uodt ... ] 1-Blranal () uo7e 1.2-Dich y

UISe ...___) 2-Butanone (1.T) Uos ... Dichiorostihyl ether

u180 2B ; vos1 2.4-Di o |

U0SI ... | 2-Butened voe2 2.8-Dw phenol

U074 2-Butens, 1,4-dichioro- (1LT) U240 2.4-D« acid, sats and

U0 o] n-Bustyt sichohol (1) osters

U138 ... | Cacodylic acid Uosd 1.2-Dnchioroproper

uo32 Caiciumn Uos4 13-Dy P

U238 .| Carbamic acid. ethwl ester uoss 1.2:3.4-Dy un

Ui7s Carbamic acid, . othyt ester U108 ......_......| 1.4-Disthyiene doxide

U176.............| Casbamide. N-sthyl-N-ntroso- Uoss N N-Dvathythrydra

acid

Ethane, 1,1'-[methylensbus{oxy) Jbis[ 2-chioro-
..| Ethanenitrite (i, T)

.| Ethane. 1,1 -oxybis- (1}

.| Ethane, 1,1 -oxybs{2-chioro-

Ethane, p:

w an

Methanolc acd (C.T)

4,70 1.24,56.7.0.8-0cta-

.| 2.5-Furanchone
.| Furan, tetrahydro- (1}
.| Furtural (1)

D-Giucopyranoes, 2-geoxy-2(3-methyt-J-nitro-
soureido)-

tryde (I}

2.7-Nap . acid, 3.3-1Q.3'd
metwh-(1,1bphenyl)-4.4'dryl) ) -bis
l.ﬁ'bwmm)-.mm
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Hazardous Hazerdous
Waste No. Substerce Weste No. Substence
nn N-No vidin w18 L-Serine, on {ooter)
V100 N-Nwrosopyroidne See FO27 ......| Bavex
v $-Nivo-o-toluidine U0s .| 4.4'-8ubenediol, aipha.siphe’-dettyt-
un 12-Oxathicians, 2.2-dioside U208.........| Berepazotocin
U068 .| 384-1,3.2-Oxuzaphosphoring, l-t.wm g::______. Mrh::o —
stryeming hetrahydro-, cudde 2- pap ety
[UR] Y Owirare (LT vies Suhwr Mh(n‘:))
uod1 Ondrane, 2 U205 .......... | Suitr selerude (R,
vis2 Paruidehyde Soe FO27 .| 2,467
v A v207 12457
uis4 b " U208 10027
vies # o U200 1227
See FO27 .... U210 Tovschiorets
Uise 13-Pentacens 1) See FOZ7.___| 2.3.4,6-Tewnchiorophenol
ey U213 | Tetrnhyorohaen ()
u1se Phenol it T
Uosa Phenol, 2. chioro-3-methwt U215 .....e....| Thalumil) carbonate
U9 oo | Phenot, 2.4-ch U218 Thaliumyl) chiorid
o Phencl, 2.6 u217 Thehium(l) rarete
oo Phenol. 2 4-<Emethys U218 .| Thivaostamide
o1 Phanoi z.m ) U183...ccco. .| Thiomeshanol (1)
s Phencl, pentachioro- u21e. ] ioues
..M_:._ Phencl, 2.3.4,8-\ewachion- U244 | Thiem
Do 234 Thewm.
e PRIONOL, 2,4,6-WiChiOrO- e Tolsnediamine
umm 1,1041.2-pt vz Tolene disocy n
u14s Prosphoric acid, Lead selt U222 | O-Tokadne hyarochioride
UOBT .| Phosphorodithioic acid, 0.0-chethwd-, B-mettw~ U011 .. | 1H-1,2 4-Triaxol-3-amine
Lasedd u22e IRKR (
(D] Phosphorous suifide (R) u227 1.1.2-Y ath
uie0 Phthaiic anhydrid U228 ........| Trichioroethene
uies 2-Plookne U228 _____! Trichiorosthytene
v Pronamide Ui21 T .y
Utes V-Propenarmine {L.T) Ses FOZ7 .| 2.4.5-Trichiorophenal
|U1n:: m’:" 0 00| 2.4,6-Trichiorophenol
-0romo-3-chioro- Do..—.....] 2.4,5-Trichiorophencxyacetic acid
V1o a par
uin Propens, 2-ivo- () :ﬁ:‘z 1";;'7 24 "
U027 | Propane, 2.2'oxybis{2-chioro- u23s Tre23 oproprl) phosoh
U183 1,3-Propane sultons T bave
U235 | 1-Propancl, 2.3-dibromo-, phosphate (3:1) vl "w.'ﬂb.-.{" ethylaming)-
v12e 1-Propencl. 2,3-epouy- m@’ Uracl
pybood ‘.nmf o &n U043 | viewt crvorice
woz._._ |2 o]
U007 .. 2-Propenamide U248 ... wm“m: presem at concerwations of
Uos4 fro 13
U224 1-Pro 1.1.23.3.3-h U238 .. | :m‘ﬂ) "  acd 1147
U00e ........| 2-Propenenitrile U200 e Y 5 . M)-.
U152 _.......| 2-Propeneniriie, 2-methyt- (LT) omy- 181034 trimethoxy-benzoyoxy
U008 .| 2-Propencic acid (1) mw ool u
U113 | 2-Propenoic acid, ethy! ester (T} U240 FoHO'l. ;l:‘,
(VA1 ] 2-Propencic acid, 2-methyl-, ethyl ester tons
we2 2-Propencic acid, 2-methwyi-, methyl ester {1.T)
See FO27 ......| Propionic acid, 2-{2,4,5-¥ichiorop v
V1S4 .| n-Propylemine (.T) (45 FR 78520, 78541, Nov. 25, 1080, as
voe3 Propylene amended at 46 FR 12;;17'4 :1;% 2505'5‘?1"; 4‘9
ee T e armetriaminor 2 tenve.  FR 19923, May 10, 1984; , Jan. 4,
Y188 e mino}- e Ha " 1985; 50 FR 2000, Jan. 14, 1985)
uire Pyridine, yoro-N-nivoeo- Errecrivi Date Notr: At 50 FR 665, Jan.
U191 .. Pyndmne, 2-metiyt 4. 1985, §261.33 Introductory text was re-
ure4 _—ry - 23dmydobmetht2. L ed, effective July 5, 1985. At 50 FR 2000,
uUteo Pyrroie, Pydro-N-nitroeo Jan. 14, 1985, the table in paragraph (f) was
U200 - R--w- iy amended by revising certain hazardous
U201 | Aesoroinal waste numbers, effective July 15, 1985. For
U202 | Saccherin end sefa the convenlence of the user, the superseded
U203 .| Sahrole introductory text (published st 49 FR
U204 ] Bearious o 7070, Bept. 21, 1984), and entries in the
U204 Selenkum dioide 3 . Bep b ot alow:
U206 .| Selermsm deuifde (R.T) paragraph (f) table, are set ou ;
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§261.33 Discarded cial chemicsl prod-
ucts, off.specification species, container resi-
dues and spill residues thereof.

The following materials or items are haz-
ardous wastes if and when they are discard-
ed or intended to be discarded unless they
are excluded under §§ 260.20 and 260.22 and
listed in Appendix IX.

L] L] L] L] »
(‘). L 2
Hazardous
waste No. Substance

U2 ............ Proplonic acid, 242,4,5-trichiorophencary)-,
U23....e....... Siivex.
. . . . .
U232 245T,
. . . . .
u212.. 2,3.4,6-Tewrachiorophenol.
U230 2.4,5-Trichiorop |
U2 2,4.8-Trichiorophenot.
u230 2457 acid.

. . . . .

ArPENDIX I-REPRESENTATIVE SAMPLING
: MzTHODS

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

Extremely viscous lquid—ASTM Standard
D140-70 Crushed or powdered material—
ASTM Btandard D346-76 8ofl or rock-like
materisl—ASTM Standard D420-89 Soil-
like material—ASTM Standard D1453-85

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 Eval-
uation of Solid Waste, Physical/Chemical

40 CFR Ch. | (7-1-85 Edition)

Methods,” ® U.8, Environmental Protec-
tion Agency, Office of Solid Waste, Wash-
ington, D.C. 20460. {Copies may be ob-
tained from Solid Waste Information, US.
Environmental Protection Agency, 26 W.
8t. Clair 8t., Cincinnatl, Ohio 45268}

Liquid waste in pits, ponds, lagoons, and
simflar reservoirs.—“Pond Sampler” de-
scribed in “Test Methods for the Evalua-
tion of Solid Waste, Physical/Chemical
Methods.” =

This manual also contains additional in-
formation on application of these protocols.

Arroepix II-EP Toxicrry TEsST
Procxpunzs

A. Extraction Procedure (EP)

1. A representative sample of the waste to
be tested (minimum sise 100 grams) shall be
obtained using the methods specified in Ap-
pendix I or any other method capable of
yielding a representative sample within the
meaning of Part 260. [For detalled guidance
on conducting the various aspects of the EP
see “Test Methods for the Evaluation of
Bolid Waste, Physical/Chemical Methods”
(incorporated by reference, see § 260.11).)

2. The sample shall be separated into its
component liquid and solid phases using the
method described in “Separation Proce-
dure” below. 1f the solid residue ® obtained
using this method totals less than 0.85% of
the original weight of the waste, the residue
can be discarded and the operator shall
treat the liquid phase as the extract and
proceed immedistely to Step 8.

3. The solid material obtained from the
Separation Procedure shall be evaluated for
its particle size. If the solid material has a
surface area per gram of material equal to,
or greater than, 3.1 cm® or passes through a
9.5 mm (0.375 inch) standard sieve, the oper-
ator shall proceed to Step 4. If the surface
ares is smaller or the particle size larger
than specified above, the solid material
shall be prepared for extraction by crush-
ing, cutting or grinding the material so that

"These methods are also described {n
“S8amplers and Sampling Procedures for
Harardous Waste Streams,” EPA 800/2-80-
018, January 1980.

®The percent solids {s determined by
drying the filter pad at 80°C until it reaches
constant weight and then calculating the
percent sollds using the following equation:

Percent solids =

(weight of pad + solid) — (ware waight of ped)
inktial weight of sample

X 100
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it passes through a 9.5 mm (0.378 inch) sieve
or, if the material is in a single piece, by
subjecting the material to the “Structural
Integrity Procedure” described below.

4. The solid material obtained in Step 3
shall be weighed and placed in an extractor
with 16 times its weight of deionized water.
Do not allow the material to dry prior to
weighing. For purposes of this test, an ac-
ceptable extractor is one which will impart
sufficient agitation to the mixture to not
only prevent stratification of the sample
and extraction fluid but also insure that all
sample surfaces are continuously brought
into contact with well mixed extraction
flud.

8. After the solid material and dejonized
water are placed in the extractor, the opera-
tor shall begin agitation and messure the
pH of the solution in the extractor. If the
pH s greater than 5.0, the pH of the solu-
tion shall be decreased to 5.0 + 0.2 by
adding 0.5 N acetic acid. If the pH is equal
to or less than 5.0, no acetic acid should be
added. The pH of the solution shall be mon-
itored, as described below. during the course
of the extraction and if the pH rises above
5.2, 0.5N acetic acid shall be added to bring
the pH down to 5.0 x+ 0.2. However, in no
event shall the aggregrate amount of acid
added to the solution exceed 4 ml of acid
per gram of solid. The mixture shall be agi-
tated for 24 hours and maintained at 20°-
40°C (68°-104°F) during this time It is rec-
ommended that the operator monitor and
adjust the pH during the course of the ex-
traction with a device such as the Type 45-A
pH Controller manufactured by Chemtrix,
Inc., Hillsboro, Oregon 97123 or its equiva-
lent, in conjunction with a metering pump
and reservoir of 0.5N acetic acid. If such a
system {is not avallable, the following
manual procedure shall be employed:

(a) A pH meter shall be calibrated in ac-
cordance with the manufacturer’s specifica-
tions. :

(b) The pH of the solution shall be
checked and, if necessary, 0.5N acetic acid
shall be manually added to the extractor
until the pH reaches 5.0 + 0.2. The pH of
the solution shall be adjusted at 15, 30 and
60 minute ihiervals, moving to the next
longer interval if the pH does not have to be
adjusted more than 0.5N pH units.

(¢) The adjustment procedure shall be
continued for at least 8§ hours.

(d) If at the end of the 24-hour extraction
period, the pH of the solution is not below
5.2 and the maximum smount of acid (4 ml
per gram of s0lids) has not been added, the
pH shall be adjusted to 5.0 x+ 0.2 and the ex-
traction continued for an additional four
hours, during which the pH shall be adjust-
ed at one hour intervals.

6. At the end of the 2¢ hour extraction
period, deionized water shall be sdded to

Part 261, App. Il

the extractor in an amount determined by

the following equation:

Va(20XW)-186(W)-A

V=ml deionised water to be added

Wa=weight in grams of solid charged to ex-
tractor

A=ml of 0.5N scetic acid added during ex-
traction

1. The material in the extractor shall be
separated into its component liquid and
solid phases as described under “Separation
Procedure.”

8. The liquids resulting from Btepe 2 and 7
shall be combined. This combined liquid (or
the waste itself if it has leas than % percent
solids, as noted in step 2) is the extract and
shall be anslyzed for the presence of any of
the contaminants specified in Tuble I of
$261.3¢ using the Analytical Procedures
designated below.

Separation Procedure

Equipment: A fiiter holder, designed for
fiitration media having a nominal pore size
of 0.45 micrometers and capable of applying
a 5.3 kg/cm* (75 pal) hydrostatic pressure to
the solution being filtered, shall be used.
For mixtures containing nonabsorptive
solids, where separation can be effected
without imposing a 5.3 kg/cm? pressure dif-
ferential, vacuum {fiiters employing a 0.45
micrometers filter medis can be used. (For
further guidance on filtration equipment or
procedures see ‘"Test Methods for Evaluat-
ing Solid Waste, Physical/Chemical Meth-
ods” incorporated by reference, see
§ 260.11). Procedure:*

(1) Following manufacturer's directions,
the filter unit shall be assembled with a
filter bed consisting of a 0.46 micrometer
filter membrane. For difficult or slow to
filter mixtures a prefilter bed consisting of
the following prefilters in increasing pore
size (0.65 micrometer membrane, fine glass

*This procedure is intended to result in
separation of the “free” liquid portion of
the waste from any solid matter having a
particle size >0.45 um. If the sample will
not filter, various other separstion tech-
niques can be used to aid in the filtration.
As described above, pressure filtration is
employed to speed up the flltration process.
This does not alter the nature of the separa-
tion. If liquid does not separate during fil-
tration, the waste can be centrifuged. 1f sep-
aration occurs during centrifugation, the
liquid portion (centrifugate) is flitered
through the 0.45 um filter prior to becoming
mixed with the liquid portion of the waste
obtained from the initial filtration. Any ma-
terial that will not pass through the fllter
after centrifugation is considered a solid
and is extracted.
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fiber prefilter, and coarse glass flber pre-
filter) can be used.

(1) The waste shall be poured into the fil-
tration unit.

(1) The reservoir shall be slowly pressur-
fzed until liquid begins to flow from the 1l-
trate outlet at which point the pressure in
the fliiter shall be immediately lowered to
10-18 peig. Flitration shall be continued
until liquid flow ceases.

(Iv) The pressure shall be increased step-
wise In 10 ps! increments to 75 paig and fil-
tration continued until flow ceases or the
pressurizing gas begins to exit from the til-
trate outlet.

(v) The filter unit shall be depressurized,
the solid material removed and weighed and
then transferred to the extraction appars-
tus, or, in the case of final filtration prior to
analysis, discarded. Do not allow the materi-
al retained on the filter pad to dry prior to
weighing.

(v1) The liquid phase shall be stored at 4°C
for subsequent use in Step 8.

B. Structural Integrity Procedure

Equipment: A Structural Integrity Tester
having a 3.18 cm (1.26 in.) diameter hammer
weighing 0.33 kg (0.73 lbs.) and having a

free fall of 16.24 cm (6 in.) shall be used. .

This device is avallable from Associated
Design and Manufacturing Company, Alex-
andria, VA 22314, as Part No. 135, or it may
be fabricated to meet the specifications
shown In Figure L.

40 CFR Ch. | (7-1-85 Editien)

Procedure

1. The sample holder shall be fliled with
the msterial to be tested. If the sample of
waste is a large monolithic block, & portion
shall be cut from the block having the di-
mensions of & 3.3 cm (1.3 in.) diameter x 7.1
cm (2.8 in.) cylinder. For s fixated waste,
samples may be cast in the form of 2 3.3 cm
(1.3 in.) diameter x 7.1 cm (2.8 In.) cylinder
for purposes of conducting this test. In such
cases, the waste may be allowed to cure for
30 days prior to further testing.

3. The sample holder shall be placed into
the Btructural Integrity Tester. then the
hammer shall be raised to its maximum
helght and dropped. This shall be repeated
fifteen times.

3. The material ahall be removed from the
sample holder, weighed, and transferred to
the extraction apparatus for extraction.

Analytical Procedures for Analyzing Extract
Contaminants

The test methods for analyzing the ex-
tract are as follows:

1. For arsenic, barfum, cadmium, chromi-
um, lead, mercury, selenium, silver, endrin,
lindane, methoxychlor, toxaphene, 2.4-
D(2,4-dichlorophenoxyacetic acid] or 2,4,8-
TP {2.4.5-trichlorophenoxypropionic acid):
“Test Methods for the Evaluation of Bolid
Waste, Physical/Chemical Methods” (incor-
porated by reference, see § 260.11).

2. (Reserved)

For all analyses, the methods of standard
addition shall be used for quantification of
species concentration.
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APPENDIX I1I—CHEMICAL ANALYSIS
Tzst METHODS

40 CFR Ch. | (7-1-85 Edition)

TASLE 1—ANALYSIS METHOOS FOR ORGANIC
CHEMICALS CONTAINED N SW-846—Contin-
ved

Tables 1, 2, and 3 specify the appropriate Second
anaiytical procedures, described in ““Test Compound Pty | edwon
Methods for Evaluating Bolid Waste, Physi- method(s)
cal/Chemical Methods,” (incorporated by
reference, see § 260.11) which shall be used D ) 801, 8.02,
to determine whether a sample contains a 0.12, 8.25 | 8010, 8120,
given Appendix VII or VIII toxic constitu- - 001, 824 | 8010, ad0
ent. [ 8.01, 824 | 8010, 8240

Table 1 identifies each Appendix VII OF  Dichiorophencxyscstic acld...... $.40, 8.25 | 8150, 8250
VIII organic constituent along with the ap- i propsnol 012, 8.25 | 8120, 8250
proved measurement method. Table 2 iden-  2.4-Dmetty d 6.04, 8.25 | 8040, 8250
tifies the corresponding methods for Inor- :“‘W -] 808, 025| o000, 8250
ganic species. Table 3 summarizes the con- ' rm—— :: :: m g
tents of SW-846 and supplies specific sec- g4 1 soe 825 | soso 250
tion and method numbers for sampling and  Ewwl ewher. 401, 8,02, ’
analysis methods. 0.24 | 0018, 8240

Prior to final sampling and anslysis Formeldehy 801, 8.24 | 0015, 8240
method selection the analyst should consult  Formic sod :: (3] 8250
the specific section or method described in a2, :g :: g
SW-846 for additional guidance on which of 812, 825 | 8120 w250
the approved methods should be employed th 812 425 | 8010, 8240
for a specific sample analysis situation. H ych 812, 825 | 0120, @250

Uindens 8.08. 8.25 | e0s0, 8250

TABLE 1—ANALYS8IS METHOOS FOR ORGANIC Y ::‘ :ﬁ: 0010, m

CHEMICALS CONTAINED IN SW-846 A o 832 2%

Methyl ethyl ketone .01, 8.02,
) ' 824 | 9018, 8240

Compound Firsi edition Mm“' Methy! lsobutyl ketone | 8.0, 8.02,
metnodis) | b ode) 824 | 8015, 8240
Naothaiens 810, 4.2 | 0100, 8260
Acetontyik 8.03, .24 | 8030, 8240 AR s.0e. a.o-; 9090, 8250
ACOMIN e re] 803, 824 | 8030, 8240 Niyoby 000, 825 | 8000, 8250
ACTYMTIO® ..o ] 8.01, 824 | 8015, 6240 4 Nirg J 804, 025 | 9040, 8240

ACTYIONHIS ..o orrrearrmae]  8.03, 8.24 | 8030, 8240  Paraidetyde (Wimer of scetal- ‘

B 8.02, 8.24 | 8020, 8024 toych 801, .24 | 0015, 8240
8 8.10, 8.25 | 8100, 8250, P ophenol 8.04, 0.25 | 8040, 8250
A 8310  Pnenol 8.04, 625 | 8040, 8250
8.10, 8.25 | 8100, 8250, Phomm....... 22 8140

. ) 8310  Phosphorodithiolc acid esters |  0.08, 0.00,
0.12 025 | 8120, 8280 [ ¥ &0

Berzyl chioride..—__.....| 001, 8.12, Prihaiic anhydride 8.08, .00
8.24, 828 | 8120, 8250 025 | 8000, 8250

Berzofb)fiy 8.10, 8.25 | 8100, 8250,  2-Piook .08, 8.08,

] 8310 825 | w000, 8250
Bis(2-chiorosthoxymethene) .| 8.01, 824 | 8010, 8240  Pyr 8.08, 0.00,
Bis(2-chioroetiwl) 8.01, 824 | 8010, 8240 025 | 8080, 8250
Bu(2-chioromopropyllether ........| 8.01, 8.2¢ | 8010, 8240 T 812, 828 | 9120, 8250
Carbon cieutfioe ........—....]  8.01, 8.24 | 0015, 8240 T " 8.01, 8.24 | 9010, 8240
Carbon WraCchONdS .. o....oee..., | 801,824 8010, 0240 T e 0.01, 6.24 | 8010, 8240
c 8.08, 825 | 8080, 8250  Yewrachioropt 804, 8.24 | 8040, 8250
Cn bipheny 608, 6.25 | 8080, 8250 o] .02, 024 (8020, 8024
pl 3 Genzonp-diomin azs0 oM 825 8250
cn dib 0280 Iﬂm dilsocyanate(s) 8.08 025 82580
Cn y 8.01, 824 | 8010, 6240 ne. .08, 825 | B0BO. 8250
3 ooz " b 43| S b

824 ! Trh {s) 0010, 8240
on 801, 8.24 :gfg‘ ::3 Trichy met 801, 8.24 | 8010, 8240
Chiorometh 801, 824 | 8010, 8240 ehiorophars | .04, 825 | 8040, 8250
2-Chlorophenol 8.04, 825 | 8040, 8250 .':é‘-:u .40, 8.25 | 8150, 8250
A B b= o
C ole ! 8.10, ki -G, .
e Sm— P e g o aae| S0 s240
Crosyic ACH(E) wmereeeseremsresocered | 804, 825 | noso, 0250 _ 8.02. 8.24 | 0020, 8240
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TABLE 2—ANALYSIS METHODS FOR INORGANIC
CHEMICALE CONTAINED IN SW-846—Contin-
ued

CHEMICALS CONTAINED IN SW-8468 Feel adition Second
Compound method(s) "m.,
Second
First edition
Compound mevodls) | ooy 0547 ne
Lead 8.56 | 7420, 7421
MAOIORY e 8.57 | 7470, 7471
y 0.80 ) 7040, Y041 Nickel o508 | 7520 7521
A 8.51 | 7080, 7081 Seleni 850 | 7740, 74
Barium 8.52 | 7080, 7081  Siver 880 | 7760, 7761
C .53 | 7080, 7001  Cyanio 085 9010
P 854 | 7190, 7191 Total Organic Helogen..._........} .08 9020
on ¢ 8.545, 0.548, | 7106, 7108,  Suma 067 9030
TABLE 3—SAMPLING AND ANALYSBIS METHODS CONTAINED IN SW-846
First ediion Second edition
Thie e w Y w
Sampiing of Solid 10
D \op & Plans 1.0
Raguistory and Scientific Objectives 1.0-2
F ! Statstics! C 1.0-3
Basc Statetcal Strateg 1.0-7
Suntihed R ing
[ C 1.0-7
G & h Ld
Cost and Loss F
oy bon of S g Plen 1.0-7
P o § % E
Compoesite Liquid Wase 5 ‘ 321
ghted Bottle 322
Dwper 323
Troef 324
Trier 328
Auger [ B-X ]
Scoop and Shovel 327
Seb of Sample C 33
and of S 33
Documentation of Chain of Custody 20
Py Labels 201
$ Seals 203
Feeld Log Book 20-5
Chaun-of-Custody Record 20-8
= Analysis R 20-9
Sampie Dekvery ©0 | y 2.0-10
ot Samp 20-10
Recept and Loggng of & 2012
Assig of S for Analy 20-13
Samplng Nogy 30
C 3.2-2
Tanks d.2-2
Waste Piss 3.2-2
Landtils and | 3.2-2
Waste Evaluaton Prooech
Charactenstics of Hazardous Waste e
N Ciosed-Cup Method 49
Setatissh Closed-Cup h d 41
(¥ S0
C ity Toward Siesl 5.3
[ ity 6.0
E n Pro Toudalty 70
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TABLE 3-—SAMPLING AND ANALYSIS METHODS CONTAINED W SW-848—Continued

Firgt edition Second edeon
Tiie & N 4 s q
No. Mo. No. No.
- Procedure Toxdclty Test 71,72, 78
Method end Swuchral integrity Teet 14
P b ¢ »
mic Technique s
Acd for Flame AAS :
AAB ' a 3020
provy ool bntwodogparen s.45-0 4 30%0
Dwsolution Procedure for Oll, G or Wax 8.45-8
Aaing Ds 80 0488 4.1 2000
T ol 8.0 42 | -
unnel Ligud-Liquid £ 8.0 [ A 42 3510
——— 4 "0 201 a2 3820
Acid-Base Cleanup E 80 re 2 oy
S Ext 80 s.08 442 3540
Sor Extrack 80 [ X 1] 42 3550
< ‘troducbon T 1) S—
L, 80 082 50 5020
Purge-and-Ti [ X} [ ¥ -] 5.0 5030
oanic Anatyocel et o0 (1) ——
y. Flame AAS .0 850 10 7470
Antmony, Fumnacs AAS 2.0 0.50 70 7471
Arsanic, Flame AAS 8.0 8.51 70 7000
Arsenic, Fumace AAS 8.0 8.51 7.0 r081
Barium, Flame AAS 8.0 .82 70 7080
Barium, Fumace AAS 0 852 70 7081
Caomi Flame AAS 0.0 .53 70 713
Caomium, Fumace AAS 80 [ .5 70 "N
Chromum, Flame AAS 8.0 .54 70 7000
Cihvomuum, Fumaos AAS 80 .54 70 7191
Cn " Jortt, Cop 80 8.545 7.0 7185
Cn H Colorimenrs 0 8548 10 7188
Grvormaum. H ot G 0 8.547 70 797
Lead, Flame AAS 8.0 8.58 7.0 7420
Lead, Fumnace AAS 2.0 a.se 70 7421
Mercury, Coid Vapor, Liquid 8.0 as? 70 1470
Mercury, Cold Vapor, Soild 80 057 7.0 “n
Nickel, Flame AAS 8.0 58 70 7520
Nickel, Fumacs AAS 00 088 70 7521
Selenium, Flame AAS 80 .58 70 740
Selenium, Gaseous Hydride AAS 8.0 .50 10 7
Siiver, Flame AAS 8.0 .60 70 7700
Shver, Fumace AAS 80 .00 70 T7814
Analytical ) .0 80|
Gas Ch graphic M 8.0 [ 1§ ) I
Halogenated Volatie Orpev 0 0.01 (X} 8010
A D d Volasie Organi .0 8.0 81 0018
A ic Volgtile Orges 0.0 8.02 [ 8] 8020
Acrolein, Acrylonitrie, A a0 $.03 81 8030
Prenois [ X 6.04 8.1 8040
Phihalate Estens 8.0 0.08 [ A] 8060
Orpar ine Pesticides and PCBs 8.0 8.08 a1 8080
Nitroaromatics and Cyciic Ketones 0.0 8.00 a1 8090
Poly Ar My 8.0 0.10 8t 8100
Ch by w X 0 812 a 8120
F.,, aphorus F a0 [ ¥+ [ R] 8140
Chy } 0.0 8.40 [ R] 8150
Gas Ch o /Mase S COpy {GC/M8) .0 82 L,
GC/MS Volatiles 0.0 .24 82 8240
GC/MS Semi-Volatiles, Packed Column .........cooo.veeorimecenen.e v—— 0.0 025 82 8250
GC/MS Semi-Volatiies, 0.0 .27 82 8270
Analysis of Chionnated Dxoans and Dibe: 82 8260
Pertormance Liquid ':__ L (HPLC) [ X [ 3 1) N——
youcless Aromatic Hy s 8.10 03 8310
, y 1 2 ) —
Cyaride; Total and A o Chi .0 %010
Total Organic Halogen (TOX) ) ses 5o o
Sulfides
oH b .0 087 9.0 9030
8.0 82 0.0 9040
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TABLE 3—SAMPLING AND ANALYSI8 METHODS CONTAINED IN SW-846—Continued EPA EPA
Fust ediion Second edtion "':.:' Hazardous coneluenis 1or whwch beled ] Hazardous eonetiuents 1or which heted
Tile o e P [V ‘h.l.o'. No.
No. No. No. No. 0. on o ; oth - KO20......| Evwiene 1.0 o 112
ane, carbon thy 1.1- chioroeth 1.1.2240
Qusiity Control/Quaiity A 100 1208 oth wane-1-2- and 19,12 )
roduction. 10.0 priopt 0 thyh tA- rchioroethy y carbon
Program Deesign 100 1.12 oth frichior- h vyl de, vinyl-
Sampling 10.0 1,1,1,2-0008 oth 1,1.2.240- dene chioride.
Anaiyeis 10.0 h flene, pentach- Antk chiorid
Y Y P xop1 | y, carbon
Deta ¢+ ] 10.0 oty ach iyl @ K022 Prenci, ars. (polyoyck aic hy -).
'8ee specific metal. . pene, zm!m. nmd\lom-l_.?- :::: w "“"
> Py K025 .......| Meta-cnitrobenzens, 2,4-Greirotohusne.
[48 FR 15287, Apr. 8, 1983, as amended at 60 FR 2000, Jan. 14, 1986] forocyciohy 2.4 G- KO028......] Paraidehyde, pyrick
. o7 huene-2, 4
Errecrrve Date Nore At 50 PR 2000, Jan. APPENDIX VII—BASIS FOR LISTING zene, toluene, naphihalens. e BY b Ariorineii v
14, 1985, Part 261, App. III was amended as HAZARDOUS WASTE R mioricle. Chiorob
follows: In Table 1, the entry for “Chlorin- FO20 ... To., ponta, end P K020..| Hexachiorobernzene, dexachs hexs-
ated dibenzodioxins” was removed, and the ¥e-, peria-, and hexachiorodbanzo 1112 11.22-
entries for “Chlorinated dibenso-p-dioxina, EPA . £027 ... Tetra-, peria-, and h " p-dioning; te- yiene dichiork
and “‘Chiorinated dibenzofurans" were added. M:‘- - oo tra-, penta-, and NW: w, &-—- Arsenic. -
In Table 3, the entry for “Analysis of Chlor- g, Hezxardous consiuents for which tetra-, and pentachiorophenols ehioro- S Pieanerinaheu .
inated Dioxins and Dibensofurans” was No. mmm scds, estert. &: ' ot
added under “Organic Analytical Methods— - N K03s.....| Cre chwy . L
Gas Chromatographic/Mass Spectroscopy  Fo01..._| Tewachioroetiwh othy wichior. F028 _...| Tows-, ""‘“".‘L aibenzo-p-dioxiny .‘:' verzo) benaod e,
Methods (GC/MB)" after the entry “GC/ othyiens, 1.1} sthans, carbon - :;t:;mu:::$::::::h& indeno{12.3-ccl) pyrens, benzolalentrecens,
MBS Semi-Volatiles, Cspillary”. These rinated & phencry dervatve e, elers, #IherS. BMNS K038 | Tem i —
T A athyh chiors . . o] TOlSSNS, phosphorodithicic
amendments are effective July 18, 1886. For Fo02 ] tore. 114 Y torids. wichior and other ssits. ocid sulery. phosphorools
the convenience of the user, the superseded 1,12 o-1.2.2.4¥h Ortho-theh- %001 .| B ol phenol, 2 o p ¥037_...] Toluene, phosphorodithicic end phosphorothioic
entry from Table 1 is set out below: orob chioro-m-creecl, 2.4-dimethylpheryl, 2.4-dinitro- acid esters.
FOO3.__| NA phenol, " op KO38.__| Phorste, mw?:. phosphorodithiolc  and
FOO4 ......| Crescis and creeylic acid, nivoberzens. 2.4-dnivophenol, cresocscie, civysens, naphthe- phoaphorothioic omters.
TABLE 1——ANALYTICAL METHODS FOR ORGANIC F005 | Tok ot " carbon Gieutfc fens, fuoranthens,  benzo(dMucranthens,  KOM.....| Phosphorodithivic  end  phosphorothioic  acid
CHEMICALS CONTAINED IN SW-846 isobutanol, benzo{ajpyrens, indeno(1.2.3-cd)pyrens, osters.
F008 ___| Cagminm. h jord chromamm, nickel, cyen bera, acen-  KDAQ...._} Phorste, fomsidehyds, phosphorodwhiolc  and
Frst Second {complaxed). aphthalene. phosphorothicic acid esters.
Compound odition edition FO07 .....—.| Oyanide (salts). 002! Hexavalant clvomium, lead K041....] Toxaphene.
method{s) methodis)  FOOS.......| Oyanide (salts). KOO3......| Hasaveiont chwormium, lead. o L rob ortho-dh
FOO0R.......| Cymnide (sahs). KOOA......| Hexavalent chyomium. K043} 2.4 ophencl, 2.6-4 op 24.0-vich-
. . . . . FO10........| Cyanide (sakts). xoos: Hexavalent chvomium, leed. KOst e
Chiorin FO11 ...} Cyanide (sans). KOOS. Hexavalent chvomaum. el
AOATOHORS - .08, 838 8080, 8250 L1277 Cymide (compiexed) K007} Oyanice (compiexsd), h KDas__ i NA
FO10...... ¥ yenid K008 | Haxsvelent chvomium. K48 Load
FO20....! Teva- and i p-O» e K00§.....! Ch ot K47 I NA
and  pentachiorodi-beraolurans;  t-  and methyt ohicride, parsidehyde, formic acid. K048 Hesmvalont clworwium, lead.
\etrachiorophenois and thes chiorophenoxy de- K010.——.| Cn y ’ e, DA Hexavalent civomium, lsad.
ArrexpIx IV—[RESIRVED FOR fvaive aCidS, 88%ers, ethers, &smine and Cther methyl chioride, parsidehyde, formic ecid, chior-  K080..! Hexavalent chromium.
RADIOACTIVE WASTE TEST METHODS] s, Y081 | Hewarvalont chvomium, lead.
Fo21...... Penta- and o PO pents- KO11.....| Acry hydrocysnic scid. m.....u-t R o
ArrripIx V-—[RESERVED FroR INrEc- and ;uu Sherzo P za__:: yanic ackd. scrylonirs i Cyenide, nap » ..
TIOUS WASTE TREATMENT SPECIFICA- oo _ | Tew e ot nescs o KO1E ] B e . e, | K081 ___| Hecavalent chromium, lead, cedmium.
TI0N8) tewa-, ponta-, and haxachiorodbenzohwans, Wichioride. K002 Hemvelond chromium, lead.
FO2)......| Tows-, and pentach p-done, tetre- Ko16..| 4 " dena, carbon mz ¢ tead,
— and penmachiorodberaoiurans; - ‘etra- oth Mercury.
Arrenpix VI—[RESERVED FOR oG oe - puinhy ¥ KOT3.__j Chiorolorm, cwbon Wwachionds, hesacholrosth-
ETI10L0GIC AGENTS]) ¥ve acide, esters, ethers, amine and ther salts, ko017 Ep . - (bis(chioromethy} ane, ¥ichiorosthane. teechiorostiylens, dich-
" @ther and bis (2-chiorosthyl) sthers], Fichior>  cngy Y 1122 -
propane, dichioropropancle. i Anline, dipheny pheny
xo18...] 1.2 [ e, haaachs dlamine.
butadiens, hexachioroberczens. ooy [t
K019.{ Etfrdens dichioride, 1,1,1-wrichiorosthane, 1,13 e — vachiorobenzenes, n:
, (1.1.2.24- achioroberasne, benayt chioride. 4
W ond |.1.uw 088 Load, hewavalont chromium
atvidaaiond vyt T owbton  yngy | Phenol. nephthalens.
dene chioride. " de, vim¥-  ioe3___] Prheiic any malelo anty
KOB4...J Piwhaiic anhydride.
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EPA
hazard-
ous Hazardous constituents for whioh lsted
wesle
No.
XKoo 1,12 ARAE oth
1,1.2.24strachiorosthans.
KD9S.....] 1.2-cchiorosth AR’ oth 112
trichiorosthane.
KOST —_| Chiordens, hepiachior.
K008..._| Toxaphens.
KOO0 _...] 2.4-ch i, 246 h
K100.._...| Hexavalert chromium, isad, cadrmhsm.

K100......} Anliine, b

K104..__] Anline, b dip nltrob
phenylensthamine.

xwos__|® ks .
24.8-wichiorophenol.

K108._] Meroury.

N.A—w*dbm.he-nl&hhdmu
14 or Ay

v 4 Yy

[46 FR 4010, Jan. 16, 1681, as amended at 46
FR 27477, May 20, 1081; 40 FR 8312, Feb.
10, 1984; 50 FR 2000, Jan. 14, 1985)
Lrrecrive Datz Notx At 50 FR 2000, Jan.
14, 1885, Purt 261, App. VII was amended by
adding the entries for F020 through F023,
:.::5 F026 through FO038, effective July 15,

Arrxpix VIII—-HAZARDOUS
CONSTITUENTS

Acetonitrile (Ethanenitrile)

Acetophenone (Ethanone, 1-phenyl)

3-(alpha-Acetonylbenzyl)-4-
hydroxycoumarin and salts (Warfarin)

2-Acetylaminofiuorene (Acetamide, N«(9H-
fluoren-1-yl)-)

Acetyl chloride (Ethanoy] chloride)

1-Acetyl-2-thfourea (Acetamide,
othioxomethyl)-)

Acrolein (3-Propenal)

Acrylamide (2-Propenamide)

Acrylonitrile (2-Propenenitrile)

Aflatoxins

Aldrin (1,2,3,4,10,10-Hexachloro-
1,4.42.5,8,8a. 8b-hexahydro-endo,exo-
1,4:5,8-Dimethanonaphthalene)

Ally) alcohol (2-Propen-1-ol)

Aluminum phosphide

4-Aminobiphenyl ({1.1'-Biphenyl)-4-amine)

8-Amino-1,1a.2.8,8a, 8b-hexahydro-8-
(hydroxymethyl)-8a-methoxy-5-methyl-
carbamate azirino(2',3':3,4]pyrrolol1.2-
alindole-4,7-dione, (ester) (Mitomycin C)
(Arzirino(2'3°:3,4]pyrroio(1,2-a)indole-4,7-
dione, 6-amino-8-[((amino-
carbonyl)oxy)methyl)-1,1a,2,8,84.8b-
hexahydro-8amethoxy-S-methy-)

$-(Aminomethyl)-3-isoxazolol (3(2H)-Isoxa-
zolone, BS-(aminomethyl)) 4-Aminopyri-
dine (4-Pyridinamine)

Amitrole (1H-1,2,4-Triazol-3-amine)

N«(amin-

Part 261, App. VIll

Anlline (Bensenamine)

Antimony and compounds, N.O.8.*

Aramite (S8ulfurous acid, 2-chloroethy)-, 3-
[441,1-dimethylethyl)phenoxy]-1-
methylethyl ester)

Arsenic and compounds, N.O.8.°

Arsenic acid (Orthoarsenic acid)

Arsenic pentoxide (Arsenic (V) oxide)

Arsenic trioxide (Arsenic (III) oxide)

Auramine (Benzenamine, 4.4
carbonimidoylbis(N,N-Dimethyl-, mono-
hydrochloride)

Azaserine (L-Serine, diasoacetate (ester))
Barium and compounds, N.O.8.*

Barium cyanide

Benziclacridine (3,4-Benzacridine)
Benz(alanthracene (1,2-Benzanthracene)
Bensene (Cyclohexatriene)

Benzenearsonic acid (Arsonic acid, phenyl-)
Benzene, dichloromethyl- (Benzal chloride)
Benzenethiol (Thiophenol)

Benzidine ([1,1"-Biphenyl)4.4'diamine)
Benszo[blluoranthene (2,3-Benzofluoranth-

ene)
Benzo{jlfluoranthene (7,8-Benzofiuoranth-
ene)
Benrolalpyrene (3,4-Benzopyrene)
p-Benzoquinone (1,4-Cyclohexadienedione)
Benzotrichloride (Benzene, trichloromethyl-
)

Benzyl chloride (Benzene, (chloromethyl)-)
Beryllium and compounds, N.O.8.*
Bis(3-chloroethoxy)methane (Ethsane, 1.1'-
[methylenebis(oxy)lbis[2-chloro-])
Bis(3-chloroethyl) ether (Ethane, 1.1-
oxybis{2-chloro-))
N.N-Bis(2-chioroethyl)-2-naphthyiamine
(Chlormaphazine)
Bis(3-chloroisopropyl) ether (Propane, 2,2-
oxybis{2-chloro-1)
(Methane,

Bis(chloromethyl)
oxybis(chloro-}

Bis(2-ethylhexyl) phthalate (1,2-Benzenedi-
carboxylic acid, bis(2-ethylhexyl) ester)

Bromoacetone (3-Propanone, 1-bromo-)

Bromomethane (Methy} bromide)

4-Bromophenyl phenyl ether (Bengene, 1-
bromo-4-phenoxy-)

Brucine (Btrychnidin-10-one, 2,3-dimethoxy-

ether

)

2-Butanone peroxide (Methyl ethyl ketone,
peroxide)

Butyl benzyl phthalate (1,2-Benzenedicar-
boxylic acid, buty]l phenylmethyl ester)

2-sec-Butyl-4,6-dinitrophenol (DNBP)
(Phenol, 2,4-dinitro-8-(1-methylpropyl)-)

Cadmium and compounds, N.O.S.*

Calcium chromate (Chromic acid, calclum
salt)

Calcium cyanide

* The abbreviation N.O.S. (not otherwise
specified) signifies those members of the
general class not apecifically listed by name
in this appendix,
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Carbon disulfide (Carbon bisulfide)

Carbon oxyfluoride (Carbony! fluoride)

Chloral (Acetaldehyde, trichioro-)

Chlorambucil (Butanoic acid, 4-[bis(2-
chloroethyl)Yaminolbenzene-)

Chilordane (aipha and gamma isomers) (4,7-
Methanoindan, 1,3,4,6,6,7,8.8-octachloro-
3,47, 7a-tetrahydro-) (alphs and gamma
isomers)

Chlorinated benzenes, N.OS.*

Chlorinated ethane, N.O8.*

Chlorinated fluorocarbons, N.O.8.*

Chlorinsted naphthalene, N.O8S.*

Chlorinated phenol, N.OS.*

Chloroacetaidehyde (Acetaldehyde, chloro-)

Chloroalkyl ethers, N.OS.*

p-Chloroaniline (Benzenamine, 4-chloro-)

Chlorobensene (Benzene, chloro-)

Chiorobenzilate (Benseneacetic acld, 4-
chloro-alpha-(4-chlorophenyl)-alpha-
hydroxy-, ethyl ester)

2-Chloro-1, 3-butadiene (chloroprene)

p-Chloro-m-cresol  (Phenol, 4-chloro-3-
methyl)

1-Chioro-2,3-epoxypropane (Oxirane, 32-
(chloromethyl)-)

3-Chloroethy) vinyl ether (Ethene, (2-chlor-
oethoxy)-)

Chloroform (Methane, trichloro-)

Chloromethane (Methyl chloride)

Chloromethyl methyl ether
chloromethoxy-)

3-Chloronaphthalene (Naphthalene, beta-
chloro-)

3-Chlorophenaol (Phenol, o-chloro-)

1<o-Chlorophenyl)thiourea (Thiourea, (3-
chlorophenyl)-)

3-Chloropropene (allyl chloride)

3-Chloropropionitrile (Propanenitrile, 3-
chloro-)

Chromium and compounds, N.O.8.*

Chrysene (1,3-Benzphenanthrene)

Citrus red No. 2 (2-Naphthol, 1-[(2,8-
dimethoxyphenyl)azo]-)

Coal tars

Copper cyanide

Creosote (Creosote, wood)

Cresols (Cresylic acid) (Phenol, methyl-)

Crotonaldehyde (2-Butenal)

Cyanides (soluble salts and complexes),
N.OS8"*

Cyanogen (Ethanedinitrile)

Cyanogen bromide (Bromine cyanide)

Cyanogen chioride (Chlorine cyanide)

Cycasin (beta-D-Glucopyrancside, (methyl-
ONN-azoxy)methyl-)

2-Cyclohexyl-4,6-dinitrophenol (Phenol, 2-
cyclohexyl-4,6-dinitro-)

Cyclophosphamide  (2H-1,3,2,-Oxazaphos-
phorine, [bis(2chloroethy)amino]-tetra-
hydro-, 3-oxide)

Daunomycin (5,12-Naphthacenedione, (88-
cis)-8-acetyl-10-{(3-amino-2,3,6-trideoxy)-
alphsa-L-lyxo-hexopyranosyl)oxy}-7,8,9,10-
tetrahydro-8,8,11-trthydroxy-1-methoxy-)

(Methane,
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DDD (Dichlorodiphenyldichloroethane)
(Ethane, 1,1-dichloro-2.2-bis(p-chloro-
phenyl))

DDE (Ethylene, 1,1-dichloro-2,2-bis(4-chlor-
ophenyl)-)

DT {Dichlorodiphenyltrichloroethane)
(Ethane, 1,1,1-trichloro-2,3-bis(p-chloro-
phenyl)-)

Diallate (8-(2,3-dichloroallyl) dilsopropylth-
{ocarbamate)

Dibenz(a.h)acridine (1,2,8,.6-Dibenzacridine)

Dibens(s.j)acridine (1,2,7,8-Dibenzacridine)

Dibenz(a.hlanthracene (1,2,5,8-Dibensanth.
racene)

7H-Dibenso{c.g)carbazole (3,4,8,6-Dibenscar-
basole)

Dibenso{a.e)pyrene (1,2.4.8-Dibenzpyrene)

Dibenso{a.hlpyrene (1,1,0.6-Dibenzpyrene)

Dibenzola.ilpyrene (1,2,7,8-Dibenzpyrene)

1,2-Dibromo-3-chloropropane (Propane, 1.2-
dibromo-3-chloro-)

1,2-Dibromoethane (Ethylene dibromide)

Dibromomethane (Methylene bromide)

Di-n-butyl phthalate (1,3-Benzenedicarbox-
ylic acid, dibutyl ester)

o-Dichlorobenzene (Benszene, 1,2-dichloro-)

m-Dichlorobenzene (Benzene, 1,3-dichloro-)

p-Dichlorobenzene (Bensene, },4-dichloro-)

Dichlorobenzene, N.O.8.* (Bensene,
dichloro-, N.O.B.*)

3,%'-Dichiorobenzidine ({1,1-Biphenyl}4.4-
diamine, 3,3'-dichloro-)

l.t-thchlom-z-bntene (2-Butene, 1,4-dich-

ro-)

Dichlorodifluoromethane (Methane, dich-
lorodifiuoro-) .

1,1-Dichloroethane (Ethylidene dichloride)

1,2-Dichloroethane (Ethylene dichloride)
trans-1,2-Dichloroethene (1,2-Dichloroethy-
lene)

Dichioroethylens, N.O.8.° (Ethene, dich-
loro-, NO8.*)

1.1-Dichloroethylene (Ethene, 1.1-dichloro-)

Dichloromethane (Methylene chloride)

2.4-Dichlorophenol (Phenol, 3,4-dichloro-)

3,6-Dichlorophenol (Phenol, 2,6-dichloro-)

3,4-Dichlorophenoxyacetic acid (2,4-D), salts
and esters (Acetic acid, 2.4-dichlorophen-
0xy-, salts and esters)

Dl.‘cgk;rophenyhrune (Phenyl dichioroar-

e

Dichloropropane, N.O.8.° (Propane, dich-
loro-, N.O.8.*)

1,2-Dichloropropane (Propylene dichloride)

Dichioropropanol, N.O.8.° (Propanol, dich-
loro-, N.O.8.*)

Dichloropropene, N.OB.* (Propene, dich-
loro-, N.O8.")

1.?-ch)hlompropene (1-Propene, 1,3-dich-
oro-

Dieldrin (1,3.3.4,10.10-hexachioro-8,7-epoxy-
1,4,42,8,6,7,8.8a-0cta-hydro-endo,exo-
1.4:8,8-Dimethanonaphthalene)

1,2:3,.4-Diepoxybutane (2,3"-Bioxirane)

Diethylarsine (Arsine, diethyl-)
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N.N-Diethylhydrazine (Hydrazine, 1,3-
diethyl)

0,0-Diethyl 8-methyl ester of phosphoro-
dithioic acid (Phosphorodithioic acid,
0,0-diethyl B-methy) ester

0,0-Diethylphosphoric  acid, O-p-nitro-
phenyl ester (Phosphoric acid, diethyl p-
nitrophenyl ester)

Diethyl phthalate (1,3-Benzenedicarboxylic
acid, diethy) ester)

0,0-Diethyl O-2-pyrazinyl phosphoroth-
foate (Phosphorothioic acid, O,O-diethy)
O-pyrazinyl ester

Diethylstilbesterol (4,4 -8tilbenediol,
slpha.alpha-diethyl, bis(dihydrogen phos-
phate, (E)-)

Dihydrosafrole (Bensene,
dioxy-4-propyl-)

3.4-Dihydroxy-alpha-(methylamino)methyl
benzyl alcohol (1.2-Benzenediol, 4-[1-hy-
droxy-3<methylamino)ethyll-)

Diisopropylfiuorophosphate (DFP) (Phos-
phorofluoridic acid, bis(}-methylethyl)
ester)

Dimethoate (Phosphorodithioic acid, O,0-
dimethyl B-12-(methylamino)-2-oxoethyll
ester

3,3 -Dimethoxybenzidine ({1,1Biphenyll-
4.4'dlamine, 3-3'-dimethoxy-)

p-Dimethylaminoazobenzene (Benzenamine,
N N-dimethyl-4-(phenylazo)-)

7.13-Dimethylbenz(a)anthracene
santhracene, 7,13-dimethyl-)

3,3-Dimethylbenzidine ((}1,1-Biphenyl}-4.4"-
diamine, 3,3'-dimethyl-)

Dimethylcarbamoyl chloride (Carbamoyl
chloride, dimethyl-)

1,1-Dimethylhydrazine (Hydrazine, 1.1-di-
methyl-)

1,2-Dimethylhydrazine (Hydrazine, 1.3-di-
methyl-)

3.3-Dimethyl-1-(methylthio)-2-butanone, O-
{tmethylamino) carbonylloxime (Thio-
fanox)

alpha.alphs-Dimethylphenethylamine (Eth-
anamine, 1,1-dimethyl-2-phenyl-)

2.4-Dimethylphenol (Phenol, 2,4-dimethyl-)

Dimethyl phthalate (1,2-Benzenedicarboxy-
lc acid, dimethy] ester)

Dimethyl sulfste (S8ulfuric acid, dimethyl
ester)

Dinitrobenzene, N.O.8.° (Benzene, dinitro-,
N.OB8.*)

4,6-Dinitro-o-cresol and salts (Phenol, 2.4-
dinitro-6-methyl-, and salts)

2.4-Dinitrophenol (Phenol, 2.4-dinitro-)

2.4-Dinitrotoluene (Benzene, }-methyl-2.4-
dinitro-)

2.6-Dinitrotoluene (Benzene,
dinitro-) :

Di-n-octy! phthalate (1,2-Benzenedicarboxy-
lic acid, dioctyl ester)

1.4-Dioxane (1,4-Diethylene oxide)

Diphenylamine (Benzenamine, N-pheny)-)

1,3-Diphenylhydrasine (Hydrazine, 1,3-di-
phenyl-)

1,3-methylene-

(1,2-Ben-

1-methyl-2,68-
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Di-n-propyinitrosamine (N-Nitroso-di-n-pro-
pylamine)

Disulfoton (0,0-diethyl 8-[3-

(ethylthio)ethyl) phosphorodithioate)

2.4-Dithiobluret (Thioimidodicarbonic dia- *

mide)

Endosulfan (8-Norbornene, 2,3-dimethanol,
1.4.8,6,7,7-hexachloro-, cyclic sulfite)

Endrin and metabolites (1,2,3,4,10,10-hex-
achloro-6,7-epoxy-1,4,48,5,8,7,8,8a- '
octahydro-endo,endo-1,4:6,8-
dimethanonaphthalene, and metabolites)

Ethyl carbamate (Urethan) (Carbamic acid,
ethyl ester)

Ethyl cyanide (propanenitrile)

Ethylenebiadithiocarbamic acid, salts and
esters (1,3-Ethanediylbiscarbamodithioic
acid, salts and esters

Ethyleneimine (Aziridine)

Ethylene oxide (Oxirane)

Ethylenethiouresa (2-Imidazolidinethione)

Ethyl methacrylate (3-Propenoic acid, 3-
methyl-, ethyl ester)

Ethyl methanesulfonate (Methanesulfonic
acld, ethy!l ester)

Fluoranthene (Benzol4f.k)fluorene)

Fluorine

2-Fluoroacetamide (Acetamide, 2-fluoro-)

Fluoroacetic acid, sodium salt (Acetic acid,
fluoro-, sodium salt)

Formaldehyde (Methylene oxide)

Formic acid (Methanoic acid)

Glycidylaldehyde (1-Propanol-2,3-epoxy)

Hslomethane, N.O.S.*

Heptachlor (4,7-Methano-1H-indene,
1.4,5,6,7,8,8-heptachloro-3a.4,7,7a-
tetrahydro-)

Heptachlor epoxide (alpha, beta, and
gamma isomers) (4,7-Methano-1H-indene,
1.4,5,6,7,8,.8-heptachloro-2,3-epoxy-3a.4,7,7-
tetrahydro-, alpha, beta, and gamma iso-
mers)

Hexachlorobenzene (Benzene, hexachloro-)

Hexachlorobutadiene (1,3-Butadiene,
1,1,2,3.4,4-hexachloro-)

Hexachlorocyclohexane (all isomers) (Lin-
dane and isomers)

Hexachlorocyclopentadiene (1,3-Cyclopen-
tadiene, 1,2,3.4,5,6-hexachloro-)

Hexachlorodibenzo-p-dioxins

Hexachlorodibenzofurans

Hexachloroethane (Ethane, 1,1,1,2,2,2-hex-
achloro-)

1,2,3.4.10,10-Hexachloro-1,4,45,5,8,8a-
hexahydro-1.4:5.8-endo.endo-
dimethanonaphthalene (Hexachlorohexa-
hydro-endo,endo-dimethanonaphthalene)

Hexachlorophene (2,2-Methylenebis(3,4,6-
trichlorophenol))

Hexachioropropene (1-Propene, 1,1,2,3,3.3
hexachloro-)

Hexaethyl tetraphosphate (Tetraphos-
phoric acid, hexaethyl ester)

Hydrazine (Diamine)

Hydrocyanic acid (Hydrogen cyanide)

Hydrofluoric acid (Hydrogen fluoride)
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Hydregen sulfide (S8ulfur hydride)

Hydroxydimethylarsine oxide (Caeodylic
acid)

Indeno(1,2,3-cd)pyrene (1,10(1,2-
phenyienejpyrene)

lodomethane (Methyl lodide)

Iron dextran (Ferric dextran)

Isocyanic scid, methyl ester (Methyl iso-
cyanate)

Isobutyl alcohol (1-Propanol, 2-methyl-)

1sosafrole (Benzene, 1,3-methylenedioxy-4-
allyl-)

Kepone (Decachlorooctahydro-1,3,4-Meth-
sno-2Hcyclobuta(cd)pentalen-2-one)

Lasiocarpine (2-Butenoic scid, 2-methyl-, T-
[(2,3-dihydroxy-3-(1-methoxyethyl)-3-
methyl-1-oxobutoxy)methyl)-2,3,8,7a-
tetrahydro-1H-pyrrolizin-1-yl ester)

Lead and compounds, N.O.8.*

Lead acetate (Acetic acld, lead salt)

Lead phosphate (Phosphoric acld, lead salt)

Lead subacetate (Lesd, bis(acetato-
O)tetrahydroxytri-)

Maleic anhydride (2,5-Furandione)

Maleic hydrazide (1,2-Dihydro-3,6-pyridazin-
edione)

Malononitrile (Propanedinitrile)

Melphalan (Alanine,
chloroethyhaminolphenyl-, Lr)

M::qury fulminate (Fulminic acid, mercury

t)

Mercury and compounds, N.O.8.*

Methacrylonitrile  (2-Propenenitrile, 2-
methyl-)

Methanethiol (Thiomethanol)

Methapyrilene (Pyridine, 2-((2-
dimethylamino)ethyl)-2-thenylamino-)

Metholmy! (Acetimidic acid, N-
[(methylcarbamoyl)oxylthio-, methy!

Methoxychlor (Ethane, 1,1,1-trichloro-2,3-
bis(p-methoxyphenyl)-)

3-Methylaziridine (1,3-Propylenimine)

3-Methyicholanthrene

1.2-dlhydro-3-

(Benz(jlaceanthrylene,
methyl-)
Methyl chlorocarbonate (Carbonochloridic
acld, methy) ester)
4,4-Methylenet.is(3-chloroaniline) (Benzen-
amine, 4,4'-methylenebis-(3-chloro-)
Methy] ethyl ketone (MEK) (2-Butanone)
Methyl hydrazine (Hydrazine, methyl.)
2-Methyllactonitrile (Propanenitrile, 2-hy-
Methy) metnasis
e methacrylate (3-Pro of
Mm&tl}yl-. methyl ester) penolc actd, 2-
ethy]l methanesulfonate (Methanes
. ::l%h mle;hyl ester) ultonte
-Methyl-2-(methylthio)propionaldehyd
(methylcarbonyl) oxlmep (Pmpl.tr‘;il.e-oi-
methyl-2-(methylthio)-, O-
[(methylamino)carbonylloxime)
N-Methyl-N'-nitro-N-nitrosogusnidine (Gus-
nidine, N-nitroso-N-methyl-N'-nitro-)
Methy] parathion (O,0-dimethyl O-(4-nitro-
phenyl) phosphorothioate)

3-(p-bla(3-

" N-Nitrosodi-n-butylamine
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Methylthiouracil (4-1H-Pyrimidinone, 3,3-
dihydro-6-methyl-3-thioxo-)

Mustard gas (SBulfide, bis(2-chloroethyl)-)

Naphthalene

1,4-Naphthoguinone
dione)

1-Naphthylamine (alpha-Naphthylamine)

2-Naphthylamine (beta-Naphthylamine)

1-Naphthyl-2-thiourea (Thiourea, 1-naphth-
alenyl-)

Nickel and compounds, N.O.8.*

Nickel carbonyl (Nickel tetracarbonyl)

Nickel cyanide (Nickel (II) cyanide)

Nicotine and salts (Pyridine,
methyl-2-pyrrolidinyl)-, and salts)

Nitric oxide (Nitrogen (1) oxide)

p-Nitroaniline (Bensenamine, 4-nitro-)

Nitrobenzine (Benzene, nitro-)

Nitrogen dioxide (Nitrogen (IV) oxide)

Nitrogen mustard and hydrochloride salt
(Ethanamine, 2-¢hloro-, N-(3-chloroethyl)-
N-methyl-, and hydrochloride salt)

Nitrogen mustard N-Oxide and hydrochlo-
ride salt (Ethanamine, 2-chloro-, N«(3-
chloroethyl)-N-methyl-, and hydrochlo-
ride salt)

Nitroglycerine (1,2,3-Propanetriol,
trate)

4-Nitrophenol (Phenol, 4-nitro-)

4-Nitroquinoline-1-oxide (Quinoline, 4-nitro-
1-oxide-)

Nitrosamine, N.O.8.*

(1,4-Naphthalene-

(8)-3(1-

trini-

(1-Butanamine,
N-butyl-N-nitroso-)
N-Nitrosodiethanolamine (Ethanol, 2,2'-
(nitrosoimino)bis-)
N-Nitrosodiethylamine (Fthanamine, N-
ethyl-N-nitroso-)
N-Nlt.ﬂ;-odimethyhmlm (Dimethylnitrosa-
N-Nitroso-N-ethylurea (Carbamide, N-ethyl-
N-nitroso-)
N-Nitrosomethylethylamine
N-methyl-N-nitroso-)
N-Nitroso-N-methylurea
methyl-N-nitroso-)
N-Nitroso-N-methylurethane (Carbamic
acid, methylnitroso-, ethyl ester)
N-Nitrosomethylvinylamine (Ethenamine,
N-methyl-N-nitroso-)
N-Nlt.rolo) morpholine (Morpholine, N-nitro-
s0-
N-Nitrosonornicotine (Nornicotine, N-
nitroso-)
N-Nitrosopiperidine (Pyridine, hexahydro-,
Nitrosopyerotidine (Pyrrol
PYTTO! ( te dro-, N-
nitroso-) e tetrshy

N-Nitrososarcosine (S8arcosine, N-nitroso-)
5-Nitro-o-toluidine (Benzenamine, 3-methyl-
8-nitro-)
Octamethylpyrophosphoramide (Diphos-
phoramide, octamethyl.)
wu;r ;:ltu‘)r:d: (Osmium (VIII) oxide)
xsbicyclo(2.2.1]heptane-2,3-dicarbo:;
acid (Endothal) xylie

(Ethanamine,
(Carbamide, N-
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Paraldehyde  (1,3,6-Trioxane, 2.4.6-tri-
methyl-)
Parathion (Phosphorothioic scid, O,0-

diethyl O-(p-nitrophenyl) ester
Pentachlorobenzene (Bensene, pentachloro-

)
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofurans
Pentachloroethane (Ethane, pentachloro-)
Pentachloronitrobenzene (PCNB) (Benzene,
pentachloronitro-)
Pentachlorophenol (Phenol, pentachloro-)
Phenacetin (Acetamide, N-(4-ethoxy-
phenyl)-)
Phenol (Benzene, hydroxy-)
Phenylenediamine (Benzenediamine)
Phenylmercury acetate (Mercury, acetato-
phenyl-)
N-Phenylthiourea (Thiouresa, phenyl-)
Phoagene (Carbony! chloride)
Phosphine (Hydrogen phosphide)
Phosphorodithioic acid, O.,O-diethyl! 8-
[(ethylthio)methy]) ester (Phorate)
Phosphorothioic acid, O,0O-dimethyl O-[p-
((dimethylamino)sulfonyl)phenyl) ester
(Famphur)
Phthalic acid esters, N.O.8.* (Benzene, 1.3-
dicarboxylic acid, esters, N.O.S.*)
Phthalic anhydride (1,3-Benzenedicarboxy-
lic acid anhydride)
2-Picoline (Pyridine, 2-methyl-)
Polychlorinated biphenyl, N.O.8.*
Potassium cyanide
Potassium silver cyun!de (Argentate(1-), di-
Ccyano-, potassium
Pronamide (3, 5—chhloro-N-(l 1-dimethyl-2-
propynyl)benzamide)
1,3-Propane sultone (1,2-Oxathiolane, 2,3-di-
oxide)
n-Propylamine (1-Pro e)
Propylthiouracil (Undecamethylenedia-
mine, N,N'-bis(2-chlorobenzyl)-, dihy-
drochloride)
2-Propyn-1-ol (Propargyl alcohol)
Pyridine
Reserpine (Yohimban-18-carboxylic acid,
11,17-dimethoxy-18-[(3,4.5-
trimethoxybenzoyl)oxy)-, methyl ester)
Resorcinol (1,3-Benzenediol)
Saccharin and salts (1,2-Benzoisothiazolin-3-
one, 1,1-dioxide, and salts)
Safrole (Benzene, 1,3-methylenedioxy-4-
allyl-)
Selenious acid (Selenium dioxide)
Selenium and compounds, N.O.8.*
Selenium sulfide (8ulfur selenide)
Selenourea (Carbamimidoselenoic acid)
Bflver and compounds, N.O.8.*
8ilver cyanide
Sodium cyanide
Btreptozotocin (D-Glucopyranose, 3-deoxy-
2-(3-methyl-3-nitrosoureido)-)
Strontium sulfide
8trychnine and salts (8trychnidin-10-one,
and salts)
1,2.4,5-Tetrschlorobenzene
1,2,4,5-tetrachloro-)

(Benzene,
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2.3,7.8-Tetrachlorodibenso-p-dioxin (TCDD)
(Dibenzo-p-dioxin, 2,3,7,8-tetrachloro-)

Tetrachlorodibenzo-p-dioxins

Tetrachlorodibenzofurans

Tetrachloroethane, N.O.8.* (Ethane, tetra-
chloro-, N.O.8.*)

1,1,1,2-Tetrachlorethane (Ethane, 1,1,1.2-
tetrachloro-)

1,1,2,2-Tetrachlorethane (Ethane, 1.1,2.2-
tetrachloro-)

Tetrachloroethane (Ethene, 1,1,3,3-tetra-
chloro-)

Tetrachloromethane (Carbon tetrachloride)

2.3.4,6,-Tetrachlorophenol (Phenol, 2,3,4.8-
tetrachloro-)

Tetraethyldithiopyrophosphate (Dithlopyr-
ophosphoric acid, tetraethyl-ester)

Tetraethy) lead (Plumbane, tetraethyl-)

Tetraethylpyrophosphate (Pyrophosphoric
acide, tetraethyl ester)

Tetranitromethane (Methane, tetranitro-)

Thallium and compounds, N.O.B.*

Thallic oxide (Thallium (III) oxide)

Thallium (I) scetate (Acetic acid, thallium
(I) salt)

Thallium (I) carbonate (Carbonic acid, dith-
allium (I) salt)

Thalium (1) chloride

Thalljum (I) nitrate (Nitric acid, thallium
(I) salt)

Thallium selenite

Thalllum (I) sulfate (Bulfuric acid, thalllum
(1) salt)

Thioacetamide (Ethanethicamide)

Thiosemicarbazide (Hydrazinecarbothioa-
mide)
Thioures (Carbamide thio-)

Thiuram (Bis(dimethylthiocarbamoyl) di-
sulfide)

Toluene (Benzene, methyl-)

Toluenediamine (Diaminotoluene)

o-Toluidine hydrochloride (Benzenamine, 2-
methyl-, hydrochloride)

Tolylene diisocyanate (Benzene, 13-diiso-
cyanstomethyl-)

Toxaphene (Camphene, octachloro-)

Tribromomethane (Bromoform)

1,2,4-Trichlorobenzene (Benzene, 1,2,4-trich-
loro-)

1,1.1-Trichloroethane (Methyl chloroform)

1,1,2-Trichloroethane (Ethane, 1,1,2-trich-
loro-)

Trichloroethene (Trichloroethylene)

Trichloromethanethiol (Methanethiol,
trichloro-)

Trichloromonofluoromethane (Methane,
trichlorofluoro-)

2,4.5-Trichloraophenol (Phenol, 2.4.5-trich-
loro-)

2.4.6-Trichlorophenol (Phenol, 2,4,6-trich-
loro-)

2.4.5-Trichlorophenoxyacetic acld (2,4,5-T)
(Acetic acid, 2,4,5-trichlorophenoxy-)

2.4.5-Trichlorophenoxypropionic acld (2,4,5-
TP) (Sllvex) (Propionoic acid, 2-(2,4,5-
trichlorophenoxy)-)
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Trichloropropane, N.O.8.° (Propane, trich-
ioro-, N.O.8.®)

1.2.3-Trichloropropane (Propane, 1,2.3- trich-
loro-)

0.0.0-Triethyl phosphorothioate (Phos-
phorothiofc acid, 0,0,0-triethyl ester)

sym-Trinitrobenzene (Benzene, 1.3.5-trini-
tro-)

Tris(1-azridiny)) phosphine sulfide (Phos-
phine sulfide, tris(1-sziridinyl-)

Tris(2,3-dibromopropyl) phosphate (1-Pro-
panol, 2,3-dibromo-, phosphate)

Trypan blue (2,7-Naphthalenedisulfonic
acid, 3,3"-1(3,3'-dimethyl(1.1'-biphenyl)-
4.4 -dlyl)bln(uo))bu(b -amino-4-hydroxy-,
tetrasodium salt)

Uracll mustard
chioroethyl)amino}-)

Vanadic scid, ammonium salt (ammonium
vanadate)

Vanadium pentoxide (Vanadium (V) oxide)

Vinyl chloride (Ethene, chloro-)

Zinc cyanide

Zinc phosphide

[46 FR 27477. May 30, 1981; 46 FR 29708,
June 3, 1981, as amended at 49 FR 5312, Peb.
10, 1984; 50 FR 2000, Jan. 14, 1985)

Errxcrive DATE NotE: At 80 FR 2000, Jan.
14, 1985, Part 261, App. VIII was amended
by adding the entries for Hexachlorodi-
banzo-p-dioxins, Hexachlorodibenzofurans,
Pentachloredibenzo-p-dioxins, Pentachloro-
dibenzofurans, Tetrachlorodibenzo-p-diox-
ins, and Tetrachlorodibenzofurans, effective
July 15, 1985,

(Uracil 8-(bis(3-

APPENDIX IX—-WasTES EXCLUDED
UnpER §§ 260-20 AND 260.22

TABLE 1—WASTES EXCLUDED FROM NON-
SPECIFIC SOURCES

Faciity Waste description

Biclogica) aeration lagoon
NY. siudge and flter presa

sludge generated efter
September 21, 1984,

Metropaiitan Cincinnati, OH .. Suo.d. bottom ash siudge
Sewsr 25,000
gw‘clo' cublc yarde). contsined

reater in the North Lagoon
Cincinnal, on

40 CFR Ch. | (7-1-85 Edition)

TABLE 2—WASTES EXCLUDED FROM SPECIFIC
SOURCES

Facility Address

Waste descnpton

(Ressrved)

TABLE 3—WASTES EXCLUDED FROM COMMER-
CIAL. CHEMICAL PRODUCTS, OFF-SPECIFICA-
TION ' SPECIES, CONTAINER RESIDUES, AND

SoiL RESIDUES THEREOF
Faclity Address Waste description
Union Carbide | Teit, LA [V d 2ol (app
Corp. malely 11000 oubic

yards}, which contame
acrolein in  concenve-
Sors of leas Swn O ppm.

[49 FR 37070, Sept. 21, 1984)

ArrENDIX X—METHOD OF ANALYSIS FOR
CHLORINATED DIBENZO-P-DIOXINE AND
-DIBENZOFURANS - & 2 ¢

Method 8280
1. Scope and Application

‘This method is appropriate for the anal-
ysis of tetra-, penta-, and hexachlorinated
dibenso-p-dioxins and -dibensofurans.

? Analytical protocol for determination of
TCDDs in phenolic chemical wastes and soil
samples obtained from the proximity of
chemical dumps. T.O. Tiernan and M.
Taylor. Brehm laboratory, Wright State
University, Dayton, OH 45435.

1 Analytical protocol for determination of
chlorinated dibenso-p-dioxins and chlorinat-
ed dibensofurans in river water. T.O. Tler-
nan and M. Taylor. Brehm Laboratory,
Wright State University, Dayton, OH 48436.

*In general, the techniques that should be
used to handle these materials are those
which are followed for radioactive or infec-
tious laboratory materials. Assistance in
evaluating laboratory practices may be ob-
tained from industrial hygienists and per-
sons specializing in safe laborstory prac-
tices. Typical infectious waste incinerstors
are probably not satisfactory devices for dis-
poaal of materials highly contaminated with
CDDs or CDFs. S8afety instructions are out-
lined in EPA Test Method 613(4.0)

8ee also: 1) ‘“Program for monitoring po-
tential contamination in the laboratory fol-
lowing the handling and analyses of chlorin-
ated dibepro-p-dioxins and dibensofurans"
by F. D. Hileman et al, /n: Human snd En-

Continued
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1.1 This method measures the concentra-
fon of chiorinated dibenso-p-dioxins and
hiorinated dibensofurans in chemical
vastes including still bottoms, fiiter aids,
ludges, spent carbon, and resctor residues,
ind in sofls.

1.2 The sensitivity of this method is de-
sendent upon the level of interferences.

1.3 This method is recommended for use
mnly by analysts experienced with residue
\nalysis and skilled in mass spectral analyti-
:al techniques.

1.4 Because of the extreme toxicity of
hese compounds, the anslyst must take
jecessary precautions to prevent exposure
0 himself, or to others. of materials known
»r believed to contain CDDs or CDFs.

2. Summary of the Method

2.1 This method is an analytical extrac-
jon cleanup procedure, and capillary
olumn gas chromstograph-low resolution
nass spectrometry method, using caplllary
olumn GC/MS conditions and internal
itandard techniques, which allow for the
nessurement of PCDDs and PCDPs in the
xtract.

2.2 If interferences are encountered, the
nethod provides selected general purpose
sdeanup procedures to aid the analyst in
“heir elimination.

3. Interferences

3.1 Solvents, reagents, glassware, and
sther sample processing hardware may yield
iiscrete artifacts and/or elevated baselines
ausing misinterpretation of gas chromato-
rams. All of these materials must be dem-
nstrated to be free from interferences
inder the conditions of the analysis by run-
iing method blanks. Specific selection of
seagents and purification of solvents by dis-
dlistion in all-glass systems may be re-
Juired,

3.2 Interferences co-extracted from the
wmples will vary considerably from source
0 source, depending upon the diversity of
zhe industry being sampled. PCDD is often
associated with other interfering chlorinat-
sd compounds such as PCB's which may be
it concentrations several orders of magni-
-ude higher than that of PCDD. While gen-
sral cleanup techniques are provided as part
3f this method, unique samples may require
additional cleanup approaches to achieve
.he sensitivity stated in Table 1.

3.3 The other isomers of tetrachlorodi-
senzo-p-dioxin may interfere with the meas-
arement of 2,3,7,86-TCDD. Capillary column
gas chromatography is required to resolve

vironmental Risks of Chiorinated Dioxins
and Related Compounds, R.E. Tucker, et al,
2ds., Plenum Publishing Corp., 1083. 2)
Safety procedures outlined in EPA Method
313, Federal Register volume 44, No. 233,
December 3, 1979.
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those isomers that yield virtually identical
mass fragmentation patterns.

4. Apparatus and Materials

4.1. Sampling equipment for discrete or
composite sampling.

4.1.1 Grab sample bottle—amber glass, 1-
liter or l-quart volume. French or Boston
Round design is recommended. The contain-
er must be washed and solvent rinsed before
use to minimize interferences.

4.1.2. Bottle caps—-threaded to screw on
to the sample bottles. Caps must be lined
with Teflon. Solvent washed foil, used with
the shiny side towards the sample, may be
substituted for the Teflon if sample Is not
corrosive.

4.1.3. Compositing equipment—automatic
or manusl composing system. No tygon or
rubber tubing may be used, and the system
must incorporate glass sample containers
for the collection of & minimum of 250 ml.
Sample containers must be kept refrigerat-
ed after sampling.

4.2 Water bath—-heated, with concentric
ring cover, capable of temperature control
(£2 *C). The bath should be used in a hood.

4.3 Gas chromatograph/mass spectrome-
ter data system.

4.3.1 Gas chromatograph: An analytical
system with a temperature-programmable
gas chromatograph and all required accesso-
ries including syringes, analytical columns,
and gases.

4.3.2 Column: 8P-2250 coated on a 30 m
long x 0.25 mm ID. glass column (Supelco
No. 2-3714 or equivalent). Glass capillary
column conditions: Helium carrier gas at 30
cm/sec linear velocity run splitless. Column
temperature is 210 °C.

4.3.3 Mass spectrometer: Capable of scan-
ning from 35 to 450 amu every 1 sec or less,
utilizing 70 volts (nominal) electron energy
in the electron impact ionization mode and
producing a mass spectrum which meets all
the criteria in Table 2 when 50 ng of deca-
fNuorotriphenyl-phosphine (DFTPP) is in-
jected through the GC inlet. The system
must also be capable of selected fon monl-
toring (8IM) for at least 4 fons simulta-
neously, with a cycle time of 1 sec or less.
Minimum integration time for SIM is 100
ms. Selected lon monitoring is verified by in-
jecting .015 ng of TCDD CI°? to give a mini-
mum signal to nolse ratio of 5 to 1 at mass
328.

4.3.4 GC/MS interface: Any GC-to-MS
interface that gives scceptable calibration
points at 50 ng per injection for each com-
pound of interest and achieves acceptable
tuning performance criteria (see Sections
6.1-6.3) may be used. GC-to-MS interfaces
constructed of all glass or glass-lined materi-
als are recommended. Glass can be deacti-
vated by silanizing with dichlorodimethylsi-
lane. The interface must be capable of
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transporting at least 10 ng of the compo-
nents of interest from the GC to the M8,

4.3.5 Data system: A computer system
must be interfaced to the mass spectrome-
ter. The system must allow the continuous
acquisition and storage on machine-readsble
media of all mass spectra obtained through-
out the duration of the chromatographic
program. The computer must have software
that can search any GC/MS data file for
jfons of s specific mass and that can plot
such fon sbundances versus time or scan
number. This type of plot is defined as an
Extracted Ion Current Profile (EICP). Boft-
ware must also be able to integrate the
abundance, in any EICP, between specified
time or scan number Hmits.

4.4 Pipettes-Disposable, Pasteur, 150 mm
long x 5 mm ID (Fisher Scientific Co., No.
13-678-8A or equivalent).

4.5 Flint glass bottle (Teflon-lined screw
cap).

4.6 Reacti-vial (silanized) (Pierce Chemi-
cal Co.).

5. Reapents

6.1 Potassium hydroxide(ACS8), 2% in
distilled water.

5.2 Sulfuric acid-(ACS), concentrated.

5.3 Methylene chloride, hexane, benzene,
petroleum ether, methanol, tetradecane-pes-
ticide quality or equivalent.

5.4 Prepare stock standard solutions of
TCDD and *Cl-TCDD (molecular weight
328) In a glove box. The stock solutions are
stored in a glovebox, and checked frequent-
ly for signs of degradation or evaporation,
especially just prior to the preparation of
working standards.

5.5 Alumina-basic, Woelm; 80/200 mesh.
Before use sctivate overnight at 600°C, cool
to room temperature in s dessicator.

5.6 Prepurified nitrogen gas

6.0 Calibration

6.1 Before using any cleanup procedure,
the analyst must process a series of calibra-
tion standards through the procedure to
validate elution patterns and the absence of
interferences from reagents.

6.2 Prepare GC/MS calibration stand-
ards for the internal standard technique
that will allow for measurement of relative
response factors of at least three CDD/
"CDD ratios. Thus, for TCDDs, at least
three TCDD/*Cl-TCDD and TCDF/*Cl-
TCDF must be determined.® The Cl-

* "Cl-labelled 2,3,7,8-TCDD and 2.3,7.8-
TCDF are available from K.O.R. Isotopes,
and Cambridge Isotopes, Inc., Cambridge,
MA. Proper standardization requires the use
of & specific labelled isomer for each conge-
ner to be determined. However, the only la-
belied isomers readily avaflable are *Cl-
23,7.8-TCDD and *C1-2,3.7,8-TCDF. This
method therefore uses these isomers as sur-
rogates for the CDDs and CDFs. When

40 CFR Ch, | (7-1-85 Editien)

TCDD/F concentration in the standard
should be fixed and selected to yield a re-
producible response at the most sensitive
setting of the mass spectrometer. Response
factors for PCDD and HxCDD may be de-
termined by measuring the response of the
tetrachloro-labelled compounds relative to
that of the uniabelled 1,2,3.4- or 23,7.8-
TCDD, 13347-PCDD or 1,234,278
HxCDD, which are commercially available.¢

6.3 Assemble the necessary GC/MS ap-
paratus and establish operating parameters
equivalent to those indicated In S8ection 11.1
of this method. Callbrate the GC/MS
system according to Eichelberger, et al.
(1978) by the use of decafluorotriphenyl
phosphine (DFTPP). By injecting calibra-
tion standards, establish the response fac-
tors for CDDs vs. *CI1-TCDD, and for CDFs
vs. *Cl-TCDF. The detection limit provided
in Table 1 should be verified by injecting
018 ng of *Cl1-TCDD which should give a
minimum signal to noise ratio of 5 to 1 at
mass 328,

1. Quality Control

7.1 Before processing any samples, the
analyst should demonstrate through the
anslysis of a distilled water method blank,
that all glassware and reagents are interfer-
ence-free. Each time a set of samples Is ex-
tructed, or there is a change in reagents, a
method blank should be processed as a safe-
suard against laboratory contamination.

7.2 Standard quality assurance practices
must be used with this method. Field repli-
cates must be collected to measure the pre-
cision of the sampling technique. Laborato-
ry replicates must be analyzed to establish
the precision of the analysis. Fortified sam-
ples must be analyzed to establish the accu-
racy of the analysis.

8. Sample Collection, Preservation, and
Handling

8.1 Grab and composite samples must be
collected in glass containers. Conventional
sampling practices should be followed,
except that the bottle must not be
prewashed with sample before collection.
Composite samples should be collected in
glass containers in accordance with the re-
quirements of the RCRA program. Sam-
pling equipment must be free of tygon and
other potential sources of contamination.

8.2 The samples must be iced or refriger-
ated from the time of collection until ex-

other labelled CDDs and CDFs are avail-
able, their use will be required.
¢ This procedure is adopted because stand-
ards are not available for most of the CDDs
:lel: CD:ln.n ::d mumm es that all the con-
ers oW the same response as the
unilabelled congener used as a standard. Al-
though this assumption may not be true in
all cases, the error will be amall.

302



Environmental Pretection Agency

traction. Chemical preservatives should not
be used In the field unless more than 24
hours will elapse before delivery to the labo-
ratory. If an squeous sample is taken and
the sample will not be extracted within 48
hours of collection, the sample should be
adjusted to s pH range of 6.0-8.0 with
sodium hydroxide or sulfuric acid.

8.3 All samples must be extracted within
7 days and compietely analyzed within 30
days of collection.

.9. Extraction and Cleanup Procedures

9.1 Use an aliguot of §1-10 g sampie of the
chemical waste or soil to be analysed. Solls
should be dried using & stream of prepuri-
fied nitrogen and pulverized tn a ball-mill or
similar device, Perform this operation in a
clear ares with proper hood space. Transier
the sample to a tared 126 ml flint glass
bottle (Teflon-lined screw cap) and deter-
mine the weight of the sample. Add an ap-
propriate quantity of *Ci-labelled 2,3,7.8-
TCDD (adjust the quantity according to the
required minimum detectable concentra-
tion), which is employed as an internal
standard.

9.2 Extraction

8.2.1 Extract chemical waste samples by
adding 10 m! methanol, 40 ml petroleum
ether, 60 ml doubly distilled water, and then
shaking the mixture for 2 minutes. Tars
should be completely dissolved in any of the
recommended neat solvents. Activated
carbon samples must be extracted with ben-
zene using method 3540 in BW-848 (Test
Methods for Evaluating S8olid Waaste—Physl-
cal/Chemical Methods, available from
G.P.O. Stock #055-022-81001-2). Quantita-
tively transfer the organic extract or dis-
solved sample to a clean 250 m) flint glass
bottle (Teflon lined screw cap), add 50 ml
doubly distilied water and shake for 2 min.
utes. Discard the aqueous layer and proceed
with Step 8.3.

$.2.2 Extract soil samples by adding 40
ml of petroleum ether to the sample, and
then shaking for 20 minutes. Quantitatively
trans{er the organic extract to a clean 250
ml flint glass bottle (Teflon-lined screw
cap), sdd 50 ml doubly distllled water and
shake for 2 minutes. Discard the aqueous
layer and proceed with Step 9.3.

9.3 Wash the organic layer with 50 ml of
20% squeous potassium hydroxide by shak-
ing for 10 minutes and then remove and dis-
card the aqueous layer.

9.4 Wash the organic layer with 50 ml of
doubly distllled water by shaking for 2 min-
utes, and discard the squeous layer.

9.5 Cautiously add 50 ml concentrated
sulfuric acid and shake for 10 minutes.
Allow the mixture to stand until layers sep-
arate (approximately 10 minutes), and
remove and discard the acid layer. Repeat
acid washing unti! no color is visible in the
acid layer,

Poart 261, App. X

9.8 Add 50 ml of doubly distilled water to
the organic extract and shake for 2 minutes.
Remove and discard the agueous layer and
dry the organic layer by adding 10g of anhy-
drous sodium sulfate.

9.7 Concentrate the extract to inciptent’

dryness by heating in a §6° C water bath
and simultaneously flowing a stream of pre-
purified nitrogen over the extract. Quanti-
tatively transfer the residue to an alumina
microcolumn {abricated as follows:

9.7.1 Cut off the top section of & 10 ml
disposable Pyrex pipette at the 4.0 ml mark
and insert a plug of silanized glass wool into
the tip of the lower portion of the pipette.

9.7.2 Add 2.8g of Woelm basic alumina
(previoualy activated at 800" C overnight
and then cooled to room temperature in a
desiccator just prior to use).

9.7.3 Transfer sample extract with a
small volume of methylene chloride.

9.8 Elute the microcolumn with 10 ml of
3% methylene cholride-in-hexane followed
by 15 ml of 20% methylene chloride-in-
hexane and discard these effluents. Elute
the column with 15 ml of 50% methylene
chloride-in-hexane and concentrate this ef-
fluent (56° C water bath, stream of prepuri-
fied nitrogen) to about 0.3-0.5 ml.

9.9 Quantitatively transfer the residue
(using methylene chioride to rinse the con-
tainer) to a silanized Reacti-Vial (Pierce
Chemical Co.). Evaporate, using a stream of
prepurified nitrogen, almost to dryness,
rinse the walls of the vessel with approxi-
mately 0.5 ml methylene chioride, evaporate
just to dryneas, and tightly cap the vial,
8tore the vial at §° C unt{l analysis, at
which time the sample is reconstituted by
the addition of tridecane.

$.10 Approximately 1 hour before GC-
MB (HRGC-LRMS) analysis, dilute the resi-
due in the micro-reaction veasel with an ap-
propriate quantity of tridecane. Gently
swirl the tridecane on the lower portion of
the vesasel to ensure dissolution of the CDDs
and CDFs. Analyze s sample by GC/EC to
provide insight into the complexity of the
problem, and to determine the manner in
which the mass spectrometer should be
used. Inject an appropriate aliquot of the
sample Into the GC-MS instrument, using a
syringe.

9.11 I, upon preliminary GC-MS analy-
sis, the sample appears to contain interfer-
ing substances which obscure the analyses
for CDDs and CDFs, high performance
liguid chromatographic (HPLC) cleanup of
the extract is accomplished, prior to further
GC-MS analysis.

10. HPLC Cleanup Procedure’

' For cleanup see also method #8320 or
#8330, SW-846, Test Methods for Evaluat-
ing Solld Waste, Physical/Chemical Meth-
ods (1982).
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10.1 Place approximately 2 ml of hexane
in 2-80 ml Nint giass sample bottle fitted
with a Teflon-lined cap.

10.2 At the appropriate retention time,
position sample bottle to collect the re-
quired fraction.

10.3 Add 2 ml! of 8% (w/v) sodium car-
bonate to the sample fraction collected and
shake for one minute.

10.¢ Quantitatively remove the hexane
layer (top layer) and tranafer to 8 micro-re-
action vessel.

10.5 Concentrate the fraction to dryness
and retain for further analysis.

11. GC/MS Analysis

11.1 The following column conditions are
recommended: Glass cspillary column condi-
tions: SP-2280 coated on a 30 m long x 0.28
mm 1.D. glsss column (Bupeico No. 3-3714,
or equivalent) with hellum carrier gas at 30
cm/sec linear velocity, run splitiess. Column
tempersture i{s 210°C. Under these condi-
tions the retention time for TCDDs s about
9.5 minutes. Calibrate the system dally
with, & minimum, three injections of stand-
ard mixtures,

11.2 Calculste response factors for stand-
:;dl relative to *CI-TCDD/F (see Section

)

11.3 Analyse samples with selected ion
monitering of at least two ions from Table
$. Proof of the presence of CDD or CDP
exists if the following conditions are met:

11.3.1 The retention time of the peak in
the sample must match that in the stand-
ard, within the performance specifications
of the analytical system.

11.3.2 The ratio of lons must agree
within 10% with that of the standard.

40 CFR Ch. I (7-1-85 Edition)

11.3.3 The retention time of the pesk
maximum for the jons of interest must ex-
actly match that of the peak.

11.4 Quantitate the CDD and CDF peaks
from the response reiative to the 'Cl-
TCDD/F internal standards. Recovery of
the intermal standard should be greater
than 50 percent.

11.8 If a response is obtained for the ap-
propriate set of ions, but (s outaide the ex-
pected ratio, & co-eluting impurity may be
suspected. In this case, another set of ions
charscteristic of the CDD/CDP molecules
should be analyzed. For TCDD a good
choice of lons i3 m/e 257 and m/e 259. For
TCDF a good choice of ions is m/e 241 and
243. These jons are useful in characterizing
the molecular structure to TCDD or TCDF,
For analysis of TCDD good analytical tech-
nique would require using ail four ions, m/e
257, 320, 322, and 328, to verify detection
and signal to noise ratio of 8 to 1. Suspected
impurities such ss DDE, DDD, or PCB resi-
dues can be confirmed by checking for their
major fragments. These materials can be re-
moved by the cleanup columns. Fallure to
meet criteria should be explained in the
report, or the sample reanalyzed.

11.6 If broad background interference re-
.stricts the senaitivity of the GC/MS analy-
sis, the analyst should employ cleanup pro-
cedures and reanalyze by GC/MB. Bee sec-
tion 10.0.

11.7 In those circumstances where these
procedures do not yield a definitive conclu-
sion, the use of high resolution mass spec-
trometry is suggested.

13. Celculations

12.1 Determine the concentration of indi-
vidual compounds according to the formula:

AXxA,
Concentration, ug/gm=
A xXAXR,

where: Response {actors are calculated using data
Aw=ug of internal standard added to the Obtained from the analysis of standards ac-

sample * cording to the formuls:
G =gm of sample extracted
A,=~sres of characteristic ion of the com-

pound being quantified.

A,=urea of characteristic ion of the -
nal standard inter

Ry=response factor *

*The proper amount of standard to be
used is determined from the calibration
cu.rlv!e (8ee Section 6.0).

standards for PCDDs/Fs and
HxCDDs/Fs are not svallabie, response fac-
tors for jons derived from these congeners
are calculated relative to *\CI-TCDD/F. The

analyst may use response factors for 1,2,3.4-
or 2378TCDD, 12347-PeCDD, or
1.23.4.7.8-HxCDD for quantitation of
TCDDs/Fy, PeCDDs/F3 and HxCDDs/Fs,
respectively. Implicit in this requirement is
the assumption that the same response is
obtained from PCDDs/Fs ccontaining the
same numbers of chiorine atoms.
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A xC,
A xC,

RS

where:
C. =ooncentration of the internal standard
C.=concentration of the standard com-
pound
12.2 Report results in micrograms per
gram without correction for recovery data.
When duplicate and splked samples are ana-
lyzed, all data obtained should be reported.
12.3 Accuracy and Precision. No data are
avallable at this time.

TABLE 1——GAS CHROMATOGRAPHY OF TCDD

Detec-

Colurnn Son bmit
[l

Gilass capiiary s 0.003

Part 261, App. X

egual 10 we smes the GC background nowme assuveng a |
mmnmuv:tmum.n-a.w-
ot S
eslecyon capuxe and GC/MS oewecuon
see 44 FR 88526 (Decemoer J, 1978)

TaBLE 2—DFTPP KeY IONS AND lON
ABUNDANCE CRITERIA'

lon sbundance cruens

51 | 30-80% of mass 198,

68 | Less than 2% of mass 89.

70 | Less than 2% of mass 86.

127 | 40=-60% of mass 108.

197 | Less than 1% of mass 168,
108 | Base pesk, 100% relatve abundancs.
199 | 5-9% of mass 198.

275 | 10-30% of mass 198,

385 | Greater than 1% of mass 198.
441 | Prosent but loes than mass 443.
442 | Grearer than 40% of mass 198,
443 | 17-23% of mase 442.

LI A Elehlhu_?:v. LE. Hame, end WL Budde. 1975,
R P to cak 0N at

Y Detecon bmit tor bquid sampies i 0.003 up/l. The is
calulaed from the ¢ bie GC beng

PO

vy, Analyscal

graplyy-mnass 8p

memt in pas ch
Chermstry 47:905,

TABLE 3—LIST OF ACCURATE MASSES MONITORED USING GC SELECTED-ION MONITORING, Low
RESOLUTION, MASS SPECTROMETRY FOR SIMULTANEOUS DETERMINATION OF TETRA-, PENTA-,
AND HEXACHLORINATED DIBENZO-p-DIOXING AND DIBENZOFURANS

m.u.
Nu&u Monitored m/z | M miz| "
Ciass of ¢h d diberaodiown or 6o PR I...A it
m"""‘l‘) CisHeyOul, | CuHE,-,OCL | on bass of
abundance
Tetn 4 1 319.887 ' 303.902 0.74
321.884 305.903 1.00
¥ 327.885 311884
s 266923 o221
? 258.830 0.20
Perta [ 1 353.858 ' 337.883 0.57
355.855 339.880 1.00
Hexa [ 1 J868.818 3ra.e2 1.00
391.813 J3765.818 0.87
' Moleculaer 10n pesic
? Gu~labelled standard peaks.
* jons whech can be d in TCOD snalyses for

[50 FR 2001, Jan. 14, 1985)

Errcrive Date Notr: At 60 FR 2001, Jan.
14, 1985, Part 26], App. X was added, effec-
tive July 15, 1985,
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APPENDIX C

QUALITY ASSURANCE PROJECT PLAN

(Must Be Completed For All Field Operations)

Project Name:

Project Manager:

Field Operations:

QA Office Concurrence: Date:
ESD Peer Review: Date:
Project No.: Account No.:
Laboratory Designated: EPA CLP Private
Sample Numbers assigned: from to
Sample Schedule and Milestones:
Activity/Date: / / / / / / / /
/
/
/
/
/

Reports Required:

Regional Sample Control Center Review
Date:

Project Description and Site Location:

Project Measurement Objectives (Intended use of data):

Sample rationale and network derivation:




Analyses Rationale:

# ot Parameter QA Matrix Container Holding Preservation
Samples Samples Time

Data Quality Objectives:

Parameter Method Detection Precision Accuracy Completeness
# Limits

Sample procedures to bhe used:

Sample Custody and Documentation:

Calibration Procedures and Frequency:

Preventative Maintenance:

If, for any reason, the schedules or procedures above cannot be followed, the appropriate
person must complete a "Sample Alteration Checklist" for each element changed and have
it (them) verified and reviewed by the Project Manager and the QA Officer/Peer Review.

(See page 5)




Lahoratory Data Reduction / QA Review:

Field Data Reduction/QA Review:

Reports (as deliverable or required):

System and Performance Audits:

Scheduled: Conducted:

Corrective Action: (IF YES, COMPLETE CORRECTIVE ACTION CHECKLIST AND/OR
SAMPLE ALTERATION FORMS, Appendix B.)

QA Report to Management:




Safety:




SAMPLE ALTERATION CHECKLIST

Project Name and Number:

Material to be sampled:

Measurement Parameter:

Standard Procedure tor Field collection & Laboratory Analysis (cite references):

Reason for change in Field Procedure or Analytical Variation:

Variation from Field or Analytical Procedure:

Special Equipment, Materials, or Personnel Required:

[nitiators Name: Date:
Project Approval: Date:
Laboratory Approval: , Date:
QA Officer/Reviewer: Date:
sample Control Center: Date:




CORRECTIVE ACTION CHECKLIST

Project Name and Number:

Sample Dates Involved:

Measurement Parameter(s):

Acceptable Data Range:

Problem Areas Requiring Corrective Action:

Measures Required to Correct Problems:

Means of Detecting Problems and Verifying Correction:

Initiators Name: Date:
Project Approval: Date:
Laboratory Approval: Date:
QA Officer/Reviewer: Date:
Sample Control Center: Date:




