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DISCLAIMER

This manual represents EPA’s current thinking on this topic. It does not create or confer
any rights for or on any person or operate to bind the public. You can use an alternative
approach if the approach satisfies the requirements of the applicable statutes and
regulations. If you want to discuss an alternative approach (you are not required to do so),
you may contact the EPA staff responsible for implementing this manual. In addition,
please note that state hazardous waste programs may be more stringent and/or broader in
scope than the federal program. If you cannot identify the appropriate EPA staff, call the
number listed in the Acknowledgment.
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Introduction

The purpose of this guidance manual is to discuss how a person can perform waste
analyses and develop waste analysis plans (WAPs) in accordance with the federal
hazardous waste regulations of the Resource Conservation and Recovery Act (RCRA), as
amended. The federal hazardous waste regulations are codified at 40 CFR Parts 260
through 279. The primary audiences for this manual are hazardous waste generators and
owner/operators of treatment, storage, and disposal facilities (TSDFs). This manual can
also provide guidance in the development of used oil processor or re-refiner analysis
plans under Part 279. In addition, the manual can be helpful to federal and state permit
writers in evaluating WAPs and inspectors/enforcement personnel in determining
whether a facility is in compliance with its WAP requirements. Note: In discussing the
WAP, this manual presents federal hazardous waste requirements. Because state
hazardous waste programs may be more stringent and/or broader in scope than
the federal program, consult your state’s regulations to learn the requirements that

apply to you.
This manual has the following objectives:
Part One

Explains the general requirements in the federal hazardous waste regulations for
developing a WAP and/or conducting waste analysis.

Part Two

Presents general and facility-specific guidance on the procedures for developing a
useful WAP and conducting waste analysis.

Part Three

Provides a checklist to assist you in conducting waste analysis and preparing a WAP.

Part Four

Offers facility-specific WAP examples.

The previous edition of this manual was issued in 1994." EPA has updated the manual to
reflect experience that the Agency and states have gained since then. Some of the new
recommendations in this current edition (e.g., for greater use of testing) reflect this
experience. In addition, this current edition includes important updates and a greater focus
on issues of particular importance to waste analyses. For example, it includes an expanded
discussion in Part Two on how to integrate Data Quality Objectives into sampling/analysis
activities. It also includes new WAP examples in Part Four. These examples are meant to give

! The 1994 edition can be found at: http://www.epa.gov/epawaste/hazard/tsd/Idr/wap330.pdf.
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permit applicants and permit writers ideas to consider when preparing or approving a WAP.
This edition also includes information on some changes to the federal RCRA program
concerning waste analysis requirements that were promulgated since the last edition (e.g.,
new regulations). The following is a list of these program changes:

Definition of solid waste final rules.
Alternative requirements for laboratories owned by eligible academic entities.
Conditional exemptions for military munitions.

Conditional exemptions for low-level mixed waste storage, treatment, transportation,
and disposal.

Organic air emission standards for tanks, containers and surface impoundments [Parts
264 and 265, Subpart CC]

Amendments to the Land Disposal Restrictions (LDR) regulations, including the Phase II
- [V rules

Revisions and updates to the Test Methods for Evaluating Solid Waste, Physical/ Chemical
Methods (SW-846) and issuance of the Methods Innovation Rule (MIR).

The above referenced program changes are summarized in Appendix B of this manual.
Refer to Appendix E for a glossary of terms.

Introduction
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PART ONE:
RCRA Waste Analysis — An Overview

1.0 What Waste Analysis Requirements Must You Meet?

The cornerstone of the RCRA hazardous waste program is the requirement of generators and
owner/operators of treatment, storage and disposal facilities (TSDFs) to properly identify
and characterize, through waste testing and/or acceptable knowledge, all hazardous wastes
that are generated, treated, stored, or disposed of at their site or facility.2 Waste testing
involves identifying and verifying the chemical and physical characteristics and composition
of a waste by performing a detailed chemical and physical analysis of a representative

sample of the waste. A facility may also apply
acceptable knowledge of the waste in lieu of
testing the waste, as specified. Proper waste
analysis® is needed to:

Determine whether your waste is a RCRA
hazardous waste under applicable federal and
state requirements (which can be more
stringent and/or broader in scope than the
federal program).

Classify the waste according to RCRA.

Ensure that the waste is managed properly and
avoid commingling incompatibles.

Ensure you are complying with permitted
feedrate (e.g, metal feedrates) and other
numerical limitations as applicable.

Waste analysis, therefore, is the pivotal activity for
properly ensuring that your facility (and any
subsequent handlers) complies with the applicable
regulations for proper waste treatment, storage,
or disposal.

The majority of RCRA’s waste analysis
requirements apply to hazardous waste generators

General References on the RCRA Program

= EPA Regulations (Title 40)
http://www.gpo.gov/fdsys/

= RCRA Orientation Manual
http://www.epa.gov/epawaste/inforeso
urces/pubs/orientat/

= RCRA Online (database)
http://www.epa.gov/epawaste/inforeso
urces/pubs/orientat/

= RCRA Training Modules
http://www.epa.gov/epawaste/inforeso
urces/pubs/rmods.htm

= Envirofacts (database)
http://www.epa.gov/enviro/index.html

= RCRAInfo (database)
http://www.epa.gov/enviro/facts/rcrainf

o/index.html

= TSDF Tool
http://www.epa.gov/epawaste/hazard/t
sd/permit/tsd-regs/tsdf-ref-doc.pdf

= EPA Hazardous Waste Regulations
http://www.epa.gov/waste/laws-
regs/regs-haz.htm

= EPA Test Methods for Hazardous Waste
http://www.epa.gov/epawaste/hazard/t
estmethods/index.htm

? This manual presents federal hazardous waste requirements. Because state hazardous waste programs may be
more stringent and/or broader in scope than the federal program, you should consult your state’s regulations to

learn the requirements that apply to you.

* Use of the phrase “waste analysis” refers to both waste testing and applying acceptable knowledge.

PART ONE: RCRA Waste Analysis — An Overview
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and TSDFs. The RCRA generator standards primarily apply to large quantity generators
(LQGs) and small quantity generators (SQGs)." Briefly, LQGs and SQGs are required to:

Determine if they have generated a hazardous waste (see 40 CFR 262.11).

Determine if the hazardous waste is “prohibited” from land disposal under the Land
Disposal Restrictions (LDR) program (see Part 268). A prohibited waste is a waste that
does not meet its applicable LDR treatment standards at its point of generation and
cannot be land disposed until it meets those standards.” If they have a prohibited waste,
they must either treat it on-site to meet the standards or send it to an off-site treater or
recycler along with the required paperwork. A waste analysis plan (WAP) is required
for generator on-site treatment which describes the procedures they will carry out to
comply with the LDR treatment standards (§268.7).°

Manage the hazardous wastes in accordance with the applicable Part 262 and 268
requirements (e.g., accumulate the hazardous wastes only in tanks, containers, or
containment buildings that meet specified standards, perform periodic inspections).

Comply with Parts 262 and 268 recordkeeping and reporting requirements (e.g., retain
waste analysis data).

The requirements for permitted and interim status TSDFs can be found primarily in Parts
264 through 268 and 270. Concerning the waste analysis requirements, §§264/265.13
require a TSDF to:

Properly characterize hazardous wastes before managing them and repeat these
analyses as specified (pre-acceptance).

Inspect incoming shipments that are received at TSDFs from off-site sources for
hazardous waste management.

Test their treated waste according to the frequency specified in their waste analysis
plan to assure that they meet the applicable treatment standards.

Prepare and follow a WAP that adequately describes the methods, procedures and
equipment that will be used to perform these analytical requirements.

* Conditionally exempt small quantity generators (CESQGs) are subject to the regulations at 40 CFR 261.5, including
the need to make hazardous waste determinations.

> Land disposal as defined in §268.2 means placement in or on the land, except in a corrective action management
unit or staging pile, and includes, but is not limited to, placement in a landfill, surface impoundment, waste pile,
injection well, land treatment facility, salt dome formation, salt bed formation, underground mine or cave, or
placement in a concrete vault or bunker intended for disposal purposes. The RCRA statute draws no distinction in
the duration of disposal. “Temporary” placement in a land disposal unit is “land disposal” just as much as is
permanent disposal.

® Enforcement of the LDR requirements is based on the treatment standard, not the facility’s waste analysis plan,
so that enforcement officials would normally take a single grab sample and analyze for all constituents regulated
by the applicable treatment standards. (See Federal Register 54:120 (23 June 1989). p. 26606.)
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In addition, the TSDF may be subject to analytical requirements elsewhere in the
regulations, depending on the waste management activities that it performs (e.g., LDR
treatment, storage of organic waste in containers, feedstream analysis for hazardous waste
combustors and thermal treatment units). The WAP must specify the methods that will be
used to meet these other analytical requirements (e.g., see §§264/265.13(b)(6)).

For additional information on these topics, see the references identified in this section. In
addition, Envirofacts and RCRAInfo can be used to learn about the RCRA-regulated
universe (e.g., generators and TSDFs) and the types and quantities of hazardous wastes
generated and managed by them.

1.1 Generator and TSDF Waste Analysis Requirements

Following is a summary of some of the analytical and related requirements that apply to
generators and TSDFs. See Appendix C of this manual for more detailed information,
including the regulatory references, of many of the RCRA waste analysis requirements to
which generators and TSDFs are subject.

1.1.1  Generator Waste Analysis Requirements

Persons who generate a solid waste are obligated under 40 CFR 262.11 to determine if
their wastes are hazardous. If a hazardous waste generator intends to send the hazardous
waste to a TSDF, he may be required to provide waste-related information to the TSDF,
such as a waste profile (see Section 1.1.2 on pre-acceptance) or information that
accompanies an LDR notice with a shipment (see the “Generator Paperwork Requirements
Table” at §268.7(a)(4)). A generator is not required to prepare a WAP unless he is
managing and treating waste or contaminated soil in tanks, containers, or
containment buildings regulated under §262.34 to meet applicable LDR treatment
standards. Figures 1-1 and 1-2 provide an overview of the RCRA waste analysis and WAP
requirements that apply to generators.

As a generator, you must determine if the waste generated is a RCRA hazardous waste, as
required by §262.11, by:

First determining if your waste is excluded from
regulation (see the solid and hazardous waste Applicability of WAPs to
exclusions at §261.4(a) and (b)); Generators

Then determining if it is listed as a hazardous waste in | A 8eneratoris not required to
prepare a WAP except when

Subpart D of Part 261; and ) .
managing and treating waste or

For purposes of compliance with the LDR Program in contaminated soil in qualified
Part 268, or if the waste is not listed in Subpart D of Part | units to meet applicable LDR
261, determining whether the waste exhibits any of the | téatmentstandardsfoundat
hazardous characteristics in Subpart C of Part 261. You 5268.40. See 5268.7(a)(5) for this

requirement.
may test the waste or use acceptable knowledge to q
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make the determination. (See Section 1.2.2 of this manual for a discussion of some of the
types of information that EPA would consider “acceptable” knowledge.) See Appendix A
for additional information on hazardous waste identification procedures.

If you have generated a hazardous waste or acute hazardous waste, you must determine
the amount of hazardous waste that you generated during that calendar month, as
required by §261.5. You then must determine whether you are a small quantity generator
(SQG), lar7ge quantity generator (LQG), or conditionally exempt small quantity generator
(CESQG):

SQGs (generators of > 100 kg/month and < 1,000 kg/month of hazardous waste) are
subject to regulation under Part 262 and other applicable parts (e.g., Part 268).

LQGs (generators of =2 1,000 kg/month of hazardous waste) are subject to regulation
under Part 262 and other applicable parts (e.g., Part 268).

CESQGs (generators of < 100 kg/month of hazardous waste) are subject to limited
requirements as specified in §261.5 (e.g, hazardous waste determinations, monthly
counting). They are not subject to the waste analysis requirements other than hazardous
waste determinations at §261.5(g)(1).

If you are a LQG or SQG, you must determine if your hazardous waste must be treated to
meet the LDR treatment standards before being land disposed, as required in §262.11 and
Part 268. You must determine each EPA hazardous waste code that applies to your
hazardous waste, which allows you to identify all applicable treatment standards under the
LDR program. You must refer to the treatment standards in §§268.40, 268.45, and/or
268.49 to determine if your waste “as generated” must be treated. This determination can be
made concurrently with the hazardous waste determination described above. You can either
test the waste or use acceptable knowledge of the waste. Alternatively, you can send the
waste to a hazardous waste treatment facility subject to a RCRA permit, where the facility
can make the LDR determinations in accordance with §§264/265.13 and 268.7(b).

If the hazardous waste does not meet the treatment standards, as generated, it must be
treated before being land disposed. Some wastes must be treated by a particular treatment
method before land disposal while other wastes are subject to concentration-based
treatment standards.

In addition, if you are a LQG, you must comply with the organic air emission standards in
Subparts AA, BB, and CC of Part 265, including a requirement to test the waste or use
acceptable knowledge of the waste to determine if the air emission requirements apply to
your units.

’ The quantities shown only apply to hazardous waste. For acute hazardous waste quantities, see 40 CFR 261.5(e).
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FIGURE 1-1: Summary of Generator Testing, Analytical & Documentation Requirements *°

Generator of Hazardous
Wasteb

No further analytical (or other)

RCRA requirements apply

apply?

No further analytical requirements

Ship waste to disposer with

site in qualified tanks, containers or
containment buildings or ship for off-site
treatment

Non-
Test or use knowledge to determine if the Hazardous
waste you generate is RCRA hazardous waste
(262.11)
Hazardous
Based on your hazardous waste quantity No
generated during the month, do you qualify as
either a SQG or LQG? (261.5and 262.34)c
Yes
Meets
Test or use knowledge to determine if your treatment
hazardous waste meets all applicable LDR standards
treatment standards before land disposal
(268.7)®
Fails treatment
standards
Treat the waste to meet treatment standards Treat
before land disposal. You can either treat on- on-site

required LDR notice and
certification (268.7)

Ship off-site

Ship the waste to treatment facility with
required LDR notice (268.7)

If you treat on-site in tanks, containers,
or containment buildings to meet LDR
standards, prepare and follow a WAP

(268.7(a)(5)) to test waste and comply

with other applicable LDR requirements

Ship wastes meeting treatment
standards to disposer with required LDR
notice/certification (268.7), or if a
characteristic waste is rendered non-
hazardous, prepareffile the
notice/certification (268.9)

Footnotes

requirements for LQGs.

a. This figure presents federal RCRA hazardous waste requirements. You should consult your state’s
regulations to learn the requirements that apply to you. This figure does not necessarily identify all
analytical requirements to which a generator may be subject. See Figure 1-2 for additional analysis

b. A “generator’is any person, by site, whose act or process produces hazardous waste or whose act
first causes a hazardous waste to become subjectto regulation.

c. 40CFR 261.5and 262.34 establish standards for making waste quantity determinations and
determining generator status. Small quantity generators (SQGs) and large quantity generators (LQGs)
must comply with applicable generator standards in Part 262 and Part 268, including the waste
analysis requirements described in this figure.

d. Ifyou are a conditionally exempt small quantity generator (CESQG), you must comply with the
requirements in section 261.5; however, no additional waste analysis is required.

e. This determination is usually made concurrently with the hazardous waste determination.
Alternatively, the generator can sendthe waste to a treater to make the LDR determinations.
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FIGURE 1-2: Analytical Requirements for LQGs Determining Applicability of Standards under
Subparts AA, BB, and CC of 40 CFR Part 265 *

criteria.

Large Quantity Generator
(LQG)P

An LQG must control organic air emissions from process vents under Subpart

AA of Part 265iif:

+ Its unit is one ofthe following types: distillation, fractionation, thin-film
evaporation, solvent extraction, air or steam stripping; and

* The unit manages hazardous waste with total organic concentrations of 210
parts per million by weight (ppmw).

See 265.1034 fortest methods and procedures.

An LQG must control organic air emissions from “equipment” leaks under

Subpart BB of Part 265 if the equipment comes into contact with hazardous

waste with an organic concentration of = 10% by weight. “Equipment”

includes pumps, valves, lines, compressors, pressure release devices,

sampling connections, etc.

See 265.1063 fortest methods and procedures.

An LQG must control organic air emissions under Subpart CC of Part 265 if:

* |t manages hazardous waste in containers or tanks; and

* The hazardous waste managed in the unit has an average volatile organic
concentration of = 500 ppmw at the point of generation.

See 265.1084 for waste determination procedures.

Footnotes

a. This figure presents federal RCRA hazardous waste requirements for large quantity generators (LQGs)
under the organic air emission standards. You should consult your state’s regulations to learn the
requirements that apply to you. See Figure 1-1 for additional waste analysis requirements for generators.

b. 40 CFR 261.5and 262.34 establish standards for making waste quantity determinations and determining
generator status. Small quantity generators (SQGs)and large quantity generators (LQGs) must comply
with applicable generator standards in Part 262 and Part 268. Section 262.34(a) requires LQGs to comply
with Subparts AA, BB and CC of Part 265, among other things. Each subpart also includes applicability
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LDRs: Underlying Hazardous Constituents

If you determine that your waste exhibits a
hazardous waste characteristic, you must also
determine whether the hazardous waste contains
underlying hazardous constituents (UHCs) (there
are no UHCs for listed waste), as required by
§268.9(a). A UHC is any constituent listed in
§268.48, Table UTS—Universal Treatment
Standards, except fluoride, selenium, sulfides,
vanadium, and zinc, which can reasonably be
expected to be present at the point of generation of
the hazardous waste at a concentration above the
constituent-specific UTS (§268.2). To determine
whether you need to be concerned about UHCs in
your waste, go to the Table -- Treatment Standards
for Hazardous Wastes in §268.40. The table shows,
for example, that a D001 non-wastewater
exhibiting the ignitability characteristic, except for
the High TOC subcategory, has a treatment
standard expressed as “DEACT and meet §268.48
standards; or RORGs; or CMBST.” This means that, if
you choose to treat it using deactivation, you (or the
treater receiving your hazardous waste) must
determine what the UHCs are in your hazardous
waste. Then, you can go to Table UTS in §268.48,
which lists the regulated constituents (i.e., UHCs)

Applicability of UHCs to
Treatment Residuals

Generators of characteristic hazardous
wastes are required to identify any
underlying hazardous constituents
reasonably expected to be present above
their concentration-based levels (see Table
UTS in §268.48) at the point of generation.
This means that, for metal constituents that
did not qualify as UHCs in the original waste
but are concentrated to above UTS levels
during treatment, treaters are not expressly
required to further treat the residuals such
that those metal constituents meet UTS
levels. If, however, the residual exhibits a
characteristic due to a new property (e.g.,
concentrated metals now exceed one or
more of the constituent-specific Toxicity
Characteristic thresholds), residuals exiting
the treatment unit would be considered a
new point of generation, the treater would
be considered to be the generator, and the
full suite of UHCs must be reconsidered and
identified, as appropriate. See Federal
Register 64:90 (11 May 1999) p. 25411 for
additional clarification.

and their respective treatment standards expressed as concentrations. The waste must be
treated to both eliminate the characteristic(s) and meet the UTS treatment standards for the
UHCs, as indicated in the table. Compliance with the treatment standards is based on grab
sampling, unless otherwise noted in the table. Compliance with the wastewater treatment
standards is based on the maximum for any one day, except for D004 through D011 wastes
for which the previously promulgated treatment standards based on grab samples remain in
effect. (See §268.40(b).)®

& Compliance with LDR treatment standards for nonwastewaters is based on grab sampling (i.e., a one-time sample
taken from any part of the treated waste), rather than composite samples (i.e., a combination of samples collected
at various locations for a given waste, or samples collected over time from that waste). The Agency believes that
grab samples generally reflect maximum process variability and thus would reasonably characterize the range of
treatment system performance. (See Federal Register 54:120 (23 June 1989). p. 26605 and Federal Register
55:106 (1 June 1990). p. 22539.) The grab sample also meets the ultimate objective of the LDR program that all of
the hazardous waste to be land disposed be treated in a way that minimizes threats that land disposal could pose,
not just the average portion of the waste to be so treated (a possible result of using composite sampling). In
addition, since grab sampling is based on an individual sampling event, it facilitates the collection of data to
evaluate compliance. This is discussed further in Section 2.5.1 of this manual.
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Examples of the Applicability of UHCs to Treatment Residuals

Following is a discussion of the applicability of UHCs to treatment residuals. Two scenarios are described and
analyzed.

Background

Scenario 1: A D007 chromium waste is incinerated. Trace quantities of lead are present in the original waste,
but at levels below the UTS (thus, lead is not a UHC under §268.2(i)). The resulting ash is no longer
characteristic for chromium, but lead is now present at levels above the UTS.

Scenario 2: A D008 lead wastewater contains no underlying hazardous constituents as generated, but is treated
with dithiocarbamate, a metal precipitating agent. Dithiocarbamate is also a hazardous constituent that
appears on the list of potential UHCs in §268.48. The dithiocarbamate assists the stabilization of the lead but,
after treatment, is present at levels above the UTS in the treatment residuals.

Analysis

In both scenarios, the treatment residuals (ash and sludge) demonstrate that the original waste is
decharacterized. Under §268.2(i), the only UHCs that must be treated and that must meet the Universal
Treatment Standards (UTS) are those determined to be present above UTS levels in the original waste, i.e., at
the point of generation--either via testing or generator knowledge. Because the treatment process results in
non-hazardous residuals, the treatment facility is not responsible for additional testing to determine if any
different underlying hazardous constituents are added or created during the treatment process itself.
Furthermore, only the original UHCs must meet the UTS.

However, if in either case the treatment residual is also characteristic by having constituents that are not only
above the UTS level but also above the TC level, then the residual is a newly-generated hazardous waste for
LDR purposes. This result is consistent with the definition of generator at §260.10. The result is also consistent
with the key LDR principle that hazardous wastes must meet LDR treatment standards to minimize threats
before the wastes are land disposed. For these reasons, the Agency regards generation of a new characteristic
treatment residual as being a new point of generation for LDR purposes.

This newly-formed hazardous waste would have to be treated to below the characteristic and any underlying
hazardous constituents would have to be treated to below their UTS levels.

Thus, in the first scenario above regarding a decharacterized waste with lead in the ash, if the lead is present in
the ash at or above TC levels (i.e., a new D008 waste has been generated), the lead must be treated to UTS
levels. Furthermore, the treater has generated the new hazardous waste for LDR purposes and is responsible
for a new determination of UHCs that are present and that require treatment to UTS levels. The same is true in
the second example if the dithiocarbamate treatment sludge is characteristic.

See Federal Register 64:90 (11 May 1999) p. 25411 for additional clarification.

Rules for characteristic wastes under §268.9 require generators to identify all the listed
and characteristic waste codes that could apply to their waste. If a listed waste also
exhibits a characteristic, the treatment standard for the listed waste may operate instead of
the characteristic treatment standard, provided that the treatment standard for the listed
waste includes a treatment standard for the constituent that caused the waste to exhibit
the characteristic. In these cases, there would be no need to meet the treatment
standards for UHCs. However, where the treatment standard for the listed waste does not
include a treatment standard for the constituent that caused the waste to exhibit a
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characteristic, the waste must meet the treatment standards for all applicable listed and
characteristic waste codes.

Determining Applicability of UHCs During and After Waste Treatment

In determining whether a treatment process has generated a new hazardous waste for LDR purposes and
therefore is subject to the requirement for UHCs, the Agency looks to the entire treatment process, not to each
component part. In general, the determination of whether a new hazardous waste is generated--i.e., whether a
new point of generation for LDR purposes is created--is made at the completion of the treatment process.

= For residuals that are the end product of a one-step treatment process or the end product of a treatment
train, the treater has the obligation to ensure only that the original UHCs meet UTS standards and that the
treatment residuals are not themselves characteristic. If a treatment residual in this scenario does not
meet the treatment standards for the original characteristic (i.e., when treatment is ineffective or
incomplete) and requires further treatment, EPA does not consider the treatment residue to be newly
generated for LDR purposes. Such a treatment residue, however, cannot be land disposed until it meets
the treatment standard applicable to the original waste. This situation would normally involve re-treating
the waste residuals on-site. Any UHCs added or created by the treatment process are not required to be
treated because there is no new point of generation for LDR purposes. However, if the treatment residuals
are themselves characteristic due to a new property (e.g., a formerly characteristic chromium D007 waste
is now characteristic only for D008 lead), then the treater must make a new determination of the UHCs
present--either through knowledge or additional testing. This is the same obligation that attaches to any
generator of a hazardous waste.

= For treatment residuals that appear only at intermediate steps of a treatment train, there is no obligation
to determine UHCs or to determine whether the residual is itself characteristic. Intermediate-step
treatment residuals are not newly generated hazardous wastes for LDR purposes. Thus, even when an
intermediate treatment residual is sent off-site for further treatment (such as incinerator ash going off-site
for stabilization and landfilling), §268.7(b)(5) requires only that the UHCs identified at the LDR point of
generation be identified. There is no such requirement for any new UHCs that may be added or created
during the preceding steps of the treatment process.

See Federal Register 64:90 (11 May 1999) p. 25411 for additional clarification.

LDRs: Generator WAP Requirement

If you are a generator managing and treating prohibited waste or contaminated soil in
tanks, containers, or containment buildings regulated under §262.34 to meet applicable
LDR treatment standards, you must prepare and follow a WAP [§268.7(a)(5)]. The WAP
must describe all the procedures you will carry out to comply with the treatment
standards. (Generators treating hazardous debris under the alternative treatment
standards of Table 1, §268.45, however, are not subject to these waste analysis
requirements.) The plan must be kept on site in your records for review by inspectors, and
the following requirements must be met:

The WAP must be based on a detailed chemical and physical analysis of a
representative sample of the prohibited waste(s) being treated, and contain all
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information necessary to treat the waste(s) in accordance with the requirements of Part
268, including the minimum selected testing frequency.’

Wastes shipped off-site must comply with the notification requirements of §268.7(a)(3).

1.1.2 TSDF Waste Analysis Requirements

As a TSDF, you must comply with the applicable §§264/265.13 requirements for waste
analysis and WAPs. Part 264 covers the requirements for permitted facilities/units,
whereas Part 265 covers interim status facilities/units. Figure 1-3 provides an overview of
these analytical requirements. The figure identifies the requirement for a WAP at
§§264/265.13, as well as the analytical requirements found elsewhere in the RCRA
regulations that must be addressed in the WAP (e.g., the Part 268 requirements for treaters
and disposers to test treated waste for LDR compliance).'

A TSDF receiving waste from off-site may use generator-supplied information to aid in its
understanding of the waste it receives and manages. However, the TSDF is ultimately
responsible for understanding the wastes to ensure compliance with its permit/regulations
and manage the wastes in a protective manner. If the TSDF relies on generator-supplied
information, it is important for the TSDF to review and verify this information to
ensure its adequacy (e.g., by performing fingerprint analyses to determine if a
shipment matches the manifest).

TSDF Analytical Responsibilities

Sections 264/265.13(a) establish two broad analytical responsibilities that you as a TSDF
must perform at a minimum:

Pre-acceptance.'' Before you can treat, store, or dispose of candidate hazardous
waste, you must obtain a detailed chemical and physical analysis of a representative
sample of the waste. At a minimum, the analysis must contain all the information
which must be known to properly treat, store, or dispose of the waste in accordance
with Part 264 or 265 and the LDR program. The analysis may include information
developed under Part 261, and existing published or documented data on the
hazardous waste or on hazardous waste generated from similar processes. For
example, studies conducted on hazardous waste generated from similar processes as
the waste to be managed at the facility may be included in the analysis, as specified.
The owner or operator of an off-site facility may arrange for the generator of the
hazardous waste to supply part of the information required, except as otherwise
specified in §268.7(b) and (c). If the generator does not supply the information or

° The WAP must also contain procedures for re-treating the waste if it is determined that the waste, after testing,
does not meet the applicable UTS. It is also important to note that these procedures must be in compliance with
all Part 268 requirements including, for example, the LDR storage prohibition.

"% The figure does not address all analytical requirements that may potentially apply to a TSDF.

" Other terms may be used such as “pre-qualification.”
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supplies incomplete or inadequate information and the owner or operator
chooses to accept a hazardous waste, the owner or operator is responsible for
obtaining the information required for compliance.

The analysis must be repeated as necessary to ensure that it is accurate and up to date.
As with the initial analysis, the owner or operator of an off-site TSDF may arrange for
the generator of the hazardous waste to supply part of the information required. At a
minimum, the analysis must be repeated:

— When the owner or operator is notified, or has reason to believe, that the process or
operation generating the hazardous wastes, or non-hazardous wastes if applicable
under §§264/265.113(d), has changed; and

— For off-site facilities, when the inspection of incoming shipments, described below,
indicates that the waste received at the facility does not match the waste designated
on the accompanying manifest or shipping paper.

Waste acceptance. If you are the owner or operator of an off-site facility, you must
inspect and, if necessary, analyze each hazardous waste shipment received at the
facility to determine whether it matches the identity of the waste specified on the
accompanying manifest or shipping paper.

Contents of WAP

Sections 264/265.13(b) and (c) spell out the information that must be included in your
WAP in order to perform the analyses described in the text above, as well as other analyses
that may be needed at your facility:

The parameters for which each hazardous waste, or non-hazardous waste if applicable
under §§264/265.113(d), will be analyzed and the rationale for the selection of these
parameters (i.e., how analysis of these parameters will provide sufficient information of
the waste’s properties as specified).

The test methods that will be used to test/analyze these parameters.

The sampling method that will be used to obtain a representative sample of the waste
to be analyzed. A representative sample may be obtained using either:

— Appropriate sampling method in Appendix I of Part 261 for the waste; or

— An equivalent sampling method.

The minimum frequency with which the initial analysis of the waste will be reviewed or
repeated to ensure that the analysis is accurate, up to date, and representative of the
waste over time.

For off-site facilities, the waste analyses that hazardous waste generators have agreed
to supply.
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FIGURE 1-3: Summary of TSDF Analytical Requirements *°

TSDFs

y

Comply with 264.13 and 265.13 requirements for
waste analysis and preparing /following a WAP
(see text for additional information)

v

In addition to the above, the following WAP requirements apply to
specific types of facilities®

For hazardous waste landfills:

+ tests to demonstrate absence or presence of free liquids in bulk or containerized liquids; ¢
« tests to determine if sorbent used to treat free liquids is non-biodegradable (264.314 and

265.314)°

For hazardous waste combustors, analysis of waste feed for trial burn and throughout normal
operation (40 CFR Parts 264/265 Subpart O, Part 266 Subpart H, Part 270 Subpart F, and
Part 63 Subpart EEE))

For process vents associated with distillation, fractionation ,or other operation as specified 9,
direct measurement or knowledge to support an exemption from Part 264 or 265, Subpart
AA if applicable (264.1034(d) and 265.1034(d))®

For compressors, pumps, and other equipment as specified ®, tests or knowledge to support
an exemption from Part 264 or 265, Subpart BB, if applicable (264.1063(d)and
265.1063(d))°

For containers, tanks, and surface impoundments, direct measurement or knowledge to
support an exemption from Part 264 or 265, Subpart CC f(264.1083and 265.1084)°

For treaters and disposers under LDR program, tests to assure that treated waste meets
applicable treatment standards (268.7) and that other applicable LDR requirements are met

Permitted TSDFs only

Document compliance with applicable requirements to take precautions for ignitable, reactive
or incompatible waste activities(264.17)

Interim-Status TSDFs/Units Only

» Fortank, surface impoundment, waste pile, thermal treatment, or chemical, physical or
biological treatment that is used for a new/different purpose as specified, test or use
knowledge for purposes oftrial test (265.200, 265.225, 265.252, 265.375, 265.402)

+ Forland treatment, determine the concentrations of substances and constituents of waste
before placing it in the unit (265.273)

Footnotes

§264.13(b)(6) and 265.13(b)(6), and combustor requirements (e.g., Part 266).

b. LQGsalso are subjectto Part 265, Subparts AA, BB and CC, as specified.

Testing (and not knowledge) is required or specifiedin the regulations. See §268.7(b)(1)-(2) and 268.7(c)(2).

d. Distillation, fractionation, thin-film evaporation, solvent extraction, or air or steam stripping operations that manage
hazardous waste with organic concentrations = 10ppmw are subject to Part 264 or 265, Subpart AA.

e. Compressors, pumps, and other equipment as specified that contain or contact hazardous waste with organic

o

information regarding Subpart BB.
f. Subpart CC applies to containers, tanks and surface impoundments with waste having an average volatile organic
(VO) concentration at the point of waste origination of = 500 parts ppmw.

a. This figure presents federal RCRA hazardous waste requirements. You should consult your state’s regulations to learn
the requirements that apply to you. This figure does not address all analytical requirements that may potentially apply
to a TSDF. It only addresses the §264.13 and 265.13 requirement fora WAP, the analytical requirements identified in

concentration = 10% by weight may be subject to Subpart BB. Consult 40 CFR §254/265 for exemptions to and other
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For permitted TSDFs, where applicable: the methods that will be used to meet the
additional waste analysis requirements for specific waste management methods as
specified in §§264.17, 264.314, 264.341, 264.1034(d), 264.1063(d), 264.1083, and
268.7. (See Figure 1-3.)

For interim status TSDFs, where applicable: the methods that will be used to meet the
additional waste analysis requirements for specific waste management methods as
specified in §§265.200, 265.225, 265.252, 265.273, 265.314, 265.341, 265.375, 265.402,
265.1034(d), 265.1063(d), 265.1084, and 268.7. (See Figure 1-3.)

For surface impoundments exempted from the land disposal restrictions under
§268.4(a), the procedures and schedules described in §§264/265.13(b)(7).

For owners and operators seeking an exemption to the air emission standards of
Subpart CC in accordance with §§264.1082 or 265.1083, the information specified in
§§264/265.13(b)(8).

For off-site facilities, the procedures that will be used to inspect and, if necessary,
analyze each movement of hazardous waste received at the facility to ensure that it
matches the identity of the waste designated on the accompanying manifest or shipping
paper. At a minimum, the plan must describe:

— The procedures that will be used to determine the identity of each waste managed
at the facility; and

— The sampling method that will be used to obtain a representative sample of the
waste to be identified, if the identification method includes sampling.

The procedures that the owner or operator of an off-site landfill receiving containerized
hazardous waste will use to determine whether a hazardous waste generator or treater
has added a biodegradable sorbent to the waste container. Sorbents used must be non-
biodegradable (§§ 264/265.314).

1.1.3  Transmitting Waste Analysis Information
In addition to conducting waste analyses, generators and
owner/operators of TSDFs that ship waste off-site are
required to transmit waste-related information to the
destination facility under the manifest and LDR programs.
A helpful summary of information-sharing requirements
under the LDR program can be found in the “Generator
Paperwork Requirements Table” [§268.7(a)] and
“Treatment Facility Paperwork Requirements Table”
[§268.7(b)]. For example, if you are:

A generator or TSDF that ships waste to an off-site
(i.e., “designated”) TSDF, you normally will be asked to
provide waste profile data (e.g., analytical data,

Adding Waste Codes to an LDR
Notification (§268.7(a))

An Example

A wastestream, K062, is listed due to
corrosivity, hexavalent chromium and
lead. The LDR treatment standard for
K062 only includes treatment for
metals. If the K062 wastestream is
actually corrosive (D002), the LDR
notification form will need to include
the waste codes K062 and D002 so
the treatment facility knows to treat
the waste for corrosivity also.
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description of the waste generating process) to the designated facility prior to the initial
shipment. As discussed earlier, the designated TSDF will review the data as part of its pre-
acceptance process to ensure, among other things, that the waste can be accepted
according to its permit [§§264/265.13(a)]. If the designated TSDF gives you approval to
ship, you must transmit the hazardous waste manifest (EPA forms 8700-22 and 22A)
describing the shipment (e.g., RCRA waste codes, DOT shipping description) [Part 262,
Subpart B] as well as LDR paperwork (e.g., notice laying out RCRA waste codes, etc.) and
available waste analysis data, as specified [§268.7(a) or (b)].

An owner/operator of a treatment facility, you
must comply with LDR paperwork transmittal
requirements specific to treaters as applicable
[§268.7(b)(3)-(6)]. This includes transmitting a
notice and certification to the designated facility, as
specified. It also is important to provide waste
analysis information when available (including
any information supplied by the generator, as
well as waste analysis data developed by your
facility before and after treatment) to ensure that
the waste is managed in compliance with LDR

Information-Sharing under Manifest
and LDR Programs

Manifest Program

= For generators, refer to Subpart B
of 40 CFR Part 262.

= For designated TSDFs, refer to
Subpart E of 40 CFR Part 264 or 265.

LDR Program

= For generators, treaters, and
disposers, refer to 40 CFR 268.7.

requirements and the permit.

In addition to generators and TSDFs, hazardous waste transporters and transfer facilities
also have hazardous waste-related responsibilities, as specified in Part 263. These facilities
are generally not required to conduct waste analyses. However, to ensure protective
handling, transporters and transfer facility owner/operators need to know the identity of the
wastes they are handling. They generally rely on the information provided by the generator
or the TSDF offering the waste for transport as presented on the hazardous waste manifest.

Therefore, the accuracy and
completeness of the waste analysis
performed by the generators and
TSDFs is important to them and to the
many individuals (e.g., subsequent
transporters, emergency response
personnel) who may encounter these
materials while they are in transit.

Figure 1-4 depicts the transfer of
waste analysis information that needs
to occur among facilities that are
shipping and receiving hazardous
waste. It is advantageous for all
facilities involved to provide detailed
waste analysis information with each
shipment of a wastestream, and for
the receiving facility to verify, through

FIGURE 1-4: Waste Analysis Data Flow
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waste analysis, the information that the generator or sender of the waste provided. Doing this
should increase the likelihood that the waste will be treated, stored, or disposed of properly,
and reduce the chance of accidents, releases, and mismanagement (e.g, mixing of
incompatibles).

1.2 How Can You Meet The Waste Analysis Requirements For
Your Facility?

You can meet the general and specific waste analysis requirements using several
approaches or combinations of methods. Meeting waste analysis requirements by
performing waste sampling and laboratory testing typically is more accurate and
defensible than other options. (The procedures and equipment for both obtaining and
analyzing samples are discussed in Part Two of this manual. In addition, see Appendix I of
40 CFR Part 261 for sampling methods.) Section 1.2.1 addresses sampling and analysis.

Waste analysis information can be acquired by either collecting samples and conducting
laboratory testing or using published data and generator knowledge of the waste and the
process that generated it (known as acceptable knowledge, generator knowledge or
process knowledge). Acceptable knowledge can include, but is not limited to:*

Process knowledge, whereby detailed information on the wastes is obtained from
existing published or documented waste analysis data or studies conducted on
hazardous wastes generated by processes similar to that which generated the waste
(process knowledge is supported with technical data).

Incidents of human injury or environmental damage attributed to the waste.

Data on waste composition or properties from analysis or relevant testing performed
by the generator.

Information on the properties of waste constituents or, in cases of newly listed wastes,
data from recent waste analyses performed prior to the effective date of the listings.

Section 1.2.2 addresses acceptable knowledge.

Generators may use any of the above or other information demonstrated to be relevant in
making hazardous waste determinations. TSDFs may have process-related permit
requirements that exceed generator determination requirements. The regulations establish
more robust waste analysis requirements for TSDFs. At all times, the owner/operator of a
TSDF is responsible for obtaining sufficient information required for compliance,
regardless of the completeness or quality of any information received from the generator
or other parties. Although it may not meet all TSDF analysis requirements, acceptable

2 Eor additional discussion of acceptable knowledge, see Federal Register 58:176 (14 September 1993) p. 48111,
Federal Register 59:233 (6 December 1994) p. 62916, Federal Register 62:224 (20 November 1997) p. 62081, and
Federal Register 68:202 (20 October 2003) p. 59939.
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knowledge, as discussed above, may be sufficient for documenting compliance in
certain circumstances and is required to be used where the Agency has determined
that no acceptable test method exists (e.g., D003). If the regulatory agency determines
that a TSDF’s use of acceptable knowledge is deficient, the agency can require the TSDF to
take additional steps to address such deficiencies.

Many factors influence the determination of WAP requirements. Some permit conditions
require compliance with precise numerical values. Other permit conditions can be met with
less sophisticated testing or simple direct visual inspection. Wastes and their matrices can
be highly variable even within a single shipment. Other waste shipments may be more
homogenous, but may have higher variability over time, perhaps reflecting seasonal or
market-based variations in the process generating the waste. All of these factors should be
evaluated for each waste in developing an appropriate waste analysis plan. In addition, it is
important for the WAP to address the range of operating conditions, not just when the
facility is operating at normal conditions, but during planned and unplanned events (e.g.,
consider wastes generated during start-up, shut down, etc.). Figure 1-5 illustrates the
relationship between waste variability (e.g., the extent to which a waste varies within a
shipment (heterogeneity) or across repeated shipments) and the need for high quality and
frequent waste analysis.

FIGURE 1-5: Waste Analysis Quality — Conceptual Model
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For example, facilities with constituent feedrate limits may need relatively accurate and
precise analytic results to verify that concentrations fall within an acceptable range to
document compliance (such as heavy metal feedrates in support of a risk-based permit
limit for a hazardous waste combustor or for compliance with the Maximum Achievable
Control Technology (MACT) standards of the Clean Air Act where the WAP includes
elements of the MACT-Feedstream Analysis Plan). In addition, variable wastestreams or
wastestreams close to a numerical limit may require frequent analysis to document
compliance, whereas wastestreams shown to be consistent over time may only require
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periodic evaluation and/or testing. Generators are responsible for the accuracy of their
waste determinations.

1.2.1 Sampling and Analysis for TSDFs

Sampling and analysis can be used to meet all waste analysis requirements for a TSDF.
Frequent and higher quality sampling and analysis, such as analyzing the waste for a broader
list of hazardous constituents with laboratory instrumentation, may be necessary when:

A generator begins a new process or changes an existing process.
Wastes are received by a facility for the first time.

A generator has not provided appropriate laboratory information to the TSDF.

The TSDF has reason to believe that the wastes shipped were not accurately identified
by the generator.

EPA changes RCRA waste identification/classification rules.

Sampling and analysis can be used to document compliance for pre-acceptance, waste
acceptance, and other on-site waste management activities. These are described below.

Pre-Acceptance Sampling and Analysis

A TSDF receiving waste from off-site may need to confirm various characteristics of a waste
at the time of pre-acceptance (profiling) to avoid accepting a generator’s waste that it is not
permitted to handle. Sampling and analysis may be essential for certain types of wastes
and/or operations conducted at the facility (e.g., if the TSDF’s treatment/disposal
processes must meet numerical limits).

The generator normally submits analytical data along with a “waste profile sheet” (WPS) or
“waste characterization report” (WCR) and other supporting data to the TSDF to describe
the generator’s waste. An example of a waste profile sheet is provided in Figure 2-10 of this

Considerations for TSDF Pre-Acceptance Procedures

= Specifying circumstances in which generic profiles can/cannot be used so they are not inappropriately used,
if applicable. For purposes of this manual, a generic profile (also called a “standard profile”) is defined as a
profile that could be used for multiple wastestreams that are similar in physical and chemical properties.
Generic profiles may not be acceptable in a number of situations, e.g., if the TSDF’s treatment/disposal
processes must meet numerical limits.

= Sampling of wastes during pre-acceptance under certain circumstances, e.g., if the TSDF’s
treatment/disposal processes must meet numerical limits.

= Establishing a recurring process for re-evaluating waste profiles or sending waste profiles to generators
periodically or as required by state regulation for their review, update, and recertification to ensure that
profiles are up to date.

= Carefully examining documentation from the generator supporting its waste profile sheet (e.g., see the
suggested factors in Section 1.2.2 for evaluating acceptable knowledge).
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manual. Waste profiles and submitted data are normally used by the TSDF, pursuant to
§§264/265.13(a), to (1) determine and document with adequate specificity what waste it
will be managing and (2) assure that it can manage such waste effectively, protectively, and
in accordance with the conditions of its permit and/or governing regulations.

Waste Acceptance (Fingerprint Analysis)

Waste acceptance sampling and analysis can include rigorous laboratory instrumental
analysis, testing with field test kits and screening instruments, or by making qualitative
observations such as visual identification of color, number of phases, etc. The specific
information needed for waste acceptance may depend on the variability of the waste, the
accuracy and precision needed to comply with permit requirements, and the stated
objectives of waste acceptance.

Two key objectives of all waste acceptance sampling and analysis are to 1) ensure that the
parameters being tested (e.g., pH) meet permit requirements and fall within acceptable
limits for effective treatment and management and 2) verify that the incoming shipment
matches the manifest and is the same waste that was approved during pre-acceptance. In
regard to this second objective, if a facility’s waste acceptance criteria are too broad (e.g.,
wide pH range), they are an ineffective screen for verifying that the incoming shipment
matches the originally approved waste. As a result, a TSDF might accept a new or changed
wastestream that falls within the broad criteria for acceptance but that has vastly different
properties than the originally approved waste.

Visual identification of color and number of phases are examples of fingerprint analysis
that can be used to help verify that the waste generated (or received by an off-site TSDF)
meets the acceptance criteria and matches the expected characteristics for that waste.
Other examples of this type of screening include specific gravity, flash point, Btu/lb, pH,
halogen content, cyanide content, and percent water. For certain types of wastes, verifying
the packaging form and packaging content of the waste would also be an important waste
acceptance activity.

Fingerprint analysis parameters specified in a WAP to verify that each waste arriving at the
gate of the TSDF is the actual waste expected are often quick screening tests or
observations since the detailed chemical and physical properties of the waste are usually
obtained under pre-acceptance sampling and analysis, subsequent sampling and analysis at
the TSDF, or from acceptable knowledge. Fingerprint parameters and the criteria for
acceptance/rejection of the waste will be discussed in Part Two of this manual.

As another example, fingerprint analyses may be done to track metal concentrations in a
highly variable wastestream to document compliance with permitted feedrates. This type of
acceptance sampling could require sophisticated analysis using laboratory methods.

Although key parameters can be used to obtain a representation of waste composition
quickly, owner/operators should be aware that EPA will generally measure compliance
with the hazardous waste regulations based on a detailed chemical and physical analysis of
a representative sample of the waste(s) in question. As a result, it is important for the
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selection of key parameters to be based on sufficient waste profile knowledge and data
testing frequency to ensure accurate waste representation on an on-going basis.

Considerations for TSDF Acceptance Procedures

= Fingerprinting = 10% of the containers of each wastestream shipped from each generator.

= Using a tiered approach for analyzing incoming shipments, whereby all shipments are
inspected/fingerprinted and non-conformances between shipment and waste profile sheet (WPS) trigger a
mandatory evaluation to resolve it and update the WPS (or create a new one) if needed.

= Documenting tolerance limits for at least one fingerprint parameter based on the operating requirements of
the facility’s management systems, such as a +/- 2 pH unit difference between the shipment and that of the
pH in the profile. If the pH of an incoming shipment falls outside this range, the value would be considered a
non-conformance that should be evaluated and may be subsequently rejected or requalified as appropriate.

= Visually inspecting lab packs as a potentially acceptable alternative to fingerprinting them when protective to
do so (e.g., open the containers and verify their contents and packing materials) and reviewing their
inventories (e.g., identify compatibility/potential incompatibility of materials).

= Ensuring that a detailed analysis for the regulated hazardous constituents under the LDRs is completed at
least annually by the generator or treater (e.g., to verify that treated wastes do, in fact, meet applicable LDR
treatment standards). See EPA interpretive guidance, Waste Analysis Requirements in Incoming Waste
Shipments —LDR, which is available at RCRA Online (Number 12943).

= Using a random sampling approach for incoming shipments, whereby the TSDF takes a representative
sample from a small percentage of incoming waste shipments and performs a comprehensive chemical
analysis to verify LDR compliance.

Other Information Needed for TSDF On-site Management

In addition to the analytical results from pre-acceptance and acceptance, other analytical
information may be needed to document a TSDF’s compliance with permit conditions. An
example is verifying whether LDR treatment standards have been met as a result of on-site
waste treatment. Note that sampling and analysis may be particularly important to verify
the achievement of numerical limits (e.g., feed rates for combustors, organic constituent
levels for wastes subject to the organic air emission standards in Subparts AA through CC
of Parts 264 and 265).

1.2.2  Acceptable Knowledge and TSDFs

While waste generators are responsible for making accurate hazardous waste
determinations under §262.11, TSDFs are not relieved of their responsibility to obtain
accurate waste analysis data despite the submission of information provided to the TSDF
by generators. Acceptable knowledge can be used to provide information for pre-
acceptance (profiling) needs, as well as information needed to comply with permit
requirements. However, acceptable knowledge may not be an appropriate substitute for
fingerprint or spot check procedures except in unique cases such as when the TSDF is
accepting properly manifested waste from another site owned by the same company using
the same processes.
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On the other hand, there may be situations where it may be sufficient to apply acceptable
knowledge, such as the following:

Hazardous constituents in wastes from specific processes are well documented, such as
with K-listed wastes, presuming that the wastes are not highly variable and accurate and
precise concentrations are not necessary for documenting compliance.

Wastes are discarded unused commercial chemical products, reagents or chemicals of
known physical and chemical constituents, presuming that the wastes are not highly
variable and accurate and precise concentrations are not necessary for documenting
compliance. See the P- and U-listed waste categories in §261.33.

The Agency has determined that no acceptable test method exists to satisfy an
analytical requirement (e.g., hazardous waste determinations under §261.23 for D003
reactivity).

Health and safety risks to personnel would not justify sampling and analysis (e.g., if
opening a container exposes technician to radionuclides from radioactive mixed waste).

Physical nature of the waste makes it technically impracticable to obtain a laboratory
sample. For example, to conduct waste analysis of surface-contaminated construction
debris, such as steel girders, piping, and linoleum, it may be necessary to use a combination
of laboratory analysis and acceptable knowledge. The acceptable knowledge would be
applied to identifying the composition of the base construction materials (e.g, steel). One
could then collect surface “wipe” samples or, if coated, remove a chip of paint or other
coating and conduct laboratory analysis to determine the representative concentrations of
any contaminants present. If the base materials are porous, such as gypsum, the
contamination could be determined by conducting analysis on the extracts obtained from a
solvent wash.

When acceptable knowledge is used, documentation is important for presenting the
information used as the basis for the owner’s or operator’s classification of the hazardous
waste. Examples of information that may be used as part of the basis for acceptable
knowledge include: material balances for the source or process generating the hazardous
waste; constituent-specific chemical test data for the hazardous waste from previous
testing that are still applicable to the current waste; previous test data for other locations
managing the same type of waste; or other knowledge based on information included in
manifests, shipping papers, waste certification notices, and Safety Data Sheets (SDSs,
formerly known as MSDSs)."

3 The Hazard Communication Standard (HCS) (29 CFR 1910.1200(g)), revised in 2012, requires that the chemical
manufacturer, distributor, or importer provide to downstream users Safety Data Sheets (SDSs) (formerly MSDSs) for
potential hazards. The information contained in the SDS is largely the same as the MSDS, except now the SDSs are
required to be presented in a consistent 16-section format. Refer to the OSHA Web site for additional information
(http://www.osha.gov).
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Concerns When Using Acceptable

Knowledge Suggested Factors for Evaluating Waste Determinations Using
Acceptable Knowledge (AK)
It is important to consu':ler v Is published data as current as practicable (e.g., SDSs greater
relevant concerns when using than five years old may be obsolete due to changes in RCRA
acceptable knowledge for waste program, improvements in testing protocols, etc.)?
analysis purposes. First, if you v Do material balances, if used, include the following (among
own or operate an off-site TSDF other things):
and rely on information supplied — Raw ingredient descriptions and physical and chemical
by a generator, it is important to properties?
understand, to the extent possible, - Phy.sical and ch.emical processes involved prior to and
the process that generated the during generation?
waste and ensure the integrity of - Intermediate products? .
the information. Second, it is - Materllals added and .remove.d during the pr.ocess?
. .. v Is the testing capable of illustrating the properties of the
important to scrutinize whether L
. waste that are related to the hazardous characteristics?
there are any differences between v" Does the generator review its original AK determination
the waste generation process and annually, randomly, and whenever the generating
the process described in the process/waste changes or the TSDF finds a
published information/data being nonconformance?
utilized and whether it is current. v Does the generator understand the potential for changes in
the waste and its classification due to environmental factors or
Generators and off-site TSDFs may spontaneous changes (e.g:, separation of organic solver?ts
. . . from a water phase over time, pH changes in contact with
use the factors discussed in this . .
. . ambient air, etc.)?
section, among others, as a starting v Are records kept demonstrating that periodic reviews are
point to make hazardous waste being conducted (e.g., a log or certification by facility
determinations based on acceptable personnel that is signed annually)?
knowledge. Periodic re-evaluation v Are analytical results of published studies based on
of these determinations may be currently a.CC(.ep.)tabIe .sample/test methods? . .
necessary because EPA periodically V' Are therg S|,gn|f|cant d.lfferences between the published stut.:hes
) N : and the site’s generation processes/wastes (e.g., raw materials
revises the criteria that qualify a used in the generation process) to warrant concerns about
waste as a hazardous waste, or the relevancy?
waste properties may change over v" Has the TSDF visited the generator’s site to confirm
time due to shifting industry determination?
practices and/or process inputs. v" Has the TSDF obtained samples of generator’s waste to verify
Therefore, if you use acceptable the accuracy of the generator’s determination?

knowledge, you may need to

review your waste analysis or waste characterization information periodically to verify that
the hazardous waste determinations you have made are still accurate. In addition, you may
need to determine if your existing information is sufficient to identify any new constituent
concentration limitations (i.e.,, demonstrate compliance with LDR requirements).

SDSs (aka MSDSs) for chemicals used in the process that generated the waste can be useful
in identifying the properties of hazardous constituents in the waste; however, it is not
recommended that they be relied on to exclude possible contaminants. Contaminants may
be introduced as a result of the production or use of the product and would not be
identified on the SDS. SDSs typically list constituents present at a minimum of 1% by mass
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(10,000 mg/kg).Hazardous constituent concentrations much lower than this routinely
impact hazardous waste management and waste analysis requirements.

The following examples highlight some potential concerns with using acceptable knowledge:

A paint manufacturer used knowledge to identify the hazardous constituents of six
paint colors. During an EPA inspection, the company produced the documents used to
make the hazardous waste determinations that had been generated years earlier and
periodically re-evaluated. EPA noted that the company now manufactured eight colors.
Through testing, EPA discovered that one of the new paints required barium as a
coloring agent. Barium is a metal that can cause a waste to exhibit the hazardous waste
characteristic of toxicity if found in concentrations equal to or exceeding the regulatory
level for barium at §261.24. However, the company had failed to obtain and review
information specific to its manufacturing process for the new paint colors and instead
relied on manufacturing documentation about its earlier colors, which did not involve
barium. The company was found to be out of compliance because the level of barium in
the extracts of the new paint color was analyzed and found to exceed the toxicity
characteristic threshold for barium. This illustrates a potential concern that the
analytical information underlying a knowledge determination may not be sufficiently
comparable or applicable to the actual generation processes being analyzed.

Some of RCRA’s requirements mandate the use of specific test methods. For example, if
a generator tests his waste for the toxicity characteristic (TC) instead of using
acceptable knowledge, he must use the Toxicity Characteristic Leaching Procedure
(TCLP), as required by §261.24. This requirement to use the TCLP has implications for
persons using acceptable knowledge to make a TC determination. If a generator uses
knowledge under §261.24, it would be unacceptable for him to conclude that his waste
does not exhibit the TC based solely on the results of a leaching procedure that is not
the TCLP (e.g., a proprietary leaching procedure that EPA is unaware of). This
illustrates a potential concern that the analytical information underlying a knowledge
determination may not satisfactorily address the applicable test requirement. Where
published studies are used as part of acceptable knowledge, it is important to ensure that
the information is based on valid and relevant/applicable analytical techniques. This
includes testing for waste characteristics as well as hazardous constituent
concentrations. The ability of analytical equipment to detect low concentrations of
contaminants has improved over the years and hazardous constituents that once were
determined to be “non-detectable” may, in fact, be detectable using sophisticated
equipment available today.

Although EPA recognizes that sampling and analysis are not as economical or convenient as
using acceptable knowledge, they do usually provide advantages. Because accurate waste
identification is such an important factor for demonstrating compliance with RCRA,
mis-identification can present a safety hazard and may subject your facility to
enforcement actions for violations of permit conditions, LDR requirements, annual
reporting, and other RCRA requirements. In addition, accurate waste testing may be
critical for meeting some of the requirements of other regulatory programs such as effluent
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discharges under the Clean Water Act and transportation requirements regulated by the
Department of Transportation.

It is recommended that you keep abreast of regulatory developments in the RCRA program
(e.g., by reviewing the Web sites listed in Section 1.0 of this manual) to identify new
requirements or test methods that may affect the classification of your waste and to re-
evaluate them as needed using current analytical methods and/or acceptable knowledge,
particularly for rules affecting waste identification/classification.

Tips on Using a Safety Data Sheet (formerly Material Safety Data Sheet)
to Support Hazardous Waste Determinations

= Some wastes have their own corresponding safety data sheets (SDSs). More often, SDSs are used to support
hazardous waste classifications by identifying ingredients used in the process generating the waste. In this
instance, SDSs might not represent waste characteristics but are useful in identifying possible hazardous
constituents and their properties.

= The two essential steps when using an SDS:
— Confirm that you have selected the correct SDS for your waste or process ingredients (this is a common
mistake; check chemical synonyms and chemical abstract service (CAS) numbers carefully); and
— Check the date to confirm it is recent (e.g., more than five years old may be obsolete due to regulatory
changes, improvements in analytical methods, etc.).

= Scan the SDS and look for mention of RCRA. The SDS may indicate if the material is a RCRA hazardous waste
when discarded. Note, however, that an SDS statement would not by itself support a RCRA determination;
information corroborating this conclusion would be needed to make a well-supported determination.

= Review the SDS for any hazard classifications using non-RCRA criteria that may be relevant (e.g., DOT
Hazmat regulations, NFPA ratings, etc).

= |fit does not mention RCRA, find the CAS number. Check to see if the CAS number is identified in the lists in
Subpart D of Part 261. If so, it may be a listed waste when discarded (assuming it is a solid waste and no
other exemptions/exclusions apply).

= Ifitis not listed, it may still exhibit a RCRA characteristic. Refer to relevant information on chemical and
physical properties for each characteristic, e.g.:

— For ignitability, refer to flashpoint, fire point, etc. Also, look at the NFPA fire rating (a rating of 0
indicates not ignitable, whereas a rating of 1 to 4 may be indicative of ignitability).

— For corrosivity, refer to pH.

— For reactivity, refer to the section on reactivity.

— For toxicity, refer to the constituents in the material, if shown. If none of them appear under 261.24
Table 1 and the purity is high, then this may indicate it does not exhibit toxicity characteristic.
However, this requires thorough knowledge of the chemicals in a mixture.

= SDSs can be useful in identifying constituents in the waste; however, they should not be relied on to
exclude possible contaminants. SDSs typically list constituents present at least 1% by mass (10,000 mg/kg).
Concentrations much lower than this may impact hazardous waste management and waste analysis
requirements.

= Should not use a SDS in the following circumstances:

— If the material has been treated, mixed with, or derived from other chemicals (e.g., acids with bases) or
otherwise chemically altered (except as indicators of possible constituents).

— If the SDS is more than five years old, unless you confirm that relevant data are still accurate.

— As a substitute for laboratory analysis of constituent concentrations when required.

PART ONE: RCRA Waste Analysis — An Overview 1-23



Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Wastes

1.2.3 Waste Analysis for Generators

Generators may use either sampling and analysis or acceptable knowledge in satisfying
their waste classification obligations. While hazardous waste determinations might not
include collecting the more detailed information that a TSDF may need, generators should
consider the same concepts and limitations regarding relevance, accuracy, precision,
representativeness, protectiveness, and data quality discussed above for TSDFs when
choosing an approach to waste analysis.

Tips for Generators Unfamiliar with RCRA’s Hazardous Waste Determination Requirements

= Learn your legal responsibilities under RCRA and your state’s hazardous waste program by reviewing your
state’s generator standards and guidance. Refer to relevant Federal Register notices and supporting
documents to get a more detailed explanation of the regulations, the intent of the requirements, and how
they are expected to be implemented by the regulated community. The basic obligations of generators
regarding waste classification can be found at §262.11.

= Speak with the personnel at your site and compile paperwork to develop a collective knowledge of your
generating processes, potential wastes, regulatory requirements, and opportunities for waste minimization.

= Contact your state agency, or the agency in the TSDF’s state, if you have questions (e.g., should the analyses
be performed by certified laboratory?). If the state agency is not authorized to administer the RCRA
program, you should contact the U.S. EPA Regional Office in which that state resides.

= Speak with a qualified consultant, your transporter or the designated TSDF for assistance in identifying,
collecting and characterizing your waste.

= Join a trade association and/or subscribe to a trade newsletter to stay abreast of regulatory changes.
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PART TWO:

Documenting and Conducting Waste Analysis

2.0 Developing a WAP and Conducting Waste Analysis

In Part One, you learned about your waste analysis and waste analysis plan (WAP)
responsibilities and reviewed the methods by which you can meet these responsibilities (i.e.,
sampling and laboratory testing, and acceptable knowledge). In Part Two, you will learn:**

What may be included in a WAP and how the WAP may be organized (Sections 2.1 and

2.2).

How to use a systematic planning process to define
the objectives of your sampling and analysis
program (Section 2.3).

How to conduct waste testing, including selecting
sampling parameters, strategies, and test methods to
meet your objectives, as well as identifying special
waste management conditions that may apply to
your facility (Sections 2.4-2.9).

How to document your waste discrepancy and
rejection policies (Sections 2.10 and 2.11).

What recordkeeping requirements you may need to
fulfill (Section 2.12).

How to address corrective and preventative action
measures (Section 2.13).

2.1 Content and Organization of the WAP

To facilitate conducting waste testing and developing a
WAP, Table 2-1 provides a list of key questions
arranged by facility type, that when analyzed
sequentially, provide an overview for your facility to
consider when planning, documenting, and conducting
waste testing. Answers to the questions posed in Table
2-1 will be based on facility-specific considerations.

Key Initial Considerations
for the Facility

= |tis important for WAPs to be
tailored to the circumstances and
business practices of the facility; a
WAP that is appropriate for a
commercial treatment/
storage/disposal facility may not be
appropriate for non-commercial
treatment/disposal facilities, or
even captive storage facilities.

= Do not repeat information that
exists elsewhere in the permit
(e.g., basic facility description,
process descriptions); however,
brief summaries may sometimes
be appropriate, with a reference to
where a fuller discussion can be
found in the permit.

= Prepare procedures for subjecting
wastes to an appropriate level of
testing. For example, an incoming
hazardous waste shipment may be
incorrectly evaluated or reported
by the shipper as non-hazardous.
The receiving TSDF should have
measures in the WAP to detect and
properly evaluate such shipments.

' This manual presents federal hazardous waste requirements. Because state hazardous waste programs may be
more stringent and/or broader in scope than the federal program, you need to consult your state’s regulations to

learn the requirements that apply to you.
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Relevant facility-specific factors include:

The type of facility (e.g., generator,
storer or disposer) and its operating
activities (e.g., whether it accepts waste
from off-site sources for management
on-site).

Generator WAP Requirements

Generators are not required to have or follow a
WAP, except if managing and treating prohibited
waste or contaminated soil in tanks, containers, or
containment buildings regulated under §262.34 to
meet applicable LDR treatment standards found at
§268.40 (§268.7(a)(5)). The plan must:

L. . = Be written, kept on site in the generator’s files,
The characteristics and quantities of By [ gy e

wastes generated. = Describe the procedures the generator will carry
. out to comply with the treatment standards.
The types of unlts_ that are used to = Be based on a detailed chemical and physical
manage wastes on-site. analysis of a representative sample of the
prohibited waste(s) being treated.

The text box on the next page, “Content = Contain all information necessary to treat the

and Organization of WAP,” recommends a waste(s) in accordance with the requirements of
format for facility WAPs that the Agency Part 268, including the selected testing
has found to be effective. While there is frequency.

Generators subject to §268.7(a)(5) should refer to
Table 2-1 for guidance on developing their WAPs in
accordance with applicable requirements.

no required format for a WAP, addressing
the ten elements in the text box will assist
you in WAP development. Of course, there

are other acceptable formats and facilities

are encouraged to work with the permitting agency to determine the most desirable
format based on their specific facility. In addition, note that a number of the elements in
the text box are not specified for inclusion in the WAP by regulation; rather, EPA is
recommending them based on its experience. For purposes of clarity, the text box
identifies elements that are recommended and those that are mandatory. Only those that
are mandatory are required to be included in the WAP.

Additionally, it may be helpful to include documents such as sampling manuals and standard
operating procedures as appendices to the WAP to increase the usefulness of the document.

Refer to Appendix F of this manual for key

considerations and tips for both preparing Key Considerations for the

and reviewing WAPs and for inspecting Permitting Agency and Inspectors

facilities for compliance with their WAPs. = Become familiar with the facility; schedule a visit.
= Use clear, enforceable language when preparing

When the permitting agency reviews your permit conditions and require the same from the

proposed WAP and other parts of the permit facility in its permit application (e.g., use “must”

|rl

and “shall” as opposed to “may” or “should”).
= Consider including a permit condition that requires
notification of any changes to the WAP or anything

application, it will likely contact you with
questions, comments, and suggestions. You

may want to request a meeting and/or phone outside of the flexibility of the test method.
call(s) with the agency prior to and/or after = Maintain a generic permit template that includes
submitting the application to learn more all federal/state conditions. Keep it up to date.
about their expectations and requirements. = During inspections or compliance evaluations,
You may also want to consider having the consider inviting someone on-staff (Agency or

contractor personnel) with a chemistry or
laboratory background to evaluate WAP
compliance.

permitting agency visit your facility to learn
more about your operations.
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10.

Content & Organization of the WAP

Purpose

A. Identify requirements/permit conditions for preparing and implementing a WAP at your facility.
B. Provide a brief outline or overview of the WAP.

Facility Description (see Section 2.2)

A. Identify each hazardous waste type at your facility to include on-site managed wastes, on-site
generated wastes, acceptable wastes (i.e., waste codes your facility accepts), and restricted wastes
(i.e., wastes your facility cannot accept).

B. Identify each process generating these wastes.

C. Provide the rationale for identifying each waste as hazardous.

D. Provide appropriate waste classifications (e.g., wastewater or non-wastewater).

Waste Pre-Acceptance and Acceptance Processes (see Sections 1.2.1, 2.7, 2.8, 2.9.1)

A. Describe the rationale, information needs, and criteria for pre-acceptance of off-site wastestreams.
B. Describe the processes, policies, and procedures for evaluating incoming waste shipments for
acceptance and appropriate on-site management.

Rejection Policy (see Section 2.11)

Describe the policies and procedures that your facility will use for the rejection of waste received by your
facility.

Discrepancy Policy (see Section 2.10)

Describe the policies and procedures that your facility will use when there is a discrepancy between the
waste designated on the manifest or profile and the waste received at your facility, including how the
discrepancies will be resolved.

Sampling Strategies and Frequency (see Sections 2.5, 2.8)

Describe how your facility selects the appropriate sampling procedure for effective waste characterization and
describe the process for determining both initial sampling frequency and subsequent waste re-evaluation.

Analytical Parameters and Test Methods (see Sections 2.4, 2.6)

Describe how your facility selects the appropriate parameters and test methods.

Quality Assurance/Quality Control and Data Reporting (see Sections 2.5.5, 2.6.1)

A. Describe your facility’s quality assurance program and quality control procedure that ensure
laboratory data are scientifically valid, defensible, and of known precision and accuracy (except for
test strips and visual observations).

B. Describe the data records your facility maintains and how long, where, and in what format each
record type will be maintained.

Recordkeeping (see Section 2.12)

Describe the records your facility maintains and how long, where, and in what format each record type will
be maintained.

Corrective and Preventative Action (see Section 2.13)

Describe your facility’s QA/QC corrective and preventative action program for your waste analyses,
including the process for identifying deficiencies early and procedures for rectifying any deficiencies.
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TABLE 2-1: Reference Guide to Key Issues for Consideration When Developing WAPs*

Generators \ Treatment Facilities
Generators That Treat Waste in

Generator Only** X . On-Site Onl Off-Site Onl
y Certain Types of Units*** v v
1.  What is the description of the facility | Address all Generator Only Address all Generator Only information Address all Generator Only information from items 1-
where wastes are generated and/or information from items 1- 10 in | from items 1- 10 in column one. And also, 10 in column one. And also, answer the following:
managed? (2.2) column one. In addition, answer the following: Before A ¢
2. What processes result in hazardous address the Treatment Facilities erore ccep. apce o .
. . Before Treatment 11. How will identification of wastes from off-site be
waste generation? (2.2) (On-Site Only column) o
. L . . . 11. What are the treatment or process verified? (2.4, 2.8, 2.9)
3. Whatis the description of the information from items 11-19 as e . ) A . .
. design limitations for optimal protect 12.  Will corroborative testing be conducted using full-
hazardous wastes that are generated? |applicable. . ¢ . p 152 | vsis. fi e h h
What are the waste classifications, EPA tive use of equipment and materials? scale analysis, fingerprinting, or other process suc
s (2.2,2.4) as acceptable knowledge? (2.4, 2.6, 2.8, 2.9)
waste codes, and treatability groups, . A .
12. What are the other operational 13. How will wastes be screened for contaminants
of the hazardous wastes generated? S . ) . ) )
acceptance limits applicable to permit that are incompatible with the treatment process?
(2.2) d technological considerations (2.2 24,26
4.  What waste parameters will be :n4) echnological considerations (2.2, (2.4,2.6)

identified for testing and/or

monitoring and what is the rationale

for selecting these parameters? (2.4)
5.  What sampling procedures (collection

13. What are the applicable treatment
standards with respect to the LDR
regulations? (1.1.1, 2.9.4)

Before Treatment
14. What are the treatment process design limitations
for optimum protective use of equipment and

strategies, equipment, sample After Treat ¢ materials? (2.2, 2.4)

preservation methods and QA/QC er re.:a men . 15. What are the other operational acceptance limits
- 14. Did the treatment achieve LDR . ; :

procedures) will be used? (2.5) applicable to permit and technological

standards or is additional sampling and
analysis necessary to make this
determination? (1.1.1, 2.2, 2.4, 2.5, 2.6,

considerations? (2.2, 2.4)
16. What are the applicable treatment standards for
LDR regulations? (1.1.1, 2.9)

6. How will a laboratory be selected?
(2.6.1)
7.  What testing and analytical methods

will be used? (2.6.2, 2.7) 2.8,2.9)
. 15. What new wastes, waste codes, and After Treatment
8.  What frequency for re- evaluating the o
waste will be established? (2.7, 2.8) treatability groups were generated? 17. Did the treatment achieve the LDR standards or is
9.  Willinformation be prepared on (1.1.1,22) N ) additional sampling and analysis necessary to
waste’s compliance with LDRs, which 16. Are there any additional applicable make this determination? (1.1.1, 2.2, 2.4, 2.5, 2.8,
- treatment standards with respect to 2.9)
can be shared with treaters and X .
disposers? (1.1.3) LDR regulations? (1.1.1, 2.2, 2.9) 18. What new waste/waste codes & treatability
10. Are additional provisions for meeting 17. What addmon.al pa rameters O_f the groups were generated? (1.1.1, 2.2)
LDR regulations required? (1.1.1, treated.matenals (residues) willneedto | 19, Are there additional applicable treatment
2.9.4) be monitored and why? (1.1.1, 2.4) standards with respect to LDR regulations (1.1.1,
18. How will the treated wastes be 2.2,2.9)
sampled?.(2.5) _ _ 20. What additional parameters of the treated
19.  What testing/analytical methods will be materials (residues) will need to be monitored?
used to analyze the waste (2.6.2) (1.1.1, 2.4)

21. How will the treated waste be sampled? (2.5)
22. What testing/analytical methods will be used to
analyze the waste? (2.6.2)
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TABLE 2-1: Reference Guide to Key Issues for Consideration When Developing WAPs (Continued)

Storage

On-Site Only

Off-Site Only

Disposal Facilities

On-Site Only

Off-Site Only

Address all Generator Only information
from items 1- 10. And also, answer the
following:

11. Will managing wastes (e.g. mixed bulk
chemicals) change the chemical
properties, such that issues 12-15
below must be addressed? (2.2)

12. How will the initial waste
characterization change? (2.4, 2.7)

13. What additional sampling and analysis
are required at the storage facility?
(1.1.2,2.4,2.5)

14. Will a new waste identification be
required and how will it be verified?
(2.7,2.8)

15. What are the applicable treatment
standards with respect to LDR
regulations as a result of any blending
or mixing that may have occurred?
(1.1.1,2.2,2.8,2.9)

Address all Generator Only information
from items 1- 10. And also, answer the
following:

Before Acceptance

11. How will identification of wastes from
off-site be verified? (2.4, 2.8, 2.9)

12. Will corroborative testing be conducted
using full-scale analysis, fingerprinting
or other process such as acceptable
knowledge? (2.4, 2.6, 2.8, 2.9)

13. How will wastes be screened for
contaminants that are incompatible
with the storage process? (2.4, 2.6)

After Acceptance

14. Will managing wastes (e.g., mixed bulk
chemicals) change the chemical
properties, such that issues 15-17
below must be addressed? (2.2)

15. How will the initial waste
characterization change? (2.4, 2.7)

16. What additional sampling and analysis
is required at the storage facility?
(1.1.2,2.4,2.5)

17. Will new waste identification be
required and how will it be verified?
(2.7, 2.8)

Address all Generator Only information
from items 1- 10. And also, answer the
following:

11. Have all wastes designated for land
disposal met applicable LDR treatment
standards? (2.2, 2.9)

12. Isit necessary to conduct additional
(corroborative) testing? (2.8, 2.9)

13. Have applicable tests been conducted
to ensure no free liquids will be placed
into landfills? (2.4)

Address all Generator Only information
from items 1- 10. And also, answer the
following:

Before Acceptance
11. How will the identification of wastes
from off-site be verified? (2.4, 2.8, 2.9)
12. How will wastes be screened for
contaminants that are incompatible
with the disposal process? (2.4, 2.6)

After Acceptance

13. What type corroborative testing will be
conducted, such as full-scale testing
and analysis, fingerprinting, or other
process such as acceptable
knowledge? (2.4, 2.6, 2.8, 2.9)

14. Have all wastes received on site for
disposal met applicable LDR treatment
standards? (1.1.1, 2.2, 2.9)

15. Are additional procedural
requirements applicable for wastes
from off-site? (2.9)

16. Have applicable tests been conducted
to ensure no free liquids will be placed
into landfills? (2.4)

*This table is intended for illustrative purposes only and should not be used as the sole basis for compliance. Numbers in parentheses indicate the pertinent section numbers of this manual for

further reference.

** A generator is not required to prepare a WAP unless he is managing and treating waste or contaminated soil in tanks, containers, or containment buildings regulated under 40 CFR 262.34 to meet
applicable LDR treatment standards. The information in this column is for generators who do not treat but who opt to prepare a WAP to more effectively evaluate their wastestreams under RCRA’s

analytical requirements.

***Treatment in tanks, containers, or containment buildings.

PART TWO: Documenting and Conducting Waste Analysis

2-5




Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Wastes

2.2 Facility Description

The facility description is an important element of an
effective waste management program. The facility | 40 CFR 264/265.13 do not require WAPs
description should provide sufficient, yet succinct, | toPprovidea facility description.

information so that implementing federal and state | HOWever thismanual recommends that

a brief facility description (e.g., wastes
regulators and WAP users can clearly understand the: e ggneratinz proc(esgses) be

addressed in the WAP in order to aid in
Processes and activities that generate or are used the efficient review of the WAP.

to manage the wastes.
Hazardous wastes generated or managed.

Hazardous waste management units.

If your facility has an existing RCRA permit or is in the process of developing a permit
application, the majority of facility description information should be available from other
sections of the permit or permit application. However, it is also useful to include a
summary of this information in the WAP. It may be helpful for the WAP to reference
where in the permit (or permit application) this information may be obtained.

2.2.1 Description of Facility Processes and Activities

As a hands-on tool for ensuring compliance with applicable regulatory requirements and/or
permit conditions, the WAP may need to provide a description of all on-site facility processes
and activities that are used to generate or manage hazardous wastes (or reference applicable
sections of the permit or permit application) that require sampling and waste testing. This
information could include facility diagrams, narrative process descriptions, and other data
relevant to the wastestreams subject to waste testing. Since many TSDFs, especially facilities
that received waste from off-site sources, use the WAP as an operating manual, it is advisable
to incorporate process descriptions directly into the document.

In addition to describing on-site processes and activities if you receive waste from off-site,
you should also consider including in the WAP how process description(s) for each
generator’s wastestreams will be obtained, updated, and kept on file as part of the off-site
TSDF operating record (which is reviewed by EPA/state inspectors). If you own or operate a
TSDF, this data should enhance your knowledge of off-site generation processes and,
therefore, should improve your ability to determine the accuracy of generator waste
classification.
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2.2.2 Identification/Classification of Hazardous Wastes Generated or

Managed at Your Treatment, Storage and Disposal Facility

In addition to describing the processes and activities at your facility, you should also
consider including in the WAP:

Rationale for identifying each waste as hazardous.

Procedures and protocols for evaluating

wastes received from off-site sources. Pre-Acceptance of Off-site Wastes

If the facility will receive off-site waste
shipments, it is important for the WAP to
include processes and procedures for pre-
qualifying these wastes before the first
shipment. This includes describing, for
example, the types of information these off-
site sources should provide and the facility’s
decision-making criteria.

Each hazardous waste type managed at your
facility including:

— On-site generated wastes.
— Off-site generated wastes.

Waste codes your facility accepts.

Wastes your facility does not accept. Refer to Sections 1.2.1 and 2.9.1 of this manual
. for additional information on pre-acceptance
Each process handling these wastes and and acceptance.

generating treatment residues.

Appropriate EPA waste classifications (e.g., LDR classification as wastewater or non-
wastewater).

If you generate or manage a RCRA listed waste, you could include tables to present
relevant information. For example, Table 2-2 provides one possible format that you
may use to present relevant information about off-site (received) waste.

TABLE 2-2: Description of Listed Wastes

Wastestream Process Rationale for
Facility Generating this Hazardous Waste
Designation
FACILITY A . Contains 25%
. . Machinery .
Semi- Spent Degreasing Degreasin trichloroethene,
Conductor Solvents B . g cutting oils, and other FOO1 NWwW
. Operationsin
Manufacture | (Trichloroethene) non-hazardous
Bldg. 12 .
degreasing solvents
FACILITY B Treatment of
Wood ' Bottom Sediment | Wastewater frpm Process used KOO1 NWW
Preserving Sludge Wood Preserving pentachlorophenol
Facility Operations

NWW = Non-Wastewater

WW = Wastewater
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In addition to identifying all listed wastes managed (i.e., all wastes generated on-site or
received from off-site), you may need to conduct testing and/or analysis to determine
whether you also manage any RCRA characteristic wastes (e.g., for purposes of complying
with LDR requirements). Sampling and analysis methods that may be appropriate to
identify characteristics are provided in Sections 2.5 and 2.6 of this manual. If you identify
wastes as characteristic, you may choose to present relevant information as illustrated in
Table 2-3, Description of Characteristic Waste.

TABLE 2-3: Description of Characteristic Waste

Facility . Process Rationale for EPA LDR
Characteristic .
Exhibited Generating Hazardous Waste Waste
this Waste Designation Code(s) = UHC(s) | WW/NWW
FACILITY A A:?;ilec
Pharmaceutical Toxicity Benzene > 0.5 ppm D018 None ww
Manufacturer (see Process
A-106)
FACILITY B
Hazardous Fuel Cadmium > 1.0 ppm
.. . : - D NWW
Waste Toxicity Combustion | in Waste Residues 006 None
Treatment
Facility
NWW = Non-Wastewater ppm = parts per million UHC = Underlying Hazardous Constituent

WW = Wastewater

For TSDFs that handle many wastes, the information in Tables 2-2 and 2-3 could be
simplified into broader wastestream categories (e.g., spent non-halogenated solvents)
based on how each wastestream will be handled for treatment and disposal rather than by
the generator or by highly specific wastestream names.

As a supplement to the above information, this portion of the WAP may also provide a
listing of any wastes or waste properties that the facility is not permitted to accept (i.e.,
unauthorized wastes). Collectively, the identification of appropriate and unauthorized
waste types should enhance the facility’s ability to develop effective sampling and
analytical procedures for the overall waste analysis program.

2.2.3 Description of Hazardous Waste Management Units

The final component of the facility description may need to include a description of each
hazardous waste management unit at the facility that provides more detailed information
regarding the specific operating conditions and process constraints for each unit.

A hazardous waste management unit is defined in the RCRA regulations as a contiguous
area of land on or in which hazardous waste is placed, or the largest area in which there is
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significant likelihood of mixing hazardous constituents in the same area [§260.10].
Examples include:

Container storage areas. Note: A container alone does not constitute a unit; the unit
includes containers and the land or pad upon which they are placed [§260.10].

Tanks and associated piping and underlying containment systems.
Surface impoundments.

Landfills.

Waste piles.

Containment buildings.

Land treatment units.

Incinerators.

Boilers and industrial furnaces.

Miscellaneous units.

The description of the hazardous waste management units at your facility may be provided
in narrative and schematic form or a reference to the section of the permit or permit
application that contains this information may be included. The narrative description could
include the following:

A physical description of each management unit with dimensions, construction
materials, and components.

A description of each waste type managed in each unit.

A description of the methods for how each hazardous waste, any treatment residues, or
any re-treated wastes will be handled or managed in the unit, for example:

— If hazardous and non-hazardous wastes will be mixed or blended, the methods for
how these activities will be conducted should be described. In certain
circumstances, the hazardous waste may be subject to the “mixture” or “derived-
from” rules [§261.3(a)(2)(iv) and §261.3(c)(2)(i)].

— If a surface impoundment will be used for neutralization of corrosive wastes, the
mechanism for achieving neutralization.

Process/design considerations necessary to ensure that waste management units are
meeting applicable permit-established performance standards and complying with the
regulatory provisions of RCRA (e.g., Part 268). This information may need to define
specific physical and chemical operating constraints to ensure process integrity. For
example, flow injection incineration facilities typically require wastes to have certain
minimum and maximum levels of viscosity, heat content, and particulates for effective
treatment.

Prohibitions that apply to the facility (e.g., PCBs in the incinerator feed, storage of
corrosive waste, unpermitted RCRA hazardous waste codes such as listed dioxin waste).
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2.3 Systematic Planning

The process of waste analysis is one that involves the
collection and evaluation of data to accurately | 40CFR264/265.13 donot specify the
characterize the waste. To this end, it may be helpful to | WAP development process described
define clearly the objectives of the program. One way to | " SeCt'Og 2:3. :(;"‘,’e"if' Ui

do this is to consider what q.uesFions you need to answer glrtzcrize Zigrcleis c')?:ir:;:crti:onr ?sr an
about a waste to characterize it adequately. Adequate | .o ;nmended to ensure that quality
characterization not only complies with regulatory data is generated.

hazardous waste management requirements, but
also satisfies company goals such as cost effective waste management, reducing legal

liability, and improving workplace safety.

The waste analytical process involves a number of steps including:
Selecting the right parameters for testing;
Collecting representative samples;
Choosing a qualified laboratory;
Selecting appropriate test methods;
Quantifying data uncertainty; and

Making decisions.

At each step in the process, the waste handler needs to make a number of choices (e.g.,
sampling method, number of samples, test methods, etc.). Small errors made during this
process can result in inaccurate or inappropriate data that may result in making a wrong
decision or violating the rules, including the conditions of the permit. Systematic planning
processes methodically identify the considerations and approach to data collection prior to
waste sampling. Systematic planning that considers the data needs best ensure (1) that your
data will support your decisions; and (2) compliance with permit and regulatory
requirements.

Many systematic planning process tools are available to guide planning efforts although the
Data Quality Objectives (DQO) process is the most commonly used systematic planning
application in the general environmental community. The DQO process may be
implemented when data are being used to select between two opposing conditions, such as
determining compliance with a standard.

The DQO process includes a seven step planning process as shown in Figure 2-1 and offers
a structured approach to “beginning with the end in mind.” It is a framework for asking the
right questions and using the answers to develop and implement a plan for data collection.
The DQO process will enable you to get useful information in a cost-effective manner. The
process is iterative and adaptive, as your knowledge about the decision needs to change
with time. If you cannot definitively answer a question in the process, sometimes the best
option is to make your best estimate and loop back to improve your plan once you have
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more information. The following is a brief discussion of FIGURE 2-1: The Seven Steps
each of the seven steps in the process. Further of the DQO Process
discussion of implementing the DQO process in your

waste analytical program is included in Sections 2.4 ‘ State the Problem ‘
through 2.8 of this manual. ‘

‘ Identify the Decision ‘

DQO Step 1 - State the Problem: In Step 1 of the DQO
process, you define the problem or question you want to ‘ Identify Inputs to the Decision ‘
answer. In waste characterization, your problem may be l'

defined by the regulations. For example, you may need to

‘ Define the Study Boundaries ‘

determine if a waste is hazardous or if you have met a

treatment standard. Non-regulatory factors such as your l’

company’s standards may also add additional factors ‘ Develop a Decision Rule ‘
that affect your decision. During Step 1, you also identify l'

who the key individual(s) will be in making decisions | | Specify Limits on Decision Error |
and determine how you will gather information. For ; i

larger projects, you may want to organize a planning
team with a central leader and decision maker that is ‘
composed of personnel representing all phases of work

(i.e., the waste generator, a chemist, the sampler, etc.). For smaller projects, you can
streamline the planning effort to reduce costs and meet deadlines. One way you can do this
is by assigning a single individual to lead the project. The project leader, however, should
have the authority to make decisions and have access to the individuals with the necessary
information to make the decision.

Optimize the Design ‘

DQO Step 2 - Identify the Decision: In Step 2, you define the specific decisions that you
want to make and identify the actions you may take based on the results. For example, you
may not only need to make a decision to determine if a solid waste is hazardous but also
how to proceed in handling the waste once it is deemed hazardous or non-hazardous. Your
goal in Step 2 is to formulate a decision statement that includes both of these components.
Depending on the question you are attempting to resolve, you may need to use a tiered
approach of several smaller decisions (for example, (1) determine if the material is not
consistent with the profile, then (2) conduct necessary testing to determine if reactive,
flammable, corrosive or toxic). If several separate decisions are involved, you might list the
decisions in the order in which they will be resolved. Below is a simple example of possible
outputs for Step 1 and 2 for a new waste that your facility has just received that may be
subject to regulation due to lead.

DQO Step 1 — State the Problem

Do you need to treat the new waste to land disposal restriction (LDR) limits before disposal due to elevated
levels of lead?
DQO Step 2 - Identify the Decision

Does the new waste contain lead at a concentration that exceeds the regulatory standard allowing it to be
disposed at a landfill?
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DQO Step 3 - Identify Inputs to the Decision: In Step 3, you identify the type and source
of the information to answer the question from Step 2. For RCRA-related programs, you
typically need to collect samples, measure parameters, and integrate generator acceptable
knowledge. This should include identifying possible sample and analytical methods; but
keep in mind that these methods may need to be revised as more information is gathered.
The potential source(s) of this information (e.g., laboratories) are also identified.
Discussions specific to selecting waste parameters, sampling methods, testing methods,
and identifying laboratories qualified to perform those methods are discussed in detail in
Sections 2.4 through 2.6 of this manual. The output of Step 3 for the lead waste example is
outlined below.

DQO Step 3 - Identify Inputs to the Decision
Identify the type of information/sources needed to resolve the decision:

= Measurement of the concentration of lead using the SW-846 TCLP Method 1311.
= Use of existing data from the generator to determine waste variability.

Identify the appropriate sample and analytical methods:

= Sampling of the waste for lead per Part 261 Appendix .
= Use of the SW-846 TCLP Method 1311 to produce the extraction.
= Use of the SW-846 Methods 3010 and 6010 to prepare and analyze the sample.

DQO Step 4 - Define Study Boundaries: In Step 4, you will define both the spatial and
temporal boundaries of the waste unit and determine any additional constraints on data
collection. The spatial and temporal boundaries help to determine the waste to which your
decision criteria apply.

Spatial boundaries define the physical area to which the data applies and the locations
where samples are taken.

Temporal boundaries describe the time frame the data represent and when the
samples are taken.

When waste is limited to a single container, the spatial boundaries are defined by the
physical boundaries created by the container. In other cases, the spatial boundaries may be
less clear. For example, it may be an area (e.g., an accumulation area). Even within a single
container, however, there may be other aspects to consider when defining the spatial
boundaries like how evenly (homogeneous) or unevenly (heterogeneous) the hazardous
constituent(s) are distributed. For example, you may need to sample a heterogeneous
waste much differently than a homogeneous waste to obtain a representative sample.

The heterogeneous waste may in many cases warrant collection of additional samples. Two
examples of heterogeneous wastes include liquid wastes with multiple layers and a solid
waste that contains “hot spots.” For a discussion of sampling strategies for both homo- and
heterogeneous wastes, see Section 2.5 of this manual.
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Temporal boundaries help determine the timeframe to which the decision applies. It may
be defined operationally (e.g., a “batch” of waste) or by a permit or regulation (e.g., waste
generated per day). In addition to spatial and temporal boundaries, your project decision
may also be bound by a threshold value, or “action level” that you can use to answer your
question. Specifically, the action level is a value that causes a decision maker to choose
between two actions. Your action level may be a regulatory threshold expressed as a
concentration for a regulated hazardous constituent (e.g, an LDR numeric treatment
standard) or it may be defined by a property of the waste as defined in RCRA (e.g,
corrosivity). You may also be bound by practical constraints that can include having limited
physical access to the waste being sampled or worker health and safety concerns. You
should identify all boundaries and practical constraints in DQO Step 4. The boundaries and
constraints for the lead waste example are defined below.

DQO Step 4 — Define the Study Boundaries
Spatial & Temporal Boundaries:

= The container boundaries of the 10-cubic yard roll off box define the spatial boundaries.
= The waste seems to be homogeneous based on existing data from the generator.
= This is a new waste. The decision will apply to this load only.

Additional Constraints:

= The LDR treatment standard (action level) is 0.75 mg/L TCLP for lead in non-wastewater.

DQO Step 5 - Develop a Decision Rule: In Step 5, you take the output from the previous
steps and develop a decision rule. The decision rule is a single statement in which you
describe how to use the data to make a decision. In the decision statement, you should also
specify how to compare sample results to the action level. That is, you could compare each
individual sample result to the action level or use another method like comparing the mean
of the results to the action level. In the lead waste example scenario, as RCRA typically only
requires a single exceedance of the LDR treatment standard to make the waste ineligible
for landfill disposal under Part 268, you may need to compare the action level to each
sample individually. The decision rule for the lead waste example is outlined below.

DQO Step 5 — Develop a Decision Rule

If any individual sample result is greater than the LDR treatment standard (action level) of 0.75 mg/L TCLP for
lead in the non-wastewater, then the waste does not meet the LDR treatment standard and is not eligible for
land disposal under Part 268. Otherwise, the waste will be considered suitable for landfill disposal for lead
under Part 268.

DQO Step 6 - Specify Limits on Decision Error: In Step 6, you identify the certainty or
level of confidence that you need in your data, since you rarely have complete confidence
that your decisions are correct due to the non-homogeneity of most wastes and slight
differences in how you handle, sample, and analyze the waste. The appropriate degree of
certainty for each decision unit is unique and can be determined by considering the
consequences of making a wrong decision. If you consider a waste hazardous when it is not,
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the consequences would be the increased cost of unnecessarily treating the waste before
disposal. If, however, you consider a waste non-hazardous when it is in fact hazardous, the
consequences may include potential future legal or financial liability problems for the
owner that are much more consequential and costly.

For these reasons you should evaluate your data to ensure that not only are sample results
below the action level but that you have an appropriate degree of certainty that any
subsequent sample collected from the decision unit would also be below the action level.
One way that you can express the degree of certainty in your data is by establishing a
confidence level. A confidence level indicates the degree of certainty of your data in terms
of a percent (i.e., 90% single tailed confidence level as specified in SW-846, Chapter Nine).
For example, a 90% confidence level means that you are 90% certain (10% uncertain) that
any additional sample will also be below the action level. To apply a specific confidence
level to your data, you determine the confidence limits statistically. Confidence limits are
the upper and lower limits that your data need to fall within to meet a specific confidence
level. Most action levels will be based on regulatory standards that are not to be exceeded
(or equaled), so normally the upper confidence limit is used.

In the lead waste example, the action level is based on the LDR regulatory limit for lead in
non-wastewater, which is 0.75 mg/L TCLP. As the potential negative consequence for
making a wrong decision is high in this instance (regulatory penalties for noncompliance,
etc.), a high level of confidence (90% certainty) in the data is appropriate. Applying a 90%
confidence level will reduce the chances of the facility being noncompliant with the
regulations. For more detail on how to calculate the upper bound of a confidence limit,
please see the example in Section 2.7, Quantifying Data Uncertainty.

The output of Step 6 is a more detailed decision statement that expresses the decisions
with the confidence limit, which is sometimes referred to as the DQO Statement.

DQO Step 6 — Specify Limits on Decision Error

If any individual sample result in the non-wastewater is greater than 0.75 mg/L TCLP for lead or greater than
the 90% upper confidence limit, then the waste does not meet the LDR treatment standard and is not eligible
for land disposal under Part 268. Otherwise, the waste will be considered suitable for landfill disposal for lead
under Part 268.

DQO Step 7 - Optimize the Design: Step 7 is the final step in the DQO process. In Step 7,
you review the outputs from the previous six steps and determine if you have all of the
appropriate information that you need or if there are still data gaps. For example, you
may need to revisit the analytical method you chose in Step 3 if you determine it is not
sensitive enough to meet your action level. After you have eliminated any remaining data
gaps, you can identify an optimal design for collecting your data in a cost-effective
manner to meet your DQO Statement. This will likely include finalizing the selection of
sampling and analytical methods and determining the appropriate number of samples to
collect. You should also document your decision and take the appropriate actions to
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ensure that all staff involved in sample collection and testing understand and properly

implement the sample design.

Further information on systematic planning and the DQO process can be found in the

following sources:

Guidance of Systematic Planning Using the Data Quality Objectives Process, EPA240-B-
06-001, U.S. Environmental Protection Agency, Washington, D.C., February 2006.

RCRA Waste Sampling Draft Technical Guidance, Planning, Implementation and
Assessment, EPA 530-D-02-002, U.S. Environmental Protection Agency, Washington,

D.C., August 2002.

— For a more detailed discussion of the DQO Process - See Chapter Four entitled,
“Planning Your Project Using the DQO Process.”

— For more examples of applying the DQO Process to waste analysis - See Appendix |
entitled, “Examples of Planning, Implementation, and Assessment for RCRA Waste

Sampling.”

2.4 Selecting Waste Analysis Parameters

An accurate representation of a waste’s
physical and chemical properties is critical
in determining effective and compliant
waste management options. Accordingly, the
facility's WAP must specify waste

40 CFR 264/265.13(b)(1) require that WAPs specify
parameters for which each hazardous waste, or non-
hazardous waste if applicable, will be analyzed and
the rationale for the selection of these parameters.

parameters that provide sufficient information to ensure:

Compliance with applicable federal regulatory requirements (e.g., LDR regulations,
including underlying hazardous constituents, newly identified or listed hazardous
wastes).

Compliance with applicable state regulatory requirements for those states that are
authorized to implement the RCRA hazardous waste program.

Conformance with permit conditions (i.e., ensure that wastes accepted for management
fall within the scope of the facility permit and that process performance standards can
be met).

Effective and appropriate waste management operations (i.e., ensure that no wastes are
accepted that are incompatible or inappropriate given the type of management
practices used by the facility).

Attention to the above factors when developing a WAP should orient you toward the major
considerations for selecting waste analysis parameters. Your facility should keep in mind
that parameter selection can be an iterative process and that you may want to select
final parameters with regulators. The following discussion provides more definitive
guidance to help you determine the specific parameters to be incorporated into your WAP.
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2.4.1  Criteria for Parameter Selection

Waste analysis parameters are designed to develop the information necessary for protective
and effective waste management. Due to the diversity of hazardous waste operations and the
myriad of operating variables, the identification of the most suitable parameters to be
sampled and analyzed can be complex, especially for large TSDFs. To this point, relevant
waste analysis parameter selection criteria can be developed and reviewed systematically to
efficiently identify parameters of interest. Generally, these selection criteria may be
organized into the following categories:

Waste identification.
Identification of incompatible/unauthorized wastes.

Process and design considerations.
Each major category where selection criteria are to be applied is described below.
Waste Identification

A prerequisite step in proper waste management is the identification of hazardous wastes in
accordance with regulatory and permit requirements. Generators and TSDFs must evaluate
(through testing or applying acceptable knowledge) solid wastes to determine if the wastes
are hazardous in accordance with state regulations and the RCRA characteristics and listings
set forth in Part 261, Subparts C and D. In addition, pursuant to the LDR regulations, they
must determine whether hazardous wastes are restricted from land disposal according to
Part 268. If the generator determines that his waste is subject to the LDR requirements, he
must comply with the LDR notification and certification requirements at §268.7.

Accordingly, an effective waste analysis plan
not only specifies the parameters that may be
necessary to ensure that wastes accepted by
the TSDF are accurately identified and fall
within the scope of the facility permit (where
applicable), but also may need to include
provisions to ensure that applicable LDR
requirements are fulfilled. Waste analysis
requirements for generators and TSDFs,
including the LDR provisions for underlying
hazardous constituents (UHCs), are presented
in Section 1.1.1 of this manual.

Characteristic Waste and
Underlying Hazardous Constituents (UHCs)

Characteristic hazardous waste (per §§261.21-.24)
must comply with the special requirements set
forth in §268.9. This includes addressing UHCs.

When determining the LDR treatment standard for
the characteristic waste, you must consult the
table of standards in §268.40 to determine
whether you are responsible for meeting “§268.48
standards” and, if so, you must identify any
constituents that are reasonably expected to
qualify as UHCs at the point of generation.

If UHCs are identified, the waste cannot be
disposed in a landfill until the waste:

TSDFs are responsible for meeting the LDR

treatment standards prior to land disposal
for all regulated hazardous constituents
and/or UHCs subject to the LDR
requirements, regardless of the constituents

= No longer exhibits the characteristic; and

= Meets the concentration-based universal
treatment standard (s) in §268.48 for each
regulated constituent (i.e., UHC) in the waste.
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identified by the generator.” TSDFs may consult a variety of reference materials pertaining
to the types of wastes to be managed when specifying parameters to corroborate waste
identification under RCRA, including:

Part 261, Appendices VII and VIII (i.e., the basis for listing hazardous wastes and
hazardous constituents, respectively).

Applicable state hazardous waste regulations.
Industry and trade association hazardous waste profile studies.

EPA Background Documents for RCRA listed and characteristic hazardous wastes.

Another consideration in selecting waste analysis parameters, especially if you are the
owner/operator of a TSDF that accepts waste from off-site facilities, is determining when
you may need to conduct a full waste characterization versus fingerprint analyses. A full
waste characterization may be appropriate when:

A generator begins a new process or changes an existing process.
Wastes are received by a facility for the first time.

A generator has not provided appropriate waste profiles or laboratory information to
an off-site TSDF.

A facility may want to verify that generator supplied waste information (routine) is
accurate.

An off-site TSDF has reason to suspect that the wastes received were not accurately
identified by the generator (non-routine).

EPA changes RCRA waste identification/classification rules.

Fingerprint analysis is conducted generally for parameters (e.g., specific gravity, color, flash
point, presence of more than one phase, pH, halogen content, cyanide content, percent
water) that will give information that can be used to help verify that the waste generated,
or received by an off-site TSDF, matches the expected characteristics for that waste. For
example, at an off-site TSDF, abbreviated analysis can be used to verify that the waste
received matches the description on the manifest, and that the waste matches the waste
type that the facility has agreed to accept. Where the owner/operator of a TSDF already
knows the detailed chemical and physical properties of a waste, appropriate target or spot
check parameters can be selected to verify that each waste arriving at the gate of the TSDF
matches its profile.

> As previously noted, Part 268 defines land disposal as the placement in or on the land, except in a corrective
action management unit or staging pile, and includes, but is not limited to, placement in a landfill, surface
impoundment, waste pile, injection well, land treatment facility, salt dome formation, salt bed formation,
underground mine or cave, or placement in a concrete vault, or bunker intended for disposal purposes.
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Sampling frequencies and waste re-evaluation frequencies are discussed in detail in
Sections 2.5.1 and 2.8, respectively.

Identification of Incompatible/Unauthorized Wastes

Regulatory requirements and good management practices dictate that incompatible (e.g.,
acids and bases) or unauthorized wastes be identified prior to waste management
[§§264/265.17]. If combined, incompatible wastes are capable of spontaneous combustion,
toxic gas generation, or explosions. Compatibility testing may include determining water
reactivity (e.g., foaming, heat generating, explosiveness), oxidation-reduction potential,
spot tests for cyanide and sulfide, among others, with the objective to:

Ensure compatibility of waste with the hazardous waste management unit into which it
will be placed (e.g., the material that a container is made of).

Determine compatibility of separate wastestreams prior to commingling.
Avoid accumulating incompatible wastes in the same storage location.

Ensure that tanks/containers that were used to store a different wastestream have
been adequately cleaned.

In addition, accepting wastestreams not authorized for your facility operations may violate
permit conditions. Examples of unauthorized wastes may include PCBs and listed dioxin
wastes. The selection of waste parameters therefore must include measures to screen for
and identify these types of waste prior to acceptance.

Suitable parameters for identifying incompatible and unauthorized wastes will vary
according to facility-specific operating and permit conditions. To determine if particular
wastes or wastes and storage units are compatible, the RCRA regulations list some common
potentially incompatible wastes [Part 264/265, Appendix V]. For compatibility of wastes
not listed in the regulations, the facility may need to test the waste and the unit for
compatibility. Parameters and analytical methods for ignitable and corrosive waste are
contained in chapters seven and eight of SW-846, respectively. The EPA document, A
Method for Determining the Compatibility of Hazardous Wastes (EPA-600/2-80-076),
contains guidance on qualitatively evaluating the compatibility of various types of wastes.

Process and Design Considerations

The effectiveness of a facility’s waste handling operations and associated management
units are subject to process and equipment design limitations. These operating constraints
determine the range of wastes and waste properties (e.g., hazardous constituent
concentrations, pH, etc.) that may be protectively managed in a given process while
maintaining regulatory and permit compliance. Thus, the facility WAP should consider
including such provisions to ensure that physical and chemical analyses provide the
information needed to identify any waste properties that may exceed technical/equipment
design limitations, as well as regulatory and permit limitations (e.g., inorganic feed rates,
Btu values, chlorine/metal content). Potential risks to facility personnel and structures,

PART TWO: Documenting and Conducting Waste Analysis 2-18


http://www.epa.gov/epawaste/hazard/tsd/permit/tsd-regs/wap-refs/compat-haz-waste.pdf

Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Wastes

compliance status, and possible impacts to off-site human health and the environment that
may result from exceeding facility operational limitations emphasize the need to identify
relevant parameters affecting treatment, storage, and disposal prior to acceptance for
management. Similarly, because waste composition may change while being managed at an
on-site facility, processes and designs should be reviewed for all phases of waste
management (i.e., pre-process, in-process, and post-process) when selecting waste analysis
parameters. For example, where multiple treatment processes are used, waste composition
changes resulting from a pretreatment process may preclude its subsequent management
by certain other hazardous waste units at the facility.

Technical/equipment design operating constraints may determine the range of physical
and chemical properties that are acceptable for a given waste management operation.
Waste analysis parameters may need to be selected to provide both a qualitative and
quantitative measure of these conditions. Typically, these waste analysis parameters are
used to determine if (1) the waste composition is atypical of that normally handled by the
facility; and/or, (2) acceptance or further management (without pretreatment) of the
waste may compromise the performance goals of the waste management process.

In addition to selecting these waste analysis parameters, you may need to ensure that
applicable regulatory requirements and permit conditions are met while protecting waste
management unit performance goals and structural integrity. Major factors to consider
when selecting parameters for evaluating operational limits are listed below:

Types of waste to be managed.

Volumes of waste to be managed.

How waste was received from off-site, if applicable (e.g., drums, roll-offs, piped).

Source of waste to be managed (i.e., on-site, off-site generator).

Method of storage, transfer or treatment, if applicable (e.g., stabilization).

Types of units in which the wastes will be managed (e.g., container storage areas,
tanks). '

Construction materials of the unit.

Location of the unit (e.g., proximity to property boundary).

This list is not exhaustive and, therefore, other operational factors applicable to your
facility may need to be considered.

'® For purposes of the LDR program, treatment of hazardous waste occurs in non-land based units before a
prohibited waste is land disposed. Thus, hazardous wastes are typically treated in units such as incinerators, tanks,
containers, or containment buildings before they are land disposed. Storage units in or on a landfill are defined in
Part 268 as land disposal. Placement of waste in containers located in or on a landfill is also considered land
disposal. Waste piles are considered land disposal units. Treatment in surface impoundments is not allowed,
except under a treatment surface impoundment exemption (§268.4).
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2.4.2 Parameter Selection Process

As stated previously, a systematic evaluation of relevant waste analysis criteria (i.e., those
associated with waste identification, identification of incompatible/unauthorized wastes,
and process and design considerations) is useful for efficiently identifying waste
parameters. To this end, Figure 2-2 Waste Analysis Parameter Selection Process illustrates
a systematic process which can be used to develop a comprehensive inventory of
applicable waste parameters. This tool is designed to be applied to each hazardous waste
management unit individually so that parameter selections for each unit are developed
through separate iterations of the flow process. In addition, attention may need to be given
to any pre-, in-, or post-process variables that may require selection of additional or
different parameters.

2.4.3 Rationale for Parameter Selection

Along with identifying waste analysis parameters, the RCRA regulations require that the
WAP provide the rationale for the selection of each parameter [40 CFR 264/265.13(b)(1)].
The rationale must describe the basis for waste analysis parameters and how each will
measure the physical and chemical waste properties such that wastes are managed within
regulatory and permit conditions, as well as process and design limitations. This
information will assist regulators and WAP users with evaluating the viability of parameter
selection, the appropriateness of incorporating parameters in the WAP, and may help
eliminate extraneous waste analysis parameters.
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FIGURE 2-2: Waste Analysis Parameter Selection Process

Waste Identification

|dentify and classify hazardous
wastes generated or managed
according to EPA waste codes.

+ Determine any additional
responsibilities for waste
analysis under LDR (i.e.,
verify whether wastes are
prohibited), and if applicable
UHCs.

+  Select appropriate waste
analysis parameters (e.q.,
hazardous constituents,
hazardous characteristics) to
identify RCRA waste
classification, and LDR
restricted wastes and if
applicable UHCs.

+ Proceed to Identification of
Incompatible/Unauthorized
Wastes.

Waste Identification

Parameter Inventory

Identification of
Incompatible/
Unauthorized Wastes

dentify appropriate waste
analysis parameters to measure
ignitability, reactivity, and
incompatibility, as well as
identify unauthorized wastes.

+  Determine special
incompatible waste
considerations based on
facility operations and the
profile of waste being
managed.

+  Define appropriate
measurement parameters .

+  Determine unauthorized
wastes (e.g., unpermitted
wastes).

+ Proceed to Process/Design
Considerations.

Identification of

Waste Parameter Inventory

Process/Design
Considerations

dentify the universe of
parameters that are necessary
to evaluate the range of process
and design limitations.

+ Determine the specific
parameters necessary to
identify waste acceptability
with respect to process and
design limitations, preferably
for each management unit.

+ For pre-process, in-process,
and post-process operating
variables, select parameters
which indicate changes in
waste composition that may
affect waste management
(e.g., pH, specific gravity).

+ Proceed to Parameter
Evaluation.

Prioritize parameters for
incorporation into the
WAP based on
capability to provide
best representation of
waste properties.

A

Incompatible/Unauthorized ) o

Process/Design
Consideration Parameter
Inventory

Parameter Evaluation
Eliminate parameters which:

¢ Are duplicate parameters
selected during previous
parameter selection
process elements

+ Cannot be measured due
to technological or other
limitations
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2.4.4 Special Parameter Selection Requirements

Where applicable, WAPs may also need to include procedures and parameters for
managing specialized wastes in particular types of hazardous waste management units as
follows:

Facilities managing ignitable, reactive, or incompatible wastes.
Bulk and containerized liquid wastes for landfills.

TSDF process vents.

Equipment leaks.

Air emissions from tanks, surface impoundments and containers.

Hazardous waste combustors [40 CFR 63.1209(c), 63.1208(b)(8), 264/265.341,
266.102(a), and 266.103(a), as applicable].

Sampling, analytical, and procedural methods that will be used to meet these additional
waste analysis requirements for specific hazardous waste management units must be
included, where applicable, in your WAP [§§264/265.13(b)(6)]. For reference purposes,
these special requirements are discussed below.

Ignitable, Reactive, and Incompatible Waste Analysis Requirements

WAPs must include provisions to ensure that waste management units meet the special
requirements for ignitable, reactive, and incompatible wastes [§§264/265.17]. Standard
tests to identify ignitable, corrosive, and toxic wastes are contained in Chapter 8 of SW-846.
You should identify reactive wastes as such if they exhibit one or more of the eight
properties identified in §261.23. As EPA does not currently have a set of approved methods
for determining reactivity, generators should use acceptable knowledge. Incompatible
wastes, if brought together, could result in heat generation, toxic gas generation, and/or
explosions. Finally, waste compatibility determinations can serve to establish compatibility
between wastes of interest for a given process. To determine if particular wastes or storage
units are compatible, consult the RCRA regulations for a list of some common potentially
incompatible wastes [Part 264/265, Appendix V]. For compatibility of wastes not listed in
the regulations, the facility may need to test the waste and the unit for compatibility.

For further information on waste compatibility, refer to:

A Method for Determining the Compatibility of Hazardous Wastes, EPA-600/2-80-076, U.S.
Environmental Protection Agency, 1980.

Design and Development of a Hazardous Waste Reactivity Testing Protocol, EPA-600/52-
84-057, U.S. Environmental Protection Agency, Municipal Environmental Research
Laboratory, Cincinnati, Ohio, 1984.
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Special Requirements for Bulk and Containerized Liquids in Landfills

Owners/operators of hazardous waste
landfills must ensure that free liquids are not Considerations for Landfill WAPs
placed int(,) th,e landﬁ_ll a_nd that restrictions The WAP may need to include a requirement for
on containerized liquids are met [§§ testing for free liquids in containers or, if free
264/265.314]. Specifically, bulk and/or non- liquids are not otherwise expected to be present
containerized liquids or wastes containing in a container, then a visual inspection. If the
free liquids are not to be placed into a visual inspection detects free liquids, appropriate
landfill. In addition, containers holding free steps may be required (e.g., performance of free
liquids should not be placed in a landfill liquids test, elimination of free liquids, etc.).
unless all free-standing liquids: (1) have been
removed by decanting, or other methods; (2) have been mixed with a non-biodegradable
absorbent or have been solidified so that free-standing liquid is no longer observed; or (3)
have been otherwise eliminated. Limited exceptions to the placement of containers holding
free liquids in landfills include, very small containers, containers designed to hold free
liquids for reasons other than storage (e.g., some batteries, capacitors), and lab packs. A
WAP should identify the procedures to ensure that these requirements are met, and if
applicable, describe the procedures that will be used to determine whether a
biodegradable sorbent has been added to the waste in the container.

TSDF Process Vent Analysis Requirements

TSDF owners/operators are required to identify and meet specific technical requirements
for all process vents associated with distillation, fractionation, thin-film evaporation,
solvent extraction, and stripping processes that manage wastes with a 10 ppmw (ppm by
weight) or greater total organics concentration on a time weighted annual average basis
[§§264/265.1034(d)]. The applicability of these process vent requirements is established
by measuring total organic concentrations in the waste using SW-846 Method 9060. The
determination that relevant processes are managing organic waste below the regulated
threshold must be made as follows: (1) by the effective date that the facility becomes
subject to the requirements; and, (2) for continuously generated wastes, annually, or
whenever there is a change in the process or waste being managed. The facility’s WAP
must address sampling and analysis procedures under §§264/265.1034(d), as applicable.

Equipment Leak Waste Analysis Requirements

TSDF owners/operators may need to determine if equipment contains or contacts organic
wastes with 10 percent or greater total organic content. This trigger threshold may be
determined by using the following: (1) methods described in ASTM methods D 2267-88, E
169-87, E 260-85; (2) Method 9060 of SW-846; or, (3) applying acceptable knowledge of
the nature of the hazardous wastestream or the process by which it was produced. If the
organic concentrations meet these regulated levels, emission control and monitoring
standards apply to each valve, pump, compressor, pressure relief device, open-ended valve
or line, flange or other connector and associated air emission control device or system.
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These requirements are established at §§264/265.1063(d). The facility’s WAP must
address sampling and analysis procedures under §§264/265.1063(d), as applicable.

Air Emissions from Tanks, Surface Impoundments and Containers

TSDF owners/operators may determine that their tanks, surface impoundments, and
containers are exempt from the air emission standards, as provided at §§264.1082 and
265.1083. A tank, surface impoundment, or container is exempt, provided that the waste
management unit meets specified criteria. This includes, for example, a tank, surface
impoundment, or container for which all hazardous waste entering the unit has an average
volatile organic (VO) concentration at the point of waste origination of less than 500 parts
per million by weight (ppmw). The average VO concentration shall be determined using
specified procedures. The owner or operator shall review and update, as necessary, this
determination at least once every 12 months following the date of the initial determination
for the hazardous wastestreams entering the unit.

Sections 264.1083 and 265.1084 establish procedures to determine the average VO
concentration of a hazardous waste at the point of waste origination, waste determination
procedures for treated hazardous waste, and procedures to determine the maximum
organic vapor pressure of a hazardous waste in a tank. They also establish procedures for
determining no detectable organic emissions for the purpose of complying with the air
emission standards. The facility’s WAP must address sampling and analysis procedures
under §§264.1083 or 265.1084, as applicable.

Hazardous Waste Combustors

Certain types of hazardous waste combustors (incinerators, cement Kkilns, lightweight
aggregate Kilns, boilers, and hydrochloric acid (HCI) production furnaces) are RCRA TSDFs
that are also subject to the Clean Air Act (CAA) National Emission Standards for Hazardous
Air Pollutants (NESHAP) program. Prior to the adoption of the CAA Hazardous Waste
Combustor (or HWC) NESHAP standards, emissions from all RCRA hazardous waste
combustion units were regulated according to Parts 264 and 265 (for incinerators) and Part
266 (for Boilers and Industrial Furnaces). Thus, the RCRA emission standards/limitations
and related operating requirements resided in the RCRA permit or interim status regulations,
and all waste analysis requirements were located in the waste analysis plan (WAP). Between
1999 and 2005, EPA established new CAA HWC NESHAP emission standards, testing and
operating requirements for incinerators, cement kilns, lightweight aggregate kilns, boilers,
and HCI production furnaces burning hazardous waste. The CAA HWC NESHAP is codified in
Part 63, Subpart EEE.

In order to avoid (to the extent practicable) having duplicative coverage of emission
standards and operating requirements in the RCRA permit and the CAA notification of
compliance and Title V permit, EPA finalized a regulatory approach allowing a facility to
modify its RCRA permit to remove most or all emission standards and emission related
operating requirements that are covered by the CAA HWC NESHAP once the source
demonstrated compliance with Part 63, Subpart EEE. Under this approach, the CAA HWC
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NESHAP emission standards and emission related operating requirements reside in the
CAA notification of compliance and Title V permit, while the other RCRA requirements
associated with the combustion unit and the facility remain in the RCRA permit. Examples
of requirements that continue to be part of the RCRA permit for these types of HWCs
include general facility standards, WAPs, closure plans, contingency plans, financial
assurance, corrective action, and RCRA omnibus provisions.

With respect to the RCRA WAP, it should not be confused with the CAA HWC NESHAP
feedstream analysis plan (FAP). While there are separate waste analysis requirements for
HWCs under the different statutory programs, the requirements are closely related and
should be coordinated to the extent practicable. (See the discussion of hazardous waste
combustors in Appendix D of this manual for a crosswalk table which highlights the
similarities between the RCRA WAP and CAA FAP and identifies sections of this manual
that may be of assistance in developing a CAA FAP.) As discussed in greater detail in section
2.9.2 (Procedures for Combustion Facilities), the RCRA WAP would include, for example,
general RCRA waste analysis requirements that ensure protective receipt and management
of wastes!” (inclusive of all non-combustion hazardous waste management activities), as
well as (if needed) waste analysis requirements necessary to ensure compliance with the
more stringent (relative to MACT) emission and feedrate limitations determined necessary
as a result of a site-specific risk assessment. Specifically, the RCRA WAP serves to screen
the incoming waste to the facility which will be treated, stored, and/or disposed, as well as
to screen out wastes that are prohibited from going to the combustion unit. The CAA FAP
focuses on the waste before being fed to the combustor to ensure compliance with the CAA
HWC NESHAP emission standards and feedstream related operating requirements.® Thus,
the FAP can be thought of as a subset of the facility’s RCRA WAP, since the incoming waste
affects what is ultimately combusted.

As alluded to in the previous paragraph, there are limited circumstances in which a RCRA
WAP may need to include waste analysis requirements necessary to ensure compliance with
emission-related limitations for combustion units that are also subject to the CAA HWC
NESHAP. This may occur when:

The RCRA permit review determines that the CAA HWC NESHAP standards are not
sufficient to protect human health and the environment for a specific facility. In that
case, the RCRA permit may include additional feedrate limitations/controls, based on
the results of a site-specific risk assessment, and the WAP may include procedures to
ensure compliance with them.

The owner/operator elects to comply with one of the “RCRA Options” in §270.235 for
minimizing emissions during periods of startup, shutdown, and malfunction.

'" See 40 CFR 264.177, 264.198, and 264.199.

'® Also, the CAA HWC NESHAP requires feedstream analyses that are specific to the comprehensive and
confirmatory performance tests to ensure these tests accurately quantify the levels and amounts of contaminants
that are fed into the combustion unit during these tests. See 40 CFR 63.1207(f)(iv).
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Boilers or HCI production furnaces that are area sources under the CAA and elect to
comply with certain standards for particulate matter, metals other than mercury,
hydrogen chloride and chlorine under RCRA Part 266, Subpart H instead of the CAA
HWC NESHAP standards (see §63.1218(e)).

It is important to note that there are other types of RCRA thermal treatment units that are
not subject to the CAA HWC NESHAP under Part 63, Subpart EEE. For example, carbon
regeneration units, open burn/open detonation units, and sulfuric acid production units,
are not regulated pursuant to the CAA HWC NESHAP requirements, but are rather
regulated pursuant to the applicable RCRA standards for Miscellaneous Units (see Part 264,
Subpart X)*° or BIFs (see §§266.102 and 266.103). Thus, these facilities are only subject to
the RCRA WAP requirements, which include, among others, RCRA WAP feedstream
characterization requirements prior to treatment to ensure compliance with applicable BIF
or Subpart X pollutant feedrate and emission limitations. *°

Also, some boilers and HCI production furnaces are not necessarily subject to the full suite
of CAA HWC NESHAP standards. Only boilers and HCI production furnaces that are
determined to be “major sources”*' are required to comply with all CAA HWC NESHAP
standards. Boilers and HCl production furnaces that are not major sources are considered
“area sources” and have the option to either comply with the full suite of CAA HWC
NESHAP standards or a mix of CAA HWC NESHAP standards and RCRA emission standards.
Specifically, area sources that choose not to be subject to the full suite of CAA HWC NESHAP
standards are subject to the CAA HWC NESHAP standards for mercury, dioxin/furans,
carbon monoxide/hydrocarbons, and destruction and removal efficiency, while the RCRA
standards under Part 266, Subpart H for particulate matter, metals other than mercury, and
hydrogen chloride and chlorine apply. For additional information, see §§266.100(b)(3),
270.22, 270.66, and the final rule preamble (Federal Register 70:196 (12 October 2005)
pps. 59433-59434). As a result, the RCRA WAP would need to cover these pollutants to
ensure compliance with RCRA feedrate limitations that are then used to ensure compliance
with the RCRA controlled emissions not covered by the CAA HWC NESHAP requirements.

“ The Subpart X regulations do not include specific performance standards, but instead direct permitting
authorities to look at requirements from other sections in the regulations to develop appropriate permit
conditions for miscellaneous units. Thus, permitting authorities may include operating parameters and emission
limitations from the CAA HWC NESHAP in RCRA permits for thermal treatment units. Regardless of the source of
the standards, the RCRA WAP is applicable for all units regulated under Subpart X.

2% The Draft 1994 Waste Analysis Guidance for Facilities that Burn Hazardous Wastes, although never finalized,
contains information related to combustor constituent feedstreams and the associated sampling and analysis
strategies (e.g., batch, qualification, and statistical) for determining compliance that readers may still find useful.
(EPA 530-R-94-019, October 1994).

? As defined in the CAA, a major source is any stationary source that emits or has the potential to emit 10 tons per
year (tpy) or more of any single HAP or 25 tpy or more of any combination of HAP. An area source is a stationary
source that is not a major source. Generally, NESHAP standards do not apply to area sources. However, EPA chose
to regulate certain area source HWCs (incinerators, cement kilns and lightweight aggregate kilns) under the
NESHAP standards. Therefore, all incinerators, cement kilns, and lightweight aggregate kilns must comply with
NESHAP standards. A separate decision was made for boilers and HCI production furnaces such that those area
sources have the option to comply with all or some of the NESHAP standards. Lastly, EPA determined that all HWC
area sources are required to have a CAA Title V permit.
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In summary, the RCRA WAP is still a required component of a RCRA permit for all RCRA
facilities that are also subject to the CAA HWC NESHAP standards for the following reason:

The RCRA WAP is needed to ensure the applicable general waste analysis requirements
found in §264.13 are being met for both on-site and off-site combustion sources (e.g.,
verifying waste received from off-site sources matches the waste identified on the
manifest, identification of the hazardous constituents, including the ignitable/reactive/
corrosive characteristics, verifying the compatibility of the hazardous waste prior to
mixing that waste with other wastes in tanks or containers prior to further treatment or
disposal at the facility, and characterizing combustion residues to determine whether
they exhibit any hazardous waste characteristics that could affect LDR requirements).

2.5 Selecting Sampling Procedures

Sampling is the physical collection of a
representative portion of a waste or waste
treatment residual. 40 CFR 260.10 defines
“representative sample” as a sample of a universe
or whole (e.g., waste pile, lagoon, ground water)

40 CFR 264/265.13(b) and (c) require that
WAPs address sampling methods which will
be used to obtain representative samples.
Note: Although this section includes
sampling information relevant to both

which can be expected to exhibit the average
properties of the universe or whole. EPA has
clarified that the term “representative sample”
refers primarily to the issue of sampling accuracy,
i.e, the samples exhibit the average properties of

hazardous waste and LDR determinations,
the need for “representative sampling”
applies to hazardous waste, but not LDR,
determinations. For additional information,
refer to the LDR Phase IV final rule at Federal
Register 63:100 (26 May 1998) p. 28562.

the whole waste or treatment residual.

To be representative, a sample needs to be collected and handled in a way that preserves
its original physical form and chemical composition and prevents contamination. For a
sample to provide meaningful data, it is important that it reflect the properties of the waste
from which it was obtained, that its physical and chemical integrity be maintained, and that
it be analyzed within a dedicated quality assurance program.

Due to the diversity of hazardous wastes and the number of possible generation (e.g., batch,
continuous feed) and waste management scenarios (e.g., drums, roll-off boxes, tankers, and
lugger boxes), the type(s) of sampling procedures will vary. The following subsections
discuss the proper procedures and considerations for sample collection, sample
preservation, quality assurance/quality control (QA/QC), and occupational health and safety.

Only the methods referenced in Appendix I to Part
261 are discussed in this guidance manual. These
methods have two sources: the American Society for
Testing and Materials (ASTM) methods and EPA’s
SW-846. In particular, SW-846 has been developed
by EPA to assist the regulated community in meeting
analytical responsibilities under RCRA.

TSD Facilities and Generators

Refer to your state’s requirements that
apply to you, as they may be more
stringent and/or broader in scope than the
federal program.
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2.5.1 Sampling Strategies and Sampling Frequencies

An accurate representation of a waste’s physical and
chemical properties is critical in determining viable waste
management options. Accordingly, a facility’s WAP must
specify waste parameters that provide sufficient information
to ensure:

Compliance with the applicable regulatory requirements
(e.g, LDR regulations, newly identified or listed
hazardous wastes).

Conformance with permit conditions (i.e., ensure that
wastes accepted for management fall within the scope of
the facility permit, and process performance standards
can be met).

Sampling Methods and
Quantities

Although a single grab sample
is easy and inexpensive to
collect, it may not be adequate
to characterize a wastestream
(e.g., under §262.11). The
sampling methods and
quantities used need to be
representative of the
wastestream being sampled as
required by regulation.

Effective and appropriate waste management operations (i.e., ensure that no wastes are
accepted that are incompatible or inappropriate given the type of management

practices used by the facility).

Sampling Strategies

The development and application of a sampling strategy is a prerequisite to obtaining a
representative sample capable of producing scientifically viable data. Strategies may need to
be selected or prepared prior to actual sampling to organize and coordinate sampling
activities, to maximize data accuracy, and to minimize errors attributable to incorrectly
selected sampling procedures. A sampling strategy may need to address the following:

Types of samples needed (e.g., grab or composite samples; authoritative or random).

Selection of sampling locations.
Number of samples.
Sampling frequency.

Sample collection and handling techniques.

In addition, the following factors may need to be taken into consideration for the wastes to
be sampled since they can influence the sampling development process:

Physical properties.

Chemical properties.

Special circumstances or considerations (e.g., complex multi-phase wastestreams,
highly corrosive liquids, oily sludges) that may require the wastes to be homogenized
prior to sampling or other techniques to be used to obtain a representative sample.
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Conversely, if a facility is conducting phase separation as a treatment of a waste, each
phase of the waste may need to be sampled and analyzed separately.

Based upon the data objectives and other considerations identified in the sampling
strategy, two major sampling approaches may be employed to collect representative
samples. These approaches are summarized as follows:

Authoritative Sampling - where sufficient historical, site, and process information is
available to accurately assess the chemical and physical properties of a waste, authoritative
sampling (also known as judgment sampling) can be used to obtain representative
samples. Sample locations are selected based on knowledge of waste properties (e.g.,
homogeneous process streams) and level of uniformity or waste distribution, as well as
waste management units. The validity of authoritative sampling is dependent upon the
accuracy of the information used. The rationale for selection of sampling locations is
important and should be documented.

Random Sampling - due to the difficulty in determining the exact chemical and physical
properties of most hazardous wastestreams (needed for using authoritative sampling),
random sampling strategies are most commonly used. Random sampling is based upon
mathematical and statistical theories and can ensure that representative samples are
obtained from the waste. Generally, three specific techniques, simple, stratified, and
systematic random, are employed.

Table 2-4 Sampling Approach Overview provides a summary of both authoritative and
random sampling definitions, applicability, and limitations. Figure 2-3 Illustration of
Random, Stratified Random, and Systematic Sampling illustrates the typical sampling
distribution associated with each of the individual types of random sampling.

An additional element in the design of an effective sampling strategy is the selection of
appropriate sample types. Based on the analytical objectives of sampling (e.g., initial waste
identification  versus recharacterization), analytical considerations, regulatory
requirements, and available resources (for sampling and analysis), two basic types, grab
and composite samples can be collected, as described in Table 2-5 Major Sample Types.
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Different Sampling and Analysis Objectives for Enforcement Agencies and Waste Handlers
“Proving the Positive” versus “Proving the Negative”

For enforcement agencies and waste handlers, the purpose of a sampling and analysis program is to identify
chemical constituents and characteristics in waste to adhere to or ensure adherence to regulations. Many
RCRA regulations contain concentrations that are not to be exceeded to comply with the standard.
Nonetheless, the sampling and analysis conducted by a waste handler can be different from that conducted by
enforcement agencies due to a difference in the objectives of each.

When the objective for an enforcement official is to evaluate a waste handler’s compliance with a “do not
exceed” standard, the enforcement official will likely initially collect one sample based on professional judgment.
The waste handler, however, may want to ensure that waste concentrations are low enough so that it would be
highly unlikely that any individual sample of the waste would exceed a “do not exceed” regulatory standard.

The sampling and analysis objective of the enforcement official is sometimes called “proving the positive.” That
is, the enforcement official determines whether a concentration of a specific constituent in some portion of the
wastestream exceeds the regulatory level. This only requires a single measurement above the regulatory level
to draw such a conclusion, that the waste at least in part exceeds the “do not exceed” regulatory standard.
“Proving the positive” usually does not depend on low detection limits or high analyte recoveries. Per Federal
Register preamble (see Federal Register 55:27 (8 February 1990) p. 4442). It reads:

“If a sample possesses the property of interest, or contains the constituent at a high
enough level relative to the regulatory threshold, then the population from which the
sample was drawn must also possess the property of interest or contain that constituent.”

The sampling and analysis objectives of a waste handler on the other hand may focus on “proving the
negative.” While it is never possible to have complete confidence in a determination, the waste handler may
seek to demonstrate with a high level of confidence that the vast majority of the waste is far enough below the
regulatory standard so that an additional sample of the waste, perhaps collected by an enforcement official,
would be unlikely to exceed the regulatory standard. “Proving the negative” is far more demanding than
“proving the positive” and thus encourages proper sampling design and good quality control. Per Federal
Register preamble (see Federal Register 55:27 (8 February 1990) p. 4441). It reads:

“The sampling strategy for these situations (proving the negative) should be thorough enough
to insure that one does not conclude a waste is non-hazardous when, in fact, it is hazardous.”

Similar considerations apply when developing a sampling strategy to assure compliance with applicable Part 268
requirements prior to placing waste in a land disposal unit. Therefore, the waste handler may want to establish
objectives that focus on “proving the negative.” This is accomplished by using a systematic planning process,
designing a WAP based on the objectives, collecting and analyzing the appropriate number of samples, and using
the results from the sample analyses for decision-making.
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Sample Strategy

TABLE 2-4: Sampling Approach Overview

Definition

Applicability

Advantages/Disadvantages

AUTHORITATIVE | Technique where sample locations are | Wastestreams of known physical/ Requires in-depth knowledge of properties and
selected based on detailed knowledge | chemical properties and hazardous constituents of wastestreams. Rationale for
of the wastestream without regard to concentrations. sample selection should be documented and
randomization. defensible.

RANDOM Technique where sample selection and | Used to collect representative See discussions below for each respective random

(Simple, location are determined through the samples where data is insufficient to sampling technique.

Stratified, application of statistical methods. justify authoritative sampling (e.g.

Systematic)
= Simple

Random

= Stratified
Random

= Systematic
Random

All locations/points in a waste or unit
from which a sample can be obtained
are identified, and a suitable number
of samples are randomly selected.

Areas of nonuniform properties or
concentrations are identified and
stratified (segregated). Subsequently,
simple random samples are collected
from each stratum of the waste or unit.

The first sampling point is randomly
selected but all subsequent samples
are collected at fixed space intervals
(e.g. along a transect or time intervals.)

wastestreams of unknown or variable
concentration).

Used to collect representative
samples of wastes that are
heterogeneous throughout the entire
wastestream or unit (e.g. multiple
drums of unknown origin).

Used to collect representative samples
from waste or units that are known to
have areas of nonuniform properties
(strata) or concentration (hot spots)
[e.g. surface impoundments with
multiple waste layers].

An alternate procedure used to
collect representative samples from
modestly heterogeneous
wastestreams that provides for
simplified sample identification.

Advantages: Most appropriate where little or no
information is available concerning the distribution of
hazardous constituents.

Disadvantages: May misrepresent wastestreams with
areas of high concentration or stratification.

Advantages: Provides for increased accuracy of
wastestream representation if strata or a typically high
or low concentration area is present.

Disadvantages: Requires a greater knowledge of the
wastestream relative to waste where simple random
sampling is used and may require sophisticated
statistical applications.

Advantages: Provides for easier sample identification
and collection relative to other techniques.

Disadvantages: May misrepresent wastestreams with
unknown areas of high concentration or stratification.
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FIGURE 2-3: lllustration of Simple Random, Stratified Random and
Systematic Random Sampling
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Sample Type

Definition

TABLE 2-5: Major Sample Types

Applicability

Advantages/Disadvantages

combined into a
single sample for
subsequent
analysis.

Note: If collecting
samples to determine
compliance with LDR
treatment standards, you
may not be able to collect
composite samples.
Please check the
applicable regulations
before proceeding.

GRAB A sample taken Most common type used | Advantages: Simplest technique, best
from a particular for random sampling. measure of variability and range of
location at a Useful in determining contaminant concentrations.
distinct point in wastestream variability Disadvantages: May require a larger number
time. (e.g. range of of samples relative to composite sampling to

concentration) when obtain a representative sample.
multiple or frequent

samples are obtained.

Generally, one grab

sample is used for

enforcement compliance

with LDR nonwastewater

treatment standards.

COMPOSITE | A number of Used where average or Advantages: Reduces analytical costs. May
random samples normalized concentration | reduce the number of samples needed to
are initially estimates of a gain accurate representation of a waste.
collected from a wastestream’s hazardous | Disadvantages: Only provides the average
waste and constituents are desired. concentrations of a wastestream (i.e.,

information about concentration range

is lost). May not be appropriate in a number
of situations. For example, compositing
samples from multiple containers is not
appropriate for hazardous waste
determination if each container represents a
completely different point of generation, if
the waste-generating process dramatically
changes between/during accumulations, or if
the containers’ wastes are largely unknown.

Note: You should generally not collect
composite samples if you are analyzing for
VOCs unless permitted by the regulations, as
these compounds can be lost during sample
mixing. If you are sampling for parameters in
addition to VOCs (e.g., metals), you may
composite samples for these other analyses as
long as the compositing procedure will not
alter the constituents.
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A composite sample is a number of
individual samples called aliquots
collected from a volume of waste that
are combined into a single sample for
analysis. Composite sampling is an
attractive option as it can help to
reduce costs when used appropriately
and where it is not explicitly
prohibited by regulation.

A disadvantage of composite sampling
is that “hot spot” contaminant
concentrations can become diluted.
This problem may be alleviated by
dividing a do-not-exceed action level
by the number of aliquots comprising
the composite sample, resulting in a
new lower action level. After this is
done, it must be ensured that the
analytical lower limit of quantitation
(LLOQ) is less than or equal to the
newly adjusted (lower) action level.
EPA believes this approach can be
useful as a conservative screening
approach in certain situations. Indeed,
dividing a do-not-exceed action level
by the number of aliquots will result in
a lower, more conservative level. A
facility may, for example, initially
decide to take a composite sample for
comparison to a conservative action
level. If the composite sample exceeds
it, the facility may then decide to
collect and analyze grab samples for
comparison to the original action level,
which is generally preferable. For
further information, refer to the
Superfund guidance on representative
sampling, Volume 4 (see Section 2.3.2
“Composite Sample” in the Superfund
guidance) and Chapter 9 of SW-846, as
referenced below.

Grab or Composite Samples?

It is imperative that you understand both the applicable
regulations and the intended use of the sample data
before determining whether to collect either grab or
composite samples.

For example, compliance with the LDR numeric
concentration-based treatment standards for non-
wastewaters typically is to be determined using one “grab”
sample rather than composite samples. Grab samples
processed, analyzed, and evaluated individually normally
reflect maximum process variability, and thus reasonably
characterize the range of treatment system performance.
Typically, a grab sample is used to evaluate LDR non-
wastewaters and composite samples are used to evaluate
LDR wastewaters, except when evaluating wastewaters for
metals (D004 through D011) for which grab samples are
required [§268.40(b)].

For additional information, see the following:

= Land Disposal Restrictions for Second Third Scheduled
Wastes. Federal Register 54:120 (June 23, 1989). pps.
26605-26606. See Treatment Standards Based on
Single Facility Data and Grab Samples Versus
Composite Samples.

= Land Disposal Restrictions for Third Third Scheduled
Wastes. Federal Register 55:106 (June 1, 1990). p.
22539. See Treatment Standards Based on Single
Facility Data, Grab Samples Versus Composite Samples,
and Waste Analysis Plans.

= Land Disposal Restrictions Phase IV: Second
Supplemental Proposal on Treatment Standards for
Metal Wastes and Mineral Processing Wastes, Mineral
Processing and Bevill Exclusion Issues, and the Use of
Hazardous Waste as Fill. Federal Register 62:91 (May
12, 1997) p. 26047. See Demonstrating Compliance by
Grab or Composite Sampling.

= Land Disposal Restrictions Phase IV: Final Rule
Promulgating Treatment Standards for Metal Wastes
and Mineral Processing Wastes; Mineral Processing
Secondary Materials and Bevill Exclusion Issues;
Treatment Standards for Hazardous Soils, and Exclusion
of Recycled Wood Preserving Wastewaters. Federal
Register 63:100 (26 May 1998) p. 28562. See
Development of New Treatment Standards for
Hazardous Wastes Containing Metals: Measuring
Compliance by Grab or Composite Sampling.

Another factor to be considered when compositing is that the waste being sampled should be
relatively homogeneous and that none of the anticipated contaminants are volatile
compounds since volatile substances may be lost during homogenization of the aliquots.
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Finally, it is very important to ensure that the individual aliquots are all equal in volume
before they are combined and homogenized.

A grab sample is a single sample from a particular location within a volume of waste at a
distinct point in time. Grab samples should generally be collected if the integrity of the
sample may be affected by the physical mixing of samples during the compositing process
(e.g., volatile constituents), and when determining compliance with the LDR requirements
as specified (e.g., compliance with UHCs is measured by an analysis of a grab sample unless
otherwise noted in the regulations). EPA established treatment standards for wastes based
on grab sampling as it reflects maximum process variability, and thus reasonably
characterize the range of treatment system performances.

While EPA established treatment standards and the basis for LDR enforcement on a grab
sampling approach, a RCRA WAP may authorize a different mode of sampling and
monitoring in the permit. For example, a demonstration of statistical equivalence between
a composite sampling protocol and one based on grab sampling could be provided for
particular wastes. Another example might be to demonstrate why monitoring for a subset
of pollutants would assure compliance of those not monitored. A RCRA WAP may require
numerous grab samples to predict compliance for wastes that are not homogeneous while
a composite sampling approach, possibly comparing results to a level of performance more
stringent than the treatment standard, might also be justified with fewer total samples. For
additional information, refer to the preamble in these final rules: Land Disposal Restrictions
for Second Third Scheduled Wastes (Federal Register 54:120 (23 June 1989). p. 26606) and
Land Disposal Restrictions for Third Third Scheduled Wastes (Federal Register 55:106 (1
June 1990). p. 22539).

EPA notes, however, that enforcement of the LDR treatment standards is based on grab
samples, not the facility’s waste analysis plan (§268.40(b)). For more information, refer
to the preamble in the LDR Second Third rule. While a facility’s WAP may include
sampling protocols that differ from those used to determine the treatment standard, it
only requires a single grab sample above the regulatory level for an enforcement official
to determine noncompliance with the LDR treatment standards. If multiple grab samples
are taken, each sample must meet the treatment standard prior to land disposal without
exception. If one grab sample fails to meet any applicable treatment standard, the waste
must be retreated and tested to ensure compliance with applicable LDR treatment
standards prior to land disposal.
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Representative Sampling:
Strategies for Problematic Wastes and Materials*

1. Materials Comprised of Particles of Extremes in Density or Size

Example: A large pile of smelter slag where particles range in size from dust particles to 1300 Ib casts, making it
difficult to get a representative sample.

Possible Approach: Non-random sampling based on the experience and judgment of the person performing the
sampling may be employed (e.g., collecting particles less than 1/2 inch in diameter). This non-random sample
could provide a reasonable approximation to a random sample since large particles are expected to have similar
composition to smaller ones because they resulted from the same process. Furthermore, this non-random sample
is expected to be "representative" of the pile since the composition of small and large particles are similar. Care
must be taken to ensure that the purpose of the sampling is considered when conducting nonrandom sampling.
For the above example, the chemical composition of the waste may be independent of particle size; however,
properties of the waste such as its leaching potential may still be dependent on particle size.

2. High-Volume Wastes

Example: Mining wastes may occupy hundreds of acres, making representative sampling of the entire waste
very difficult.

Possible Approach: In such cases, replicate composites composed of random grab samples of the readily
available material (e.g., residues within 12 inches of the surface) may be taken. Conclusions regarding the level
of hazard of the waste can be drawn by examining the variability of the values obtained on replicate composites.
The sampling, compositing and data evaluation process is then repeated until the confidence in the
representativeness of the mean reaches the desired level (e.g., less than 10% probability that the true mean is
above an appropriate regulatory threshold). While each individual sample or even composite may not be
representative of the residue, the sum total of samples taken will represent the average property of the waste
even though the entire wastestream was not sampled.

3. Numerous, Highly Varied Wastes

Example: A disposal site is found that contains components of qualitatively different properties (e.g., color,
composition, physical state) and the question to be answered is whether hazardous waste was disposed of at
the site.

Possible Approach: In this case, one is faced with the situation, not of sampling all components at the site, but
rather of sampling one or more individual components of the body of waste at the site. Each of the qualitatively
different components (materials) could be a discrete waste, and the concept of representative sampling would
refer to sampling of each discrete waste rather than sampling all of the waste at the site as a whole. Therefore,
when faced with such a situation, the sampler would identify the components of the waste site to be
characterized and would obtain data representative of the properties of each component of interest. The
decision as to whether or not the site contains hazardous waste would, therefore, hinge on whether any of the
individual components disposed were hazardous, and not on whether the average of all of the components at
the site exhibit the properties of hazardous waste.

* These examples are taken from an EPA notice: Hazardous Waste Management System; Testing and Monitoring
Activities. Federal Register 55:27 (8 February 1990) pps. 4443-4444. Representative Sample Definition.
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Further information on sampling strategies and the optimum applications for each strategy
is included in the following guidance documents, methods, and standards:

EPA Observational Economy Series, Volume 1: Composite Sampling, EPA 230-R-95-005,
U.S. Environmental Protection Agency, Washington, D.C., 1995.

Guidance for Obtaining Representative Laboratory Analytical Subsamples from
Particulate Laboratory Samples, EPA/600/R-03/027, U.S. Environmental Protection
Agency, 2003.

Guidance on Choosing a Sampling Design for Environmental Data Collection for Use in
Developing a Quality Assurance Project Plan, EPA/240/R-02/005, U.S. Environmental
Protection Agency, Washington D.C., December 2002.

Hot Spots: Incremental Sampling Methodology (ISM) FAQs, Interstate Technology &
Regulatory Council (ITRC), 2014.

Incremental Sampling Methodology, Interstate Technology & Regulatory Council (ITRC)
Web site.

RCRA Waste Management: Planning, Implementation, and Assessment of Sampling
Activities, Manual 42, American Society of Testing and Materials, 2000.

RCRA Waste Sampling Draft Technical Guidance, Planning, Implementation and
Assessment, EPA 530-D-02-002, U.S. Environmental Protection Agency, Washington,
D.C., August 2002.

— Chapter 5: Optimizing the Design for Obtaining Data
— Chapter 6: Controlling Variability and Bias in Sampling
— Appendix C: Strategies for Sampling Heterogeneous Wastes

Superfund Program Representative Sampling Guidance, Volume 4: Waste, EPA 540-R-95-
141, U.S. Environmental Protection Agency, Washington, D.C., 1995.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third
Edition, Through Final Update IVB, U.S. Environmental Protection Agency, Washington,
D.C.,, 2008.

— Chapter Nine: Sampling Plan
Sampling Frequencies

The RCRA regulations state that the waste analysis conducted under §§264/265.13(a)(1)
must be repeated as necessary to ensure that it is accurate and up to date”
[§§264/265.13(a)(3)]. Ata minimum, the analysis must be repeated as follows:

When the owner or operator is notified, or has reason to believe, that the process or
operation generating the hazardous wastes, or non-hazardous wastes if applicable
under §§264/265.113(d), has changed [§§264/265.13(a)(3)(i)].
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For off-site facilities, when the results of the inspection required in §§264/265.13(a)(4)
(e.g., fingerprint analysis) indicate that the hazardous waste received at the facility does
not match the waste designated on the accompanying manifest or shipping paper
[§§264/265.13(a)(3)(ii)].

In addition, an off-site facility must inspect and, if necessary, analyze each hazardous waste
shipment received to determine if it matches the identity of the waste specified on the
accompanying manifest or shipping paper. [§§264/265.13(a)(4)]

Although there are no required time intervals for re-evaluating wastes that were originally
analyzed under §§264/265.13(a)(1), you need to develop a schedule for re-evaluating the
waste on a regular basis to ensure the analysis is accurate and up to date
[§§264/265.13(b)(4)]. You may need to make an individual assessment of how often waste
analysis is necessary to ensure compliance with your RCRA permit operating conditions. In
particular, off-site combustion facilities may need to characterize all wastes prior to burning
to verify that permit conditions will be met (i.e., fingerprint analysis may not be acceptable).

The Cost of Infrequent Analysis

Increasing sampling frequency may result in additional analytical costs. These costs may be minor in
comparison to penalties for non-compliance. Consider a situation where a hazardous waste is disposed of as
non-hazardous waste and the facility has been sampling the waste annually, a frequency they cannot justify.
Specifically, the facility:

= Analyzes a new wastestream in January and determines that it is non-hazardous.

= Disposes the waste monthly as non-hazardous based on the initial evaluation.

= Re-analyzes the waste in December and finds it contains hazardous levels of cadmium.

= Properly treats and disposes of the December waste based on the cadmium hazard.

The potential consequences:

= The facility may be subject to penalties for improper disposal of the shipments from February through
November of that year. The RCRA penalty provisions can be found at 40 CFR Part 19.

= The facility may be financially responsible for the clean-up of the improperly disposed waste, which may
now be blended with and indistinguishable from other wastes in the unit.

= The insurance premiums of the facility may increase.

When the regulations do not specifically stipulate sampling frequency, you may want to use a
tiered approach to waste re-evaluation. (TSDFs must do so in accordance with their permit.)
That is, you may consider conducting a full and accurate initial characterization of each waste
and then slowly reduce the frequency of re-evaluation over time as long as the hazardous
constituents are consistently below the action level (defined in Section 2.3). For example, if
a site generates a new wastestream during its manufacturing operations, the number
of manufacturing batches to sample should be determined through a sound statistical
basis and with an understanding of the potential for variability in the wastestream.
This is important, as the waste handler can use the data from this initial shipment as a
baseline to evaluate data from the subsequent shipments. There are also a number of ways to
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use historic waste data to determine re-evaluation frequencies. One possible approach is
detailed in Section 2.8. You do not need to use this specific approach but your WAP must
state how you will determine re-evaluation frequencies based on waste data.

2.5.2 Selecting Sample Equipment

Following are four broad criteria relating to waste that should be considered when
determining the most appropriate type of sampling equipment to use for a given sampling
strategy:

Physical parameters.
Chemical parameters.
Waste-specific criteria (e.g., oily sludges).

Site-specific factors (e.g., accessibility issues).

Specific physical parameters affecting this selection include:

Physical State
— Liquid (free flowing or highly viscous) or
— Solid (crushed, powdered, or whole) or environmental media (soil, sediment).

Distribution
— Homogeneous or
— Heterogeneous (stratified/layered, hot spots).

Chemical parameters of the waste can also significantly affect the waste collection effort.
The person collecting the sample may need to ensure that the sampling equipment is
constructed of materials that are not only compatible with the wastes, but are not
susceptible to reactions that might alter or bias the physical or chemical characteristics of
the waste. Examples in which the sampling equipment material may potentially yield false
analytical results would be the release of organic compounds from certain plastics or of
heavy metals (e.g., cadmium, nickel, lead) from metal alloys used in sampling corrosive
wastestreams.

Waste- and site-specific factors may also affect the use of sampling devices. Examples of
waste-specific properties that may affect the use of common sampling equipment are the
collection of oily sludges or highly corrosive wastes. Examples of site-specific situations
involving complex sampling activities include the collection of representative samples from
waste management units with limited accessibility. In addition to determining the type of
sampling equipment used, the waste- and site-specific factors also may require
modification of the chosen equipment so that it can be applied to the waste.

Once the physical, chemical, waste- and site-specific factors associated with the
wastestream have been identified and evaluated, appropriate sampling equipment can be
selected. The equipment most typically used in sampling includes:
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Composite liquid waste samplers (coliwasas), weighted bottles, and dippers for liquid
wastestreams.

Triers, thieves, and augers for sampling sludges and solid wastestreams.

Bailers, suction pumps, and positive displacement pumps for sampling wells for
groundwater evaluations.

Liquid Samples

A coliwasa is most appropriate when sampling free-flowing liquids and slurries in drums,
shallow tanks, pits, and similar waste containers. The stream coliwasa consists of a glass or
plastic or metal tube equipped with an end closure that the sampler can open and close to
initiate and/or stop the sampling while the tool is submerged in the material to be sampled.
A weighted bottle or dipper may be used to obtain a sample of a free flowing liquid or
slurry from areas with limited accessibility. See Figure 2-4 Samplers for Liquid
Wastestreams for depictions of coliwasa, weighted bottle, and dipper samplers.

Solid Samples

A thief is suitable for sampling dry granules or powdered wastes whose particle diameter
is less than one-third the width of the slots in the thief. The thief consists of two slotted
concentric tubes. The outer tube has a conical pointed tip that allows the thief to penetrate
the waste you are sampling. The sampler then rotates the inner tube to a closed position so
that a sample can be retrieved from the wastestream. A sampling trier is a tube cut in half
lengthwise with a sharpened tip that allows penetration of the tube into adhesive solids
and allows the sampler to loosen granulated materials. Generally, the trier is 61 to 100 cm
long with a diameter between 1.27 and 2.54 cm. It is used to sample solids whose diameter
is less than one-half that of the trier. Augers are used to sample hard or packed solid
wastes and consist of sharpened spiral blades attached to a hard metal central shaft.
Augers can be one foot to several feet long. See Figure 2-5 Samplers for Solid Wastestreams
for depictions of thief, trier, and auger samplers.

Table 2-6 Applicability of Sampling Equipment to Wastestreams presents examples of
common types of sampling equipment and their applicability for sampling various types of
wastestreams. Waste-specific conditions at your facility may indicate that the
recommended equipment is inappropriate. Accordingly, it is best to develop a sampling
strategy with equipment that is tailored to your site. SW-846, Chapter 9 contains additional
guidance on the applicability of sampling equipment for different waste matrices.
Alternatively, consult with a knowledgeable EPA representative, a qualified environmental
testing laboratory or industry group if you are uncertain as to how to select the appropriate
equipment. Further, it is important to ensure that facility personnel follow the strategy and
use equipment appropriately. For example, to obtain a representative sample of a waste
using a coliwasa, the entire contents of the coliwasa must be placed into a single sample
container. A representative sample would not be obtained by putting the contents into
multiple different containers, each being analyzed for a separate parameter. This is
particularly true for multi-layer waste.
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FIGURE 2-4: Samplers for Liquid Wastestreams
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FIGURE 2-5: Samplers for Solid Wastestreams
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TABLE 2-6: Applicability of Sampling Equipment to Wastestreams

Waste Location or Container

Sacksand OpenBed | ClosedBed Storage Tanks Waste Ponds, Conveyor
Bags TRUCK Truck Or Bins Piles Lagoons, Pits Belt

Free-flowing Coliwasa N/A N/A Coliwasa Weighted N/A Dipper N/A Dipper
liquids and slurries bottle (a)
Sludges Trier N/A Trier Trier Trier (b) (b) (b) (b)
Moist powders Trier Trier Trier Trier Trier Trier Trier Shovel Dipper
or granules
Dry powders or Thief Thief Thief Thief (b) Trier Thief Shovel Dipper
granules
Packed Sand or Auger Auger Auger Auger Thief Thief (b) Dipper Dipper
powders and
granules
Large-grained Large Large Large Trier Large Trier Large Large Large Trier Dipper
solids Trier Trier Trier Trier Trier

a When the tank is adequately agitated or a recirculation line is accessible, samples can be collected through a side tap.
b This type of sampling situation can present significant logistical sampling problems, and sampling equipment must be specifically selected or designed based on-site and waste conditions. No
general statement about appropriate sampling equipment can be made.
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2.5.3 Maintaining and Decontaminating Field Equipment

Some analyses, such as pH tests, can be performed at the facility using field equipment. In
order to ensure data quality, this equipment should be properly maintained and calibrated
regularly. The maintenance guidelines set forth in the operator’s manual of each piece of
equipment may help determine calibration frequency as proper maintenance varies by
model manufacturer. At a minimum, the facility may need to inspect and calibrate the
equipment prior to use and keep calibration records on file for review.

All equipment that comes in contact with waste needs to be free of residual materials so
that it would not influence (i.e., contaminate) the true physical or chemical composition of
the waste. Therefore, to minimize the potential for cross-contamination, all equipment and
containers should be cleaned thoroughly and decontaminated prior to use. Also, all
sampling equipment should be decontaminated after each sampling event. These
procedures generally consist of an initial step to remove all loose debris and soil from the
sampling equipment, followed by a thorough cleaning process, including washing with an
inert detergent solution (such as alconox). As a final step, the equipment is rinsed with an
appropriate solvent (e.g., volatile alcohols, acetone, or hexane for organics; nitric acid for
inorganics) followed by several rinses with deionized water. It is EPA’s expectation that all
decontamination and rinse solutions, especially in enforcement cases, will be properly
collected, characterized and managed. If material or debris removed from field equipment
qualifies as RCRA hazardous waste, it must be managed accordingly.

The level of decontamination that is appropriate during and after sampling is dependent
upon the degree of contamination and the sensitivity of the analytical tests to be
performed. Where materials and equipment are to be reused, proper decontamination
procedures should be followed to diminish the potential for cross-contamination of
samples. If subsequent storage of the equipment does not preserve the cleanliness of the
decontaminated equipment, the equipment should be decontaminated prior to the next
sampling event.

Sample containers may be supplied by a laboratory equipment manufacturer or by your
analytical laboratory. For manufacturer-supplied containers, a certificate of analysis, or
other documentation may be obtained, which describes the contaminant levels inherent to
the sample containers. In either case, appropriate quality control measures, as described in
subsequent sections, should be taken. Furthermore, used containers that have not been
decontaminated generally should be avoided to reduce the potential of cross-contamination.

2.5.4 Sample Preservation and Storage

Once the sample has been collected, sample preservation techniques and holding times, if
applicable, need to be employed to ensure that the integrity of the waste remains intact
while the samples are in transport to an off-site laboratory and/or while stored at the
laboratory prior to analysis. Sample preservation is generally not applicable for highly
concentrated samples; however, low concentration samples need preservation. If a sample
is not preserved properly, the constituents of concern in the sample may be chemically,
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physically, or biologically altered through degradation or other processes (e.g.,
volatilization, oxidation). Examples of typical sample preservation techniques include:

Preserving the sample with appropriate chemicals (e.g., adding an acid preservative to
suppress biological activity).

Refrigerating samples.

Storing and shipping samples in the appropriate container and lid type (e.g., collecting
samples for light sensitive organic contaminants in amber glass bottles).

Appropriate preservation methods allow samples to be stored without concern for physical
or chemical degradation for the time between sample collection and analysis. However, the
effectiveness of preservation diminishes over time, thereby potentially affecting the
sample’s integrity. Accordingly, EPA has established standardized holding times, based
upon the chemical constituent of interest to ensure the integrity and validity of resulting
analytical data. For a detailed list of proper sample containers preservation techniques, and
holding times, if applicable, refer to SW-846, Chapter 2, and the individual SW-846
methods themselves.

2.5.5 Establishing Quality Assurance/Quality Control Procedures

Quality assurance (QA) is the process for ensuring that all data and the decisions based on
that data are technically sound, statistically valid, and properly documented. Quality
control (QC) procedures are the tools employed to measure the degree to which these
quality assurance objectives are fulfilled.

As the first component of data acquisition in relation to waste testing, sampling techniques
may need to incorporate rigorous QA/QC procedures to ensure the validity of sampling
activities. Since a facility’s compliance with applicable permitting and regulatory
requirements may be based on a relatively few number of analytical measurements, any
event (e.g., unidentified contamination, dilution, improper handling) that may compromise
the collection and measurement of a representative sample is significant. Thus, it is
important for QA/QC procedures to be established in the WAP and followed. Each facility
will likely implement its own QA/QC procedures because each facility will have its own
unique QA/QC requirements. Additionally, all persons involved in sampling activities may
need to be aware of applicable QA/QC procedures. More detail on what may be needed for
QA/QC is provided in SW-846. Finally, note that a number of the topics discussed in this
section dealing with sample collection/management (e.g., precision and bias) also apply to
laboratory analysis, which is discussed later in this manual.

Quality Assurance

In many ways, QA can only be measured qualitatively. For example, to assure that samples
are taken with the same level of precision each time, QA procedures can be as simple as
making sure that the personnel collecting the sample are trained and experienced.
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Additionally, a chain-of-custody protocol is a useful qualitative tool for documenting the
time and location of sample collection activities. The WAP may need to provide facility-
specific procedures, including:

Sample strategy (including type of samples to be collected).
Sampling identification numbers and locations.

Preservation reagents and techniques, as appropriate.
Chain-of-custody procedures.

Types of sampling equipment and sample containers.

Analytical procedures.

Decontamination procedures.

Field and laboratory QC procedures (see related discussions below).

Relevant health and safety considerations.

It is important for facilities to document any deviations from the WAP and the reasons for
them.

Quality Control

QC procedures, as tools to measure the attainment of QA objectives, lend themselves to be
measured more quantitatively. Control samples are QC samples that are introduced into a
process to monitor the performance of the system. Control samples can be used in
different phases of the data collection process beginning with sampling and continuing
through transportation, storage, and analysis.

The representativeness of a statistical sample (i.e., a set of samples) can be described in
terms of precision and bias. Precision is the degree of agreement among repeated
measurements of the same analyte on the same sample or separate samples. It tells how
consistent and reproducible the methods are by showing how close the measurements are
to each other. It does not mean that the sample results actually reflect the "true" value, but
that the methods are giving consistent results under similar conditions. Bias, on the other
hand, refers to the systematic or persistent distortion of a measured value from its true
value. Bias can be measured, for example, by whether QC data fall into an acceptable range
as determined by the lab or other reliable source.

The analogy of a target often is used to illustrate the concepts of precision and bias. In Figure
2-6, the center of each target (A through D) represents the true (but unknown) average
concentration in a batch of waste. The holes in the targets represent measurement results
from samples taken to estimate the true concentration. The precise holes in the targets are
those clustered together, irrespective of whether they are near the bull’s eye (see targets A
and B). The unbiased holes are those close to the bull’s eye, irrespective of whether they are
clustered together (see targets A and C). For example, target A indicates high precision and
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low bias in the sampling and analysis o )
results. Generally, high precision and FIGURE 2-6: Precision Versus Bias
minimal bias are required when one

or more chemical constituents in a
solid waste are present at
concentrations close to the applicable
regulatory threshold or action level.
On the other hand, target D depicts
the situation where the sampling and
analytical process suffers from both

imprecision and bias. The bias will
result in an incorrect estimate of the A) unbiased, precise B) biased, precise

true concentration, even if
innumerable samples are collected
and analyzed to control the impact of
imprecision (i.e., bias will not “cancel
out” with increasing numbers of
samples).

For more information on precision,

bias, accuracy, and representativeness,
see the RCRA Waste Sampling Draft
Technical Guidance, Planning,
Implementation and Assessment (EPA 530-D-02-002).

C) unbiased, imprecise D) biased, imprecise

QC measures that can be taken throughout the sampling process to ensure the integrity of
the overall program include:

Field Blanks are prepared in the field by filling a clean container with pure deionized water
and appropriate preservative, if any, for the specific sampling activity being undertaken. If
contaminants are found to be present in the field blank, it might be assumed that
environmental factors (such as airborne contamination), sampling procedures (causing cross-
contamination), or equipment (that is contaminated) were contributing to the levels of
hazardous constituents that is measured.

Trip Blanks are sample containers that are prepared in the lab using the same type of
containers that are to be used for field samples. The containers are filled with an inert
material (such as deionized water) that are carried into and out of the field but are not
opened at any time during the sampling event. If the trip blanks were found to be
contaminated, the source of the contamination would be assumed to be the container itself,
the environment in which the trip blank was prepared, or some other source located
outside the sample area.
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Equipment Blanks are prepared prior to sampling by running pure deionized water over
sampling equipment and collecting the water into a clean sample container. If the
equipment blank is found to be contaminated, the source of contamination could be
assumed to be from the equipment used during the sampling operations.

Field Split Samples are collected by actually splitting a sample volume in half and
submitting the samples to two different laboratories. Sometimes, split samples are
collected for enforcement purposes. The facility (sampler) splits samples with the regulator
as a check on the facility’s own analytical program and data recordkeeping. Alternatively, a
facility may collect a split sample to verify that the analytical results determined at its on-
site facility lab can be verified at an independent laboratory.

Field Duplicates are independent samples that are taken from the same location at the
same time and are used to measure the effectiveness of obtaining representative samples.
The precision (reproducibility of analytical data) resulting from field duplicates provides an
accurate reflection of the variance inherent to the waste composition and the sampling
technique. If blanks and duplicates are collected for analysis, they generally should be
treated as regular samples, which would include conducting the same preservation and
storage techniques, as well as completing the proper paper work (e.g., chain-of-custody
documentation) accompanying the samples. The facility should determine, based on its own
DQOs, what QC samples to collect, when to collect them, and at what frequency and include
a description of this in the WAP to be reviewed and approved by the permitting officials.

Chain-Of-Custody

It may be a good idea to specify chain-of-custody procedures, both internal and external, in
the WAP. An example chain-of-custody record is shown in Figure 2-7 Example Chain-of-
Custody Record. Chain-of-custody procedures involve documentation of the possession of
samples from the time they are obtained until they are disposed or shipped off-site for
analysis. At a minimum, the procedures should specify the following information when
samples of waste or treatment residuals are collected: (1) the type of waste collected,
including a brief description and the manifest number, if applicable, and waste code(s); (2)
names and signatures of samplers; (3) sample number, date and time of collection, and
designation as a grab or composite sample, including what type of composite sample; (4)
names and signatures of any persons involved in transferring samples; and (5) if applicable,
the shipping number, such as an airbill number, for samples shipped to off-site laboratories.
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FIGURE 2-7: Example Chain-of-Custody Record
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2.5.6 Establishing Health and Safety Protocols

Worker safety and health should be taken into consideration when preparing and
implementing the WAP at your facility and may need to be part of any personnel training
program as required by 40 CFR 264/265.16. Employees who perform sampling activities
should be properly trained with respect to the hazards associated with waste materials, as
well as with any sampling and waste handling procedures that will assist in protecting the
health and safety of the sampler.

In addition, employees should be trained in the proper protective clothing and equipment
that is used when performing sampling activities. Examples of the safety procedures for
which personnel at your facility may need to be trained, depending on-site-specific
situations, include:

Training in the common routes of exposure (inhalation, contact ingestion) that might be
encountered when taking samples.

Instruction in the proper use of safety equipment, such as Draeger tube air samplers to
detect air contamination that employees potentially could be exposed to during sampling.

Proper use of eye protection, impermeable gloves, protective clothing and footwear,
and respiratory equipment to guard against exposure.

Possible hazards associated with handling and sampling dangerous wastes such as
radioactive, acute toxicity or pyrophoric waste.

You may want to consult the Occupational Safety and Health Act (OSHA), pursuant to 29 CFR
1910.120, to determine the required training that may be given to your employees.
Additionally, you may also want to consult the Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities (October 1985), which was developed through the
joint efforts of OSHA, NIOSH, the U.S. Coast Guard, and EPA to address occupational safety
and health issues specific to hazardous waste sites. It is optional whether you include these
procedures in your WAP. The inclusion of health and safety procedures, however, enhances
the use of the WAP as a hands-on, protective operating tool at your facility.

2.6 Selecting a Laboratory and Laboratory Analytical Methods

2.6.1 Selecting a Laboratory

The use of proper analytical procedures is important
in acquiring useful and accurate data. When selfactln'g ~ddress how laboratories will be selected.
an analytical laboratory, you may want to consider if o A e T e
the laboratory has demonstrated experience in the rationale for selecting a laboratory be
performing test methods for your particular waste addressed in the WAP.

types and is capable of providing documentation of its
proven analytical capabilities, available instrumentation, and standard operating procedures.

40 CFR 264/265.13 do not require WAPs to
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Furthermore, you may want to consider selecting a laboratory able to substantiate its data by
systematically documenting the steps taken to obtain and validate the data. The following
discussion provides guidance on the factors to be considered when selecting an analytical
laboratory.

The analytical laboratory that demonstrates proficiency in the four major areas below is
more likely to provide accurate data:

Comprehensive QA/QC programs (both qualitative

and quantitative). Considerations for the Facility

= Some amount of off-site, independent
Technical analytical expertise. laboratory analysis is important.

= Frequent use of l[aboratory analysis
may be preferential instead of relying
heavily on generator acceptable
knowledge.

The relevant considerations that may be used to | * Learnifyourstate program hasa lab
assess laboratory strengths in each of these areas 22::;222":22 program and find a
are described in more detail below. '

Effective information management systems.

Third party accreditation.

Comprehensive QA/QC Programs

Along with sampling activities, a QA/QC program is an integral part of laboratory analytical
operations. Laboratory QA ensures that analytical methods generate data that are
technically sound, statistically valid, and documented. Individual QC procedures are the
tools employed to measure the degree to which these QA objectives are met. Accordingly,
you may want to ensure that the laboratory addresses the following program elements.

Qualitative QA/QC Elements

A good laboratory generally will have a On-Site Facility Operated Labs
laboratory QA plan, Sometlm_es called a quality On-site testing capabilities can be important to
SySFemS or laboratory quality r_nanual (LQM), confirm that the physical properties of received
which you can request and review. The LQM waste are the same as the waste profile.
generally will detail the lab’s procedures for However, EPA strongly discourages facilities
important QA elements such as the organizational from performing anything beyond fingerprint
structure and management policies, sample analyses unless they have:

handling and t.rackmg proce.dures, documerllt.atlon - Comprehensive QA/QC program.
procedures, internal audits, and proficiency - Tl e e e,

testing. Table 2-7 Important QA Elements = Effective information management
describes each QA element and what to look for systems.

when choosing a lab. Seeking third party accreditation may be a useful

means of ensuring your chosen laboratory has an
The laboratory will generally also be able to adequate QA/QC program.

provide standard operating procedures (SOPs)
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for any of the test methods that it performs. This includes having SOPs for SW-846 and/or
ASTM methods.”” These methods contain only general information on how to perform an
analytical procedure or technique. They do not detail the specific steps an analyst performs
to carry out the procedure. Therefore, a laboratory generally provides this information by
generating its own detailed SOP. The one exception to this is a test method for method-
defined parameters (MDPs). An MDP is a regulated parameter or property whereby a
particular method is the only one that is capable of measuring the property (e.g., SW-846
Method 1311, the Toxicity Characteristic Leaching Procedure).

TABLE 2-7: Important QA Elements

What to look for...

Organizational structure | The lab clearly defines the roles and responsibilities of all personnel.
and management

Sample handling and The lab explains how samples and sample extracts are processed, identified, stored,
tracking procedures and retrieved. This will help to ensure that lab personnel avoid mistaking one
sample for another and analyze your samples within the holding time.

Documentation The lab has comprehensive documentation procedures for all phases of operation.

procedures

Internal audits The laboratory performs internal audits on a regular basis. During an internal audit,
the laboratory will rigorously assess whether it is attaining its objectives as stated in
the LOM.

Proficiency testing The laboratory regularly participates in a proficiency-testing program. Proficiency-

testing programs give a lab a chance to evaluate its analytical performance by
testing unknown samples provided by a third party. The lab tests the samples and
reports the results to the third party who then compares the lab’s results with the
actual results (known only to the third party). The lab is then scored based on how
it performs.

Quantitative QA/QC Elements

Besides the qualitative measures (e.g., chain-of-custody procedures), quantitative
measures may also be used by the laboratory to monitor QA/QC. These measures include
analysis of method blanks, duplicates, matrix spikes, and surrogate spikes. Table 2-8
Laboratory QC Techniques presents major QC techniques used by most laboratories to
ensure data quality. A well-qualified laboratory will routinely employ these QA/QC
procedures to evaluate precision and accuracy of its analytical instrumentation to assess if
contamination has occurred, or if other factors exist which could affect data quality.

2 5ee the ASTM web site at http://www.astm.org/.
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QC technique

Method Blank

TABLE 2-8: Laboratory QC Techniques

Purpose

Ensure that any contamination
resulting from analytical
equipment or process is identified.

Description

Method blanks are artificial samples, usually
comprised of distilled deionized water that are
submitted to the same laboratory preparation and
analytical processes as your samples. If any
contaminants are present in this artificial sample
after preparation and analysis, it can be inferred
that previous samples or laboratory practices
caused erroneous or biased results.

Rate |

Performed at least once each
analytical batch with a minimum
of once per 20 samples.

Performed at least once with

Duplicates Evaluate the precision of the Two samples of the waste are obtained from one
(Laboratory) analytical process. sample container and both are subjected to the each analytical batch with a

same preparation and analysis. minimum of once per 20 samples.
Matrix Spike Evaluate the efficiency, accuracy, Compounds of interest are “spiked” (added) into the | Performed at least once with

and precision, of the method being
employed to analyze the samples.

samples prior to any preparation methods. The
recoveries of the spiked compounds are then used
to evaluate the efficiency of the method in detecting
the compounds of interest.

each analytical batch with a
minimum of once per 20 samples.

Surrogates Spikes

Evaluate the methods’ efficiency
and accuracy.

Organic compounds which resemble the analytes of
interest in chemical composition, extraction
properties, and chromatographic properties. The
recovery of the surrogate spike is used to indicate
the effectiveness of the analytical process.

Performed at least once with
each analytical batch with a
minimum of once per 20 samples.

Laboratory Control
Sample or Blank Spike

Evaluate the methods’ efficiency
and accuracy.

A sample of known analyte composition and
concentration that is used as a benchmark standard.

Performed at least once with
each analytical batch with a
minimum of once per 20 samples.

PART TWO: Documenting and Conducting Waste Analysis

2-53



Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Wastes

Technical Analytical Expertise

Laboratories may demonstrate technical analytical expertise by being proficient in using the
established EPA analytical methods for hazardous waste determinations and possessing
knowledge of any current developments in analytical methods that could affect data quality.
To ensure that the required information regarding waste composition is provided, a good
laboratory generally will have a working knowledge of the regulatory levels and prescribed
analytical methods for routinely analyzed contaminants (e.g., TC constituents).

When selecting an analytical laboratory, you should consider its ability to achieve the
lower limit of quantitation appropriate for your needs. Lower limits of quantitation may
need to be compared to regulatory or permitting thresholds to ensure that the laboratory
method(s) provide sufficient sensitivity (i.e., lower limits of quantitation are less than the
regulatory levels). Laboratories that are equipped with only limited or outdated analytical
instrumentation may be incapable of meeting analytical requirements of the regulations.

Information Management

It is important for the laboratory to generally maintain effective information management
systems. These systems ensure the availability of all relevant data generated in association
with a given sample set (e.g., chain-of-custody records, accuracy and precision information,
and analytical results). Additionally, the ability of a laboratory to produce clean and concise
analytical reports may be advantageous and help you in maintaining sample documentation.
A credible laboratory will generally work with you to tailor its reports to meet your specific
requirements. This may be helpful to ensure that you use the information correctly to verify
regulatory compliance or evaluate process performance. The laboratory may also be able to
provide the information needed to prove data validation.

Third-Party Accreditation

Accreditation of environmental laboratories may be a useful indicator in determining if a
lab is capable of providing accurate and defensible analytical data. The most common types
of environmental laboratory accreditation programs include state programs and the
National Environmental Laboratory Accreditation Program (NELAP). NELAP or a state
governmental agency can accredit a laboratory if that state is a NELAP recognized
Accreditation Body. Additionally, some states have their own laboratory certification
programs independent of NELAP. When determining if a laboratory is qualified to perform
the testing you need, in addition to the criteria above, it may also be useful to ask if they
hold any accreditations. If so, you may inquire what type of accreditation they possess and
if the accreditation applies to the methods that you want them to perform. If you are not
familiar with the accreditation program, you may want to research the accreditation
requirements to determine if the program is rigorous enough.
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2.6.2  Selecting Laboratory Analytical Methods

To sustain regulatory and permit compliance, the
WAP must specify testing and analytical methods. The
selection of an appropriate methodology is dependent
upon the following considerations to provide reliable
data to ensure protective and effective waste management:

40 CFR 264/265.13(b)(2) require that
WAPs address test methods which will
be used to test for selected parameters.

Physical state of the sample (e.g., solid, liquid, or multi-phase).
Analytes of interest (e.g., volatile organics, metals).

Data Quality Objectives (e.g., needed lower limits of quantitation, 1/5 to 1/2 of the
regulatory thresholds and precision and accuracy criteria).

Information requirements (e.g., verify compliance with LDR treatment standards).

Analytical methods consist of two distinct phases -- a preparation phase and a determination
phase and for some methods an intermediate step, sample cleanup. The use of an
appropriate combination of preparation, cleanup, and determination procedures helps to
ensure the accuracy of data generated from your facility’s waste management program. For
further guidance on choosing the correct procedure, see Chapter 2 of SW-846.

Preparation Phase

Preparation methods are selected based upon a consideration of the factors presented
above and any special requirements associated with the type of analytical determination
being performed. These procedures are designed primarily to accomplish one or more of
the following:

Extract the analytes of interest from the sample matrix.
Adjust physical properties (e.g., pH).
Facilitate chemical conversions necessary for analysis.

Concentrate analytes to allow trace determinations.
Cleanup Phase

Some samples intended for organics analysis that are either highly contaminated or contain
extraneous contaminants that are capable of adversely affecting the analysis may require
an additional procedure, known as a cleanup step, during sample preparation. These
cleanup procedures remove potential interferences from the sample, thereby making it
more amenable to subsequent analysis. The most common organic chemical cleanup
procedures are florisil column, silica gel column, or gel permeation. The decision to
perform a cleanup step usually is made by the analytical laboratory and often involves
sophisticated technical judgments concerning sample composition, chemical interactions,
and specific analytical limitations. If more information is required on the application of a
particular cleanup method, the information can be obtained from SW-846.
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Determination Phase

The application of a sample preparation method and, where required, a cleanup step, is
accompanied by an appropriate determination procedure specific to the analytes of interest.
Analytes are divided into classes (e.g., metals, volatile organic compounds), and for each
analytical class, a standard method has been developed to identify and quantify them. For
example, organic compounds are typically analyzed by gas chromatography (GC) or gas
chromatography-mass spectrometry (GC-MS), while metals are analyzed by atomic
absorption spectroscopy (AA), inductively coupled plasma-atomic emission spectroscopy
(ICP-AES), and inductively coupled plasma-mass spectroscopy (ICP-MS). Due to the number
of available preparation and determination options, Figure 2-8 Analytical Methods Selection
Flowchart is presented to facilitate the selection of the most appropriate preparation and
analytical methods to use when performing waste testing. For both inorganic and organic
determinations, this figure provides SW-846 methods that may be employed in the analysis
of wastes for hazardous constituents (i.e., Part 261, Appendix VIII).

Once you have identified the determinative method(s) for the analytes you want to
quantify, you may ne