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1.0 PROGRAM MANAGEMENT B

This Quality Asgurance Program Plan (QAPP) identifies the' quality of data' necessary, and techniques
designed to attain and ensure the required quality, to meet the specific Data Quality Objectives (DQOs)
associated with the Department of Energy (DOE) Waste Isolation Pilot Plant (WIPP) Transuranic {TRU)
Waste Characterization Program (the Program). Waste characterization data will be collected to
supbort regulatory compliance programs associated with the WIPP facility. These regulatory
compliance programs include an assessment and certification of the WIPP repository performance, the
preparation of permit applications and a variance petition, and an evaluation of existing TRU waste
transportation restrictions. Although this QAPP specifies waste testing, sampling, and analytical
methods, it also allows for the introduction, consideration, and development of innovative techniques
for TRU waste characterization. Prior to implementation of new waste characterization techniques for
use in Program activities, the proposed techniques must be submitted to the Carisbad Area Office
(CAQ]) for review and appn"oval. This QAPP will be reviewed annually, and revised as necessary, 10

incorporate lessons leamed during waste characterization activities.

The CAO Quality Assurance Program Description (QAPD) (DOE 1994b) is the quality management
document which identifies federal, state, and industry quality requirements applicable to the CAQ
quality assyrance (QA) program. The QAPD establishes the minimum requirements for the
development of QA programs by WIPP program and National TRU Program participants. Requirements
contained in the QAPD are based on the QA requirements and criteria contained in 10 CFR Part 830,
"Nuclear Safe;y Management,” and other programmatic requirements. The QAPD also is consistent
" with applicable Environmental Protection Agency (EPA) QA requirements. This QAPP addresses the
applicable requirements outlined in the QAPD, as appropriate.

This QAPP follows the guidelines recommended by EPA in QA/R-5, EPA Requirements for Quality
Assurance Project Plans for Environmental Data Operations (EPA 1994a). This QAPP satisfies all
applicable requirements of 10 CFR § 830.120, which governs the conduct of the DOE management
and operating (M&O) contractors and other persons at DOE nuclear facilities. Because DOE facilities
are managing nuclear materials contained in TRU waste, all applicable quality elements in the American
Society of Mechanical Engineers (ASME), Quality Assurance Program Requirements for Nuclear Facility
Applications (ASME NQA-1) (ASME 1994) are addressed.

This QAPP addresses all of the basic requirements, and their supplements, of ASME NQA-1. However,
nothing in this document relieves any Program participant from the responsibility of complying with any
existing requirement. All exceptions to the basic requirements of NQA-1 such as applicable federal,

R-4913



Date: 4/30/95
Page 3 of 40

Section: 1.C
Revision: 0

CA0-94-1010

SWo}| JO |013UOD PuUe LORBIPNUSP|
208902044 JO jONUOD

. s00|AI0G
pUB sWI)| POSOYOIRG JO [03UCD
1051U0Y) JUGWINDO(] IWSWCINDO0)

spioooy sousInsey AYmnD
weiBoid eousinesy AljenpD

jonuo ubjeeqg

weiBoigd eouvinssy Ayjenp

101u07) Juewnooq

uopeziuebip

(900800014 WOM)
sjuowelinbey YD 010M}j0S
20880004 YOA

{luewieInooi)
WweweInoold

{sp1ooey pue suswinooq)
uopwoyyenp

pus ‘|0NU0Y ‘uopeIUSWNOOQ 818
epiooey

(uopeoylionD pue Bujuw} PUUOSIe)
Buwie14 puv UORESYHEND [PUUOCEIe]

{uBjseQ)
suoeBnseau) oppueios Bujuuely

joiue) ubieeg
{weiboig)

uopezelio
pue weiBosy eoueInssy AJenD

suopeBseau) oypueiog Bupueld
{sp1ooey pue slUSWINO(Q)
siuewnoog

{weiboid)

uopezuebio
puo weiboid cousinesy ANEnD

Aouenbeiy pue uofieigie wewdinby
sluswesnbey eoususIueKy

pus ‘uopoedsu) ‘Bupise ) Juewdinby

sivewesnbey jonuod Ayenp

°0{qewIneu0)
pue sojjddng Jo} stuswsinbey
esoue1desoy/uopoedeu)

9pI000Y PU® uopeIUGWNOOQ]
uopeojjjued
/suewesnbey Buuiesg moeds

010 UGWeINeRY 10)
PRI puw 80A1I0R{qO AlleND

onpeeN Y08{oid
uopduose( %00 1/108{014

eAROUION 100f0id
7 punciByosg/uopuieq wejqoid

uopezedip xew 1/100{0i1g

900000013 NIOM

JUSININD0IY

SpIODSY PUe UO(ISIUSWINOO(Q
SUO(180{}(110)
pue sjuewesinbey Bupumsy wioeds

919 WUNWISINSRIN
10} 89Apoe[qQ AYEnp ®¥eQg

uvopduoseq weibosgd

punoibyoeg pue uoR|eQ Weiqold

suswinooq weiboigd

uopeziuetio weibosy

weweBsusyy weiliold ') uopoeg

sjuowesnbey oseg
1-VON JNSY

(speInD sousInNedy
Ayjenp {9)0Z1'0E8 $ ¥4D O1)
suoswssnbey A4dv0 OV/300

sjuswel3 §-4/v0D vd3

uonoesg ddvo

sjuswenbey e3uRINSSY AJBnD JO 9IUSIN0Y §601)

'I-1 318vVL

R-4913



‘eLev-y

TABLE 1-1

Cross Reference of Quality Assurance Requirements
{Continued)

DOE/CAO QAPD Requiremente

(10 CFR § 830.120(c) Quality ASME NQA-1
QAPP Saction EPA QA/R-B Elemente Assurence Criterie) Baslc Requirements
Section 6.0 Sampling Process Design Sampling Procaes Design Design Contro} . Design Control
Projact Narretive {Design) Instructions, Procedures, and Drawings
Section 6.0 Sample Handling and Sempla Handling and Cuetody ~ Semple Control Identificetion and Control of itame
Custody Requirements Requiremente Semple ldentificetion

Section 7.0 through 15.0 Techniques
Quality Aesurance Objectivee

Methode Raquirements

Quelity Control Requirements

Instrument/Equipment Teeting,
Inspection, and Maintenance
Requirements

Instrument Calibretion and
Frequency

Deatas Manegament

Project Narrative

Project Narrative

Quality Objectives and Criteria
for Meassurement Data

Sempling Methods Requiremente
Anelytical Mathode Requiremente
Quality Control Requiremente

Instrument/Equipment Testing,
Inspection, and Meintenanca
Raquiramente

instrument Calibration and Frequenocy

Date Management

Hendling, Storing, and Shipping
Semplee

Disposition of Nonconforming
Samples

Work Processes

{Work Processes)

Design Control
(Design})

Performing Scientific Investigation
Work Processes
{(Work Procesess)

Work Processee
{Work Procesees)

Work Proceeses

Inspection and Testing

{Work Procase, Inepection and
Accsptance)

Work Proceseee

inspection and Testing

{(Work Procesess, Inspaction, and
Acceptanca)

Recorde

Data Documentation, Control, and
Qualifioation

(Dooumante and Recorde)

Hendling, Storege, end Shipping

Design Control

Instructions, Procedures, and Drawings
Control of Processes

Control of Processes
Test Control

Inspection
inspection, Test, and Opereting Status

Control of Meesuring and Teet
Equipment

Quality Assurance Recorde

0LOL-+6-0OVI

:a1eQ
0 :uoIsIAsY
0°L fuordsg

Ov jo g 3bed
S6/0t/p




CA0-94-1010 Section: 1.0
5 Revision: O

Date: 4/30/95

Page 7 of 40
The deputy assistant secretary wilf also provide guidance on budget development and acquisition of
resources to accomplish Program activities consistent with the priorities of the overall DOE
Environmental Management (EM) program. Finally, EM-30 will integrate Program activities with other

DOE waste management programs and Headquarters organizations.

1.1.3 Manager, DOE Carisbad Area Office

The CAO manager is responsible for overall implementation of DOE Headquarter programs, policies,
and guidance for the National TRU Program (NTP). The CAO manager is responsible for providing
policy direction and oversight for waste characterization activities at participating sites. Authority for
execution of the NTP team leader function, which ensures Program requirements are met with regard
to TRU waste testing, sampling, analysis, sample handling and custody, and associated data
management, is delegated to the NTP team leader. Overall responsibility for the development and
implementation of the CAO QA program belongs to the CAO manager. As part of this responsibility,
the CAO manager shall review and approve this QAPP. Authority for execution of the QA function,
which ensures effective implementation, is delegated to the CAO QA manager. The CAO QA manager
reports directly to the CAO manager. .

1.1.4 Manager, CAQ Office of Regulatorv Compliance

The CAOQ Office of Regulatory Comphance manager ls responsible for the preparation of compliance
documentation and the |mplementat|on of programs t0 meet the requirements specified in final
operating permits for the WIPP facility. The CAO Office of Regulatory Compliance manager is
responsible for the verification of data completeness before waste acceptance at the WIPP facility.
As part of this responsibility, the CAO Office of Regulatory Compliance manager shall review and

concur with this QAPP.

1.1.5 Manager, CAQ Quality Assurance

The CAQO QA manager is responsible for QA oversight and planning, which includes implementing the
requirements of the QAPD. The CAO QA manager is responsible for review and concurrence with this
QAPP and site QAPjPs. This individual is also responsible for verifying Program compliance at
participating sites through audits. The CAO QA manager is responsible for approving the participation
of all audit team members and observers. He/she also has responsibility for ensuring that through
periodic audits at sites, waste characterization activities comply with applicable QAPjPs and
implementing standard operating procedures {SOPs), as described in Section 2.1 of this QAPP.

R-4913
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and approve the site QAPjP. The site project QA ofﬁcef is responsible for verifying the implementation
of the QA requirements for the Program and providing the necessary day-to-day guidance to the project
staff on quality-related matters. This individual will have fhe authority toA stop Program activities at
a participating site if quality is not assured or controlled. Specific Program respons_ibilities assigned to
the site project QA officer include the following:

Operational variance approval

Laboratory/testing facility assessment

Nonconformance tracking

Corrective action verification

Analytical data validation/verification

Analytical data QA documentation verification
Evaluating trends in compliance with Program objectives
QA/QC reports to site project manager

1.2 Program Documents

The Program includes a hiémrchy of documents that will guide QA activities. Figure 1-2 shows the
hierarchy and relationship of Program QA documents. Program requirements that are mandatory for
Program participants are specified in these documents by the use of the terms “shall” or *must.”
Information that is provided as guidance that constitutes an acceptable means of accomplishing a task
is designated by the terms “should” or "may." An explanation of how Program QA documents will be
reviewed, approved, controlled, and procedures for change to these documents, is presented in Section
1.2.3.

1.2.1 Quality Assurance Program Plan
This QAPP describes the activities to be undertaken at participating sites to characterize TRU waste.

It currently addresses only contact-handled TRU (CH TRU) waste charactarization activities. Future
revisions will include requirements for both CH TRU and remote-handled TRU waste. This QAPP
includes both management and technical aspects of Program implementation and the data quality
requirements that each DOE facility must meet in characterizing TRU wastes intended for disposal at
the WIPP facility. This QAPP also includes the performance-based QA/QC requirements that each
facility participating in the Program must comply with and the performance criteria for site QAP;P
preparation, review, and approval.

The QAPP refers to the Transuranic Waste Characterization Sempling and Analysis Methods Manual
{Methods Manual)(DOE 1995e) to provide a detailed description of acceptable testing, sampling, and
analytical methods. Furthermore, this QAPP describes how tha Performance Demonstration Program
(PDP} (Section 2.3) will be used to ensure testing, sampling, and analytical facilities are capable of
meeting Program QA requirements.

R-4813
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1.2.2 Quality Assurance Project Plans

Each participating site shall develop and implement a QAPjP that addresses all the requirements
specified in this QAPP. These QAPjPs shall include or feference the abpropriate management and
technical criteria of the Program, as well as qualitative or quantitative criteria for determining that
Program activities are being satisfactorily performed. QAPjPs shall identify the organization(s) and
position(s) responsible for their implementation. The QAPjPs shall also reference site-specific
documentation that details how each of the required elements of the Program will be performed.

Prior to the implementation of Program activities at participating sites, SOPs will be developed for all
activities affecting Program quality that require written instructions or procedures. For the purposes
of the Program, the term SOP refers to any site-specific implementing document. Compliance with
SOPs will ensure that tasks are performed in a consistent manner that resuits in achieving the quality
required for the Program. The organization, format, content, and designation of SOPs must be
described in the QAPjPs.

1.2.3 Document Review. Approval, and Control

The preparation, issue, and change t0 documents that specify quality requirements or prescribe
activities affecting quality for the Program shall be controlled to assure that correct and current
documents are used and referenced. The QAPjPs shall include the document control format used in
this QAPP consisting of a unique document identification number in the upper left-hand comer of each
page and the section number, current revision number, date, and page number placed in the upper -
right-hand corner of each page. All quality documents for the Program shall be reviewed prior to
approval and issuance by qualified and independent individuals. This review shall consider, as
appropriate, the technical adequacy, completeness, and correctness of the documents and the
inclusion of appropriate quality requirements. Approval shall be indicated by a signature and date page
included in the front of each document. Table 1-2 shows the parties responsible for document review,
review/approval, implementation, change approval, and change control. Whenever the QA documents
are revised, review and approval of the revision shall be conducted by the same level of approval
authority and in accordance with the requirements of review as the original documents.

At a minimum, revisions to QA documents shall be denoted by including the current revision number
on the document title page, the revised signature page, and each page that has been revised. Only
revised pages need to be reissued. A vertical bar, indicating the change to the text, shall be included
along the left-hand margin of the page. Revised document submittals shall also identify the changes,
the reason for the changes, and the justification for concluding that the revised contents continue to

satisfy the requirements of the Program.
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This QAPP shalil be controlied by the NTP team leader and distributed by this position to the applicable

DOE field offices. A distribution list for the QAPP shall be used to control the issuance of revisions and

shall be maintained by the NTP team leader.

This QAPP shall be initially reviewed, approved, and concurred with by those positions indicated in
Table 1-2, and thereafter reviewed by the NTP team leader at least annually to ensure it addresses the
current needs of the Program. If changes to the QAPP are required, the NTP team leader shall be
responsible for scheduling and coordinating the review and approval of the revised document. Changes
shall be reported by the NTP team leader to the DOE field office managers for notification to the sites.
The site project manager shall be responsible for revision of the QAPjP and SOPs in accordance with

the approved changes to the QAPP.

Each site must have a document control system to control the review and approval of controlled
documents. The NTP team leader, the applicable DOE field office, the site project manager, and the
site project QA officer, are responsible for the initial review and approval of the QAPjPs. Thereafter
. the QAPjPs shall be reviewed at least annually by the site project manager. If changes to the QAP;P
are required, the site project manager shall be responsible for scheduling and coordinating the review
and approval of the revised document. ‘The QAP;jPs shall include a description of the organization(s)

or person(s) responsible for distributing revisions to those plans.

The QAP;jPs shall include a detailed description of the reporting and approval requirements for changes
to approved QA documents and SOPs, including procedures for implementing changes to these
documents. All members of the site project staff are responsible for reporting any obsolete or
superseded information to the site project manager. All site-specific changes shall be evaluated and
approved by the site project manager and the site project QA officer before implementation. The site
project manager shall notify the appropriate personnel, and the affected documents shall be revised
as necessary. The site project manager shall also be responsible for notifying the DOE field office of
the changes. No changes that affect performance criteria or data quality; such as sample handling and
custody requirements, sampling, and analytical procedures, quality assurance objectives, calibration
requirements, or QC sample acceptance criteria; shall be made without prior approval of the DOE field
office and the NTP team leader. However, minor changes to QAPjPs and SOPs mét do not affect
Program performance criteria or data quality may be made without prior notification of the DOE field
office and the NTP team leader. ‘
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Public Law 102-579, The WIPP Land Withdrawal Act of 1992 (LWA transferred jurisdiction of the land
used for the WIPP facility from the U. S. Bureau of Land Management to DOE and provided additional
authorization to continue the activities initiated by Public Law 96-164. One section of the LWA
focused on the criteria for certification of compliance with the long-term disposal regulation developed
by EPA (40 CFR Part 191). The LWA reinstated certain portions of 40 CFR Part 191 that had been
remanded by the courts. On December 20, 1993, EPA promulgated amendments to 40 CFR Part 191
pertaining to individual and groundwater protection requirements. The LWA also requires that EPA
finalize criteria for the certification and determination of WIPP's compliance with environmental
standards as stated in 40 CFR Part 191, These criteria will be codified as 40 CFR Part 194,

TRU waste characterization, which involves obtaining chemical, radiological, and physical data, is a
-primary component of compliance activities to support the WIPP program. The waste that may be
disposed of at the WIPP facility will be limited to that for which adequate waste characterization data
is available. This QAPP establishes waste testing, sampling, and analytical technigues to support
regulatory compliance programs associated with the WIPP facility.

Implementation of the requirements specified in this QAPP will result in data necessary to meet a
number of objectives. From a programmatic viewpoint, the Program encompasses the characterization
of wastes at sites, and the verification of this data by CAO. From a regulatory compliance viewpoint,
the Program addresses several data needs associated with the following regulatory compliance

programs:

® Performance Assessment (PA), conducted to evaluate long-term radionuclide containment
as required by the "Environmental Radiation Protection Standards for Management and
Disposal of Spent Nuclear Fuel, High-level, and Transuranic Radioactive Wastes” (40 CFR
Part 191). The cniteria for the certificstion of compliance with the requirements specified
in 40 CFR Part 191 will be promuigated under 40 CFR Part 194, a separate rule announced
in the Notice of Proposed Rulemaking on February 11, 1993 (58 FR 8029).

* Land Disposal Restrictions, specified under 40 CFR § 268.6 with regard to the containment
of hazardous constituents, including efforts by DOE to petition EPA for a dusposal phase
no-migration variance for the WIPP facility.

o General Waste Analysis, specified in 40 CFR §§ 270.14(b){(2) and 270.23(c), with regard
to verification of waste characterization data provided by sites that plan to ship wastes to
the WIPP facility, including efforts by DOE to obtain a RCRA permit for the WIPP facility
from NMED.

» Transportation of Radiocactive Waste, specified under 10 CFR Part 71, including amendment

of the Safety Analysis Report for the TRUPACT-Il Shipping Packsge (SARP) (Nuclear
Packaging Inc. 1992).
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wastes without prior treatment, DOE must submit a béﬁtion to EPA for a variance from the Land

Disposal Restrictions.

Under 40 CFR § 268.6, petitioners must include waste characterization information for each waste
covered by the variance. The three required aspects of this information are: 1) the applicable EPA
Hazardous Waste Numbers as defined under 40 CFR Part 261, Subparts C and D, 2) the quantities of
hazardous constituents as defined under 40 CFR Part 261, Appendix Vill, and 3) the quantities of
potentially flammable gases. In the past, DOE relied primarily on knowledge of the waste to obtain this
information. EPA indicated in its preamble to the "Conditional No-Migration Determination for the
Department of Energy Waste Isolation Pilot Plant (WIPP)" (565 FR 47700) that sampling and analytical
data will be necessary if the DOE chooses to submit a petition for the disposal phase.

To evaluate potential migration of hazardous constituents before final closure and sealing of the
repository shafts, data is required regarding the concentrations of hazardous constituents present in
the headspace of containers to be sent to the WIPP facility. This includes the headspace directly under

.the lid of waste containers and the headspace of innermost layers of confinement. In 55 FR 47700,

the EPA requested additional information regarding the representativeness of concentrations of volatile

orgénic compounds (VOCs) in the headspace of containers.

To evaluate the potential for migration of hazardous constituents after final closure and sealing of the
repository shafts, a no-migration variance petition also must describe the total hazardous constituents
associated with the waste that is proposed for land disposal. To meet these requirements, the types
and average quantities of hazardous constituents contained in waste streams classified as homogenous
solids and soil/gravel must be determined.

Because the potential flammability of TRU wastes was a concem of the EPA durit;g its review of
information provided in the WIPP No-Migration Variance Petition (DOE 1990), EPA imposed a 500 ppm
concentration limit for flammable VOCs in the headspace of containers to be sent to the WIPP facility
during the test phase {55 FR 47700). In its preamble to the conditional no-migration determination,
the EPA stated that additional data would be required before the submittal of a petition for the WIPP

disposal phase.

R naral W Al

The WIPP facility is defined as a miscellaneous unit subject to regulation under 40 CFR Part 264,
Subpart X. Permit applications for miscellaneous units must describe the wastes to be managed and
assess the potential environmental impacts associated with the proposed waste management activities.
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Relationship between Compliance Programs and Data Requirements
for the Performance Assessment (40 CFR Part 191)
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nomenclature and a correlation between the waste matrix codes used in the BIR and the matrix

parameter categories used in this QAPP.

The frequency of testing, sampling, and analysis required for retrievably stored and newly generated
TRU waste is specified in Section 5.0, Sampling Process Design. In the instances where only certain
retrievably stored waste containers will undergo a specific characterization technique (e.g., total metal
analysis), data representativeness will be ensured through the random sampling of waste streams.
Data comparability between all participating sites will be achieved by compliance with the testing,
sampling, and analytical requirements specified in Sections 7.0 through 15.0 of this QAPP. Acceptable
methods are presented in detail in the Methods Manual and Test Method's for Evaluating Solid Waste,
Physical/Chemical Methods Third Edition, FinaI‘Update I, and Final Update Il (SW-8486) (EPA 1995).
Alternate methods that meet all of the requirements specified in Sections 7.0 through 15.0 may be
submitted to CAO for approval.

The Program Jses acceptable knowledge to accomplish several requirements for waste
characterization. Acceptable knowledge refers to applying knowledge of the hazardous characteristic
of the waste in light of the materials or processes used to generate the waste. This may include
accompanying records; administrative, procurement, and quality controls associated with the processes
generating the waste; past sampling and analytical data; material inputs to the waste generating
process; and the time period during whlch the waste was generated. Information required for
characterizing waste using acceptable knowledge includes the physical form of the waste and
documented changes to the process and/or material inputs. This use of accep_table knowledge is
outlined in Waste Analysis at Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste;
A Guidance Manual (EPA 1994¢). In this document, EPA has specifically referred to the
characterization of radioactive mixed waste as a situation where the use of acceptable knowledge is

appropriate.

Acceptable knowledge is used in Program activities in three ways; 1) to delineate waste streams, 2)
to make all hazardous waste determinations for debris waste and special waste, and 3) to determine
if homogenous solids and soil/gravel are RCRA-listed wastes. Used for these purposes, acceptable
knowledge balances the requirements for providing definitive chemical and physical characterization
of waste streams with those circumstances where sampling and analysis is not feasible or necessary.
Acceptable knowledge, therefore, can be used for RCRA characterization of waste streams for which
it is difficult to obtain a representative sample because of physical form and/or heterogenous
composition (e.g.. metal, glass, combustibles). In these instances, acceptable knowledge will be
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TABLE 1-3

Summary of Weste Characterization Requirements

Parameter

Techniques

Compliance Program

Radionuclide

Pu-239 Fissile Gram Equivalents
Total Alpha Activity

TRU Activity

individual Radiolsotopes
Thermal Power

Physical Waste Form

Matrix Parameter Categories
Summary

S$3000 Homogenous Solids
S4000 Soll/Gravel

S5000 Debris Wastes
X7000 Special Waste

Waste Material Parameters

iron-Based MetalslAlloYs
Aluminum-Based Metals/Alloys
Other Metals

Other Inorganic Materlals
Celluiosics

Rubber

Plastics (waste material)
Organic Matrix

inorganic Matrix

Soll

Steel (packaﬁing material)
Plastics (packaging material)

Radiosssay

Nondestructive Assay
(QAPP Section 9.0)

Waste Inspection Procedures

Radlography
" Visual Examination
(OA_PP Section 10.0)

Regulatory Requirement

Performance Assessment
{40 CFR Part 191)

Transportation of Radioactive
Waste (10 CFR Part 71)

Regulatory Requirement

Performance Assessment
(40 CFR Part 191)

Land Disposal Restrictions
(40 CFR Part 268)

General Waste Analysis
(40 CFR Part 270)
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TABLE 1-3

Summary of Waste Characterizetion Requirements

(Continued)

Parameter Techniques Compliance Program

Semi-Volatile Organic Compounds Total Seml-Volatile Organic Compound Analysis  Regulatory Requirement
Cresols Hexachlorosthane Gas Chromatography/ Land Disposal Restrictions
1.,4-Dichiorobenzens Nitrobenzene Mass Spectrometry (GC/MS) (40 CFR Part 268)
ortho-Dichlorobenzane  Polychiorinated %Irhmyh (PCBs) Gas Chromatography/Electron
2,4-Dinitrophenol Pentachlorophen Capture Detection (3C/ECD) for PCBs General Waste Analysis
2,4-Dinitrotoluene Pyridine (QAPP Section 14.0) (40 CFR Part 270)
Hexachlorobenzene ’

Acceptable Knowledge for
Matrix parameter summa%ocstegow $6000
(Debris Wastes) and X7 (Speciai
 Wastes)

Moteals Total Metals Analysis Regulatory Requirement
Antimony Mercury Atomic Mass Spectrometry Land Disposal Restrictions
Arsenic Nickel . Atomic Emission Spectroscopy (40 CFR Part 268)
Barlum Selenium Atomic Absorption Spectroscopy
Beryltium Siiver (QAPP Section 16.0) General Waste Analysis
Cadmium Thallium . (40 CFR Part 270)
Chromium Vanadium Acceptable Knowledge for
Lead Zinc

Matrix parameter summai category S6000
(Debris Wastes) and X7000 (

pecial
Wastes)

OLOL-¥6-0vD

*Required only for homogenous solids and soll/gravel from Los Alamos National Laboratory
bRequired only for homogenous solids and soil/gravel from Oak Ridge National Laboratory and Savannah River Site
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percentage of each waste form, the évékage void volume of waste containers, and the average

concentration of volatile hazardous constituents present in the headspace.

A statistically selected portion of waste containers from waste streams of homogenous solids and
soil/gravel will be sampled and analyzed for total VOCs, semi-volatile organic compounds (SVOCs), and
metals. The selection of Program target analytes for characterization of homogenous solids and
soil/gravel is based on the following selection strategy:

o Toxicity characteristic contaminants as listed in 40 CFR § 261.24, Table 1 {except
pesticides)

e F-listed solvents (FO01, FO02, FOO3, FO04, FOO5) found in 40 CFR § 261.31 and reported
in the BIR ’

e Hazardous constituents included in 40 CFR Part 261, Appendix VIll, and reported in the BIR

s Non-flammable constituents included in 55 FR 47700

The mean concentration of hazardous constituents (40 CFR Part 261, Appendix Viil) present in the
‘waste inventory must be estimated. Data from total analyses will be used to characterize the
hazardous constituents in TRU waste as part of a WIPP disposal phase no-migration variance petition.
The average concentrations of hazardous constituents in wastes das@w as homogenous solids and
soil/gravel will be determined using sampling and analysis. TRU waste classified as homogenous solids
and soil/gravel must be statistically sampled and analyzed for the constituents listed in Table 1-3 as
VOCs, SVOCs, and metals. The mean concentration of hazardous constituents (40 CFR Part 261,
Appendix Vill) must also be calculated by waste stream and then reported to CAO with an upper 80-
percent confidence limit (UCLg) as described in Section 3.3 of this QAPP. TRU waste classified as
debris wastes or special waste will be characterized based on acceptable knowledge.

DOE will obtain dsta to describe each TRU waste stream with regard to the EPA Hazardous Waste
Numbers (40 CFR Part 261, Subparts C and D). Acceptable knowledge is necessary to determine if
a waste is listed as a hazardous waste under 40 CFR Part 261, Subpart D. For waste classified as
debris wastes and special waste, hazardous waste characteristics (40 CFR Part 261, Subpart C) will
be determined using acceptable knowledge. For waste classified as homogenous solids and soil/gravel,
data from total analyses rather than the Toxicity Characteristic Leaching Procedure {TCLP) will be used.
Because the WIPP facility is a bedded salt repository, total concentrations are more meaningful for a
compliance demonstration. In addition, hazardous waste determinations based on data from total
analyses will be conservative. For waste classified as homogenous solids and soil/gravel, the UCL,,
values for the mean measured contaminant concentrations in a waste stream will be compared to the
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defining the criteria that a data collection design should satisfy. The DQO Process assures that the

type, quantity, and quality of data used in decision making is appropriate.

The QAPP will be reviewed, and revised as necessary, on an annual basis. The -DQOs and associated
information needs will be revised as needed during the course of the Program in response to data
users. This conforms to the assertion found in Guidance for the Data Ouality Qbjectives Process (EPA
QA/G-4){EPA 1994b) that the DQO Process is iterative in hature and can be used repeatedly
throughout the life cycle of a project. During the annual review of the QAPP, the DQO Process will
be employed to ensure the QAPP remains current with respect to the needs of the end users of data

generated from Program activities.

Section 1.4, Program Description, provides information concerning the scope of the Program, including
the conclusions and decisions for which the data generated will be used. The DQOs for the Program
activities, based on the regulatory compliance programs discussed in Section 1.3, are as follows:

rformance As nt {40 CFR Part 1
Radioassay

¢ To classify waste by activity as low level versus TRU by demonstrating with a 95-percent
probability that the total TRU activity is less than 100 nCi/g of waste. The quality
assurance objective (QAOQ} for the minimum detectable concentration for TRU
measurements was selected to help ensure that measurements in the 60 to0 80 nCi/g region
can be made with sufficient precision to avoad designating excessive quantities of alpha.
contaminated TRU waste as LLW,

s To confirm the radionuclide inventory on which the 40 CFR Part 191 Certification

Application is based and assess compliance with the individual protection requirements,
ground water protection standards, and containment requirements (40 CFR Part 191).

Radiography

¢ To classify/verify the TRU waste inventory by matrix parameter category and waste
material parameter, as described in the BIR, on which the 40 CFR Part 191 Certification
Application is based.

Di | Restricti 4 P
Radiography
s To verify the TRU waste streams by matrix parameter category, as described in the BIR,

for purposes of physical waste form identification and determination of sampling and
analytical requirements {Section 5.0).

R-4913



CAO0-94-1010 Section: 1.0
Revision: O
Date: 4/30/95
Page 33 of 40

Gas Sampling and Analysis

e To quantify the concentrations of hydrogen, methane, and flammable VOCs in waste
containers and determine the potential flammability of TRU waste headspace gases during
transport in the TRUPACT-IL.

e To quantify hydrogen and methane headspace concentrations in waste containers to
support revision of the thermal power restrictions for shipment of TRU waste in the
TRUPACT-II.

Table 1-3 lists the parameters to be determined by the various characterization activities, the
techniques to be used, and the regulatory compliance programs to be undertaken by data users. All
the compounds to be determined by sampling and analysis of wastes are also included in Table 1-3.

The action levels to support compliance decisions, including the detection limits and reporting units
{if applicable) for each testing, sampling, and analytical technique are presented in Sections 7.0
through 15.0 of this QAPP. These sections also state the requirements for precision, accuracy, bias,
method detection limit, program required detection limit, minimum detectable concentration, program
" required quantitation limit, total uncertainty, compieteness, comparability, and representativeness (if
applicable) in the form of Quality Assurance Objectives (QAOs). Descriptions and calculation methods
for these QAOs are presented in Section 3.2, Validation Methods, or in the specific section describing
the technique for which they apply.

1.6 Special Training Requirements and Certifications 7

Before performing activities that affect Program quality, all personnel are required to receive
indoctrination into the scope, purpose, and objectives of the Program and the specific QAOs of the
assigned task. Personnel assigned to perform activities for the Program shall have the education,
experience, and training applicable to the functions associated with the work. Evidence of personnel
proficiency and demonstration of competence in the task(s) assigned must be demonstrated and
documented. All personnel designated. to work on specific aspects of the Program shall maintain
qualification (i.e., training and certification) throughout the duration of the work as specified in this
QAPP and applicable QAPjPs. Job performance shall be evaluated and documented at periodic
intervals, as specified in the QAPjPs.

Personnel involved in Program activities shall receive continuing training to ensure that job proficiency
is maintained. Training includes both education in principles and enhancement of skills. Each
particibatino site shall include in its QAP;jP a description of the procedures for implementing personnel
qualification and training in accordance with the QAPD and 10 CFR § 830.120. All training records
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TABLE 14
Minimum Training and Qualifications Requirements*
Personnel Requirements*
Radiography Operators® Site-specific training based on
matrix parameter categories and
waste material parameters;
requalification every 2 years
_ Gas Chromatography Technical Supervisors® B.S. or equivalent experience and
Gas Chromatography Operators® 6 months previous applicable
_ experience
Gas Chromatography/Mass Spectrometry Operators® B.S. or equivalent experience and
Mass Spectrometry Operators® 1 year independent spectral
interpretation or demonstrated
expertise
Gas Chromatography/Mass Spectrometry B.S. or equivalent experience and
Technical Supervisors® 1 year applicable experience

Mass Spectrometry Technical Supervisors®

Atomic Absorption Spectroscopy Technical Supervisors®
Atomic Absorption Spectroscopy Operators®

Atomic Mass Spectrometry Operators®

Atomic Emission Spectroscopy Operators®

Atomic Mass Spectrometry Technical Supervisors®? B.S. and specialized training in
Atomic -Mass Spectrometry and 2

years applicable experience

Atomic Emission Spectroscopy Technical Supervisors® B.S. and specialized training in
Atomic Emission Spectroscopy and
2 years applicable experience.

*Based on requirements contained in USEPA Contract Laboratory Program Statement of Work for Organics Analysis
{Document Number OLM 01.0) and Statement of Work for Inorganics Analysis (Document Number ILM 03.0).

bTechnical Supervisors are those persons responsible for the overall technical operation and development of a
specific laboratory technique. QAPFjPs shall include the site-specific title for this position.

“Operators are those persons responsibie for the actual operation of analytical equipment. QAPjPs shall include
the site-specific title for this position.

R-4913



CAO0-84-1010 Section: 1.0

Revision: 0
o Date: 4/30/95
Page 37 of 40
@
@D '
Carisbad Site Project
Area Office = |  Manager
Waste J @ @
Container
Storage Site Project
& QA Officer
Rediography —
' (T JO)
Rediosssay —p
Oy
Headspace i @ @ @ .
Sampling
®
o L Ansiytical ®0 .
: Laboratory, ,
Homogenous Solid @
and Soil/Gravel —2
meino T X2 X0,
Visusl @
Examination _ —3
1. Waste Contsiner COC Form .
©, i 1a. Copy of Waste Contsiner COC Form 1:: ;’:‘" E’""q";‘m Dl:'s?m .
3 Redioseey Date Forms 11.  Site Project QA Officer Summary
. ata Forms
Cov:;t:« 4. Hesdspace Gas Sampling Dats Reports :g- m"‘;obﬂwsimf-m
Storage go. Copies o‘f:gc-:::“coc Form 14. Waste Com-mf Data Package
6. Headspace Semple Canister Tags 18. MWMMPMAWe
7. Homogenous Solid end Soil/Gravel Notificstion

Sempling Data Reports
8. Lsboratory Analytical Data Reporte

FIGURE 1-5

Flow of Records for the Program

R-4813



CAD-94-1010 : ' Section: 1.0
: Revision: O
R Date: 4/30/95
Page 39 of 40
CAO, shall review and approve the fesult’s of the PDP before the initiation of work by the sybcontractor
for analytical services. The NTP team leader, as the administrator of the PDP, shall notify each
analytical laboratory, in writing, concerning the adequacy of its analytical performance and approval

to participate in the Program.

1.9 Work Processes
All TRU waste characterization in support of the Program shall be performed using approved
instructions or procedures. Personnel conducting work shall be trained to implement these procedures

in accordance with the requirements specified in Section 1.6.

Site project managers shall be responsible for Program planning, including waste selection
(Section 5.0), tracking (Section 6.0), and data validation (Section 3.0). The establishment of QAOs
for measurement data provides definition, control, and verification of waste characterization activities.
The QAOsF for each waste characterization technique used in support of the Program are provided in
Sections 7.0 through 15.0 of this QAPP. The site project QA officer must track compliance with the
QAOQOs and evaluate trends in compliance with the Program objectives, including sample holding times
and completeness of data.

1.9.1 Control of Processes
Processes affecting the quality of waste characterization data and information shall be controlled.

Waste container and sample custody shall be maintained as specified in Section 6.0 of this QAPP. All
testing, sampling, and analytical processes shall be conducted in accordance with controlled
procedures. Sections 7.0 through 15.0 include the required sample preparation, equipment
decontamination, and performance requirements for each specified technique. Other processes
affecting quality of the Program that shalil be controlled through the implementation of QAPjPs and
SOPs include QC; equipment testing, inspection and maintenance; equipment calibration; and data
management.

1.9.2 |dentification and Control of items

Participating sites shall establish methods for identifying and controlling materials or equipment in
accordance with written detailed procedures. Identification of accepted items shall be maintained on
the items or documents traceable to the items (i.e., tags, labels), or in a manner that assures that
identification is established and maintained. Items having limited shelf life or operating life shall be
identified and controlled to preclude use of items whose shelf life or operating life has expired. The
methods for identification and traceability of items may include item identification from initial receipt
up to and including installation and use, physical identification, clear and legible marking, or a
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2.0 ASSESSMENT AND OVERSIGHT .

Specific assessment actions will be taken during the Program to ensure all parties are adhering to the
requirements of this.QAPP. These actions include periodic audits, management and independent
assessments, and participation in the PDP (Section 2.3). Corrective action shall be taken when
conditions adverse to quality are identified. The results of these actions will be summarized in
semiannual reports, nonconformance reports, and audit reports. Through this system of assessment
and response, overall quality improvement of the Program will be realized.

2.1 Assessment and Response Actions
Audits shall include all management and technical aspects of the Program outlined in this QAPP and
in site QAPjPs. In addition to audits, management and independent assessments shall be performed
regularly. The goal of these assessments is to improve overall Program quality by focusing on
management Systems and work processes.

Corrective action shall be taken if any condition, or significant condition, adverse to quality is detected
during an audit or assessment. The cause of any adverse condition, identified by any means, that
affects compliance with the QA/QC requirements specified in this QAPP shall be promptly determined
and action taken to preclude its recurrence. The identification, cause, and corrective actionl(s) for
conditions not complying with the quality requirements for the Program must be documented and
reported to appropriate levels of management as indicated throughout this section.

2.1.1 Auydits
Formal audits of Program activities at each site shall be performed before shipment of any TRU waste

from that site and at least annually thereafter. The CAO QA manager shall oversee performance of
_ planned and documented system audits of Program activities described in QAPjPs. Audit records shall
include audit plans, audit reports, written replies, and the record of completion of corrective actions,
and shall be maintained in CAO project files.

The CAO QA manager shall develop and document an audit plan that includes written procedures and
checklists, and identifies the scope, requirements, personnel, activities to be audited, organizations to
be notified, applicable documents, and schedule. Formal audits must include evaluations of the site-
specific field and laboratory activities and analytical laboratory protocols specified in the QAPPs.
These evaluations should include observations of activities and interviews of selected personnel.
Audits shall be performed in accordance with written procedures and checklists.
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actions are required, the site management shall also provide a schedule that details all follow-up
activities and the final resolution to the appropriate DOE field office. QAPjPs shall include a description
of the organization(s) and person(s) responsible at each site for tracking corrective actions.

Before the initial waste shipment from each participating site, a final report of the status or resolution
of all conditions adverse to quality resulting from the formal audit must be provided by the audit team
leader to the CAO QA manager and the NTP Waste Acceptance manager.

2.1.2 Noanconforman n ional Vari

The status of work and the Program activities at participating sites shall be monitored and controlled
by the site project manager and site project QA officer. This monitoring and control shall include
{1) nonconformance identification, documentation, and reporting and {2) operational variance

identification, documentation, and reporting.

2.1.2.1 Nonconformances. Nonconformances are uncontrolled and unapproved deviations from an
. approved plan, procedure, or expected result. Nonconforming items and activities are those that do
not meet the Program requirements, procurement document criteria, or approved work procedures.
Noﬁconfoming items shall be identified by marking, tagging, or segregation, and the affected
organization(s) notified. Participating sites shall disposition nonconforming items as appropriate in
accordance with the QAPD. Disposition of nonconforming items shall be identified and documented.
The QAPjPs shall identify the person(s) responsible for evaluating and dispositioning nonconforming
items and shall include referenced procedures for handling them.

Management at alt levels shall foster a "no-fault®" attitude to encourage the identification of
nonconforming items and processes. Nonconformances may be detected and identified by anyone
performing Program activities, including

e Project staff - during field operations, supervision of subcontractors, data validation and
verification, and self-assessment

e Laboratory staff - during the preparation for and performance of laboratory testing;
calibration of equipment; QC activities; laboratory data review, validation, and verification;
and self-assessment

« QA personnel - during oversight activities or audits

A nonconformance report shall be prepared for each nonconformance identified. Each nonconformance
report shall be initiated by the individual(s) identifying the nonconformance. The nonconformance
report shall then be processed by knowledgeable and appropriate personnel. For this purpose, a
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A Record of Variance must contain at least the following information:

Title or heading, "Record of Variance”

Waste container or sample identification number

Reason for the deviation from the requirements contained in the QAPjP or SOP

A description of the variation from the accepted sampling, testing, or analytical procedure
A description of special equipment or personnel required

Initiator’s signature and date

Supervisor’s signature and date

Site project manager’s signature and date

Site project QA officer’s signature and dats

2.1.3 Quality Improvement V
The NTPO team leader shall be responsible for implementing, assessing, and improving this QAPP. The

objective is to ensure quality through appropriate training, planning, controlling of work operations,
verifying, and reviewing resuilts, and to achieve a rising standard of quality through continuous
improvement. The focus of quality improvement should be to reduce the variability of each process
that influences the quality of the data. Each participating site shall include in its QAPjP a description
of the processes for detecting and preventing quality problems and ensuring quality improvement. This
‘description shall include the specific quality-related information that will be analyzed to identify trends

that adversely impact quality.

2.1.4 Management Assessment
Management at all leveis of an organization participating in a CAO program shall periodically assess

the performance of their organization, in conformance with the QAPD. Management assessment
results shall be documented and used as input to the organization’s continuous improvement process.

2.1.5 Independent Assessment
In addition to the audits performed by CAQ, site personnel shall perform at least one independent

assessment annually in accordance with QAPD criteria. These assessments shall focus on the
performance of work with regard to requirements contained in this QAPP, site QAPjPs, SOPs, and other
site-specific documentation, as applicable. QAP;Ps shall include a description of the personnel, roles,
and responsibilities for these assessments. Personnel performing these assessments shall be
technically knowledgeable of the processes they are assessing, but must not have any direct
responsibilities for those processes. The results of these independent assessments shall be reported
to the site project manager. Problems noted during the assessments shall be tracked and resolved by
the line management having direct responsibility for that area.
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2.3 Performance Demonstration Program
Each testing and analytical facility performing Program activities shall participate in the PDP and

demonstrate conformance to the QA objectives for the Program. The NTP Waste Characterization
manager at CAO shall administer the PDP. Each facility, through participation in the PDP, will
demonstrate and document its performance characteristics. Overall system performance shall be
evaluated by each testing and analytical facility’s participation in the PDP. The PDP is described in the
following series of documents or plans:

¢ Performance Demonstration Program FPlan for Nondestructive Assay for the TRU Waste
Characterization Program (NDA PDP Plan){DOE 1994a)

¢ Performance Demonstration Program Plan for the Analysis of Simulated Headspace Gases
for the TRU Waste Characterization Program (Gas PDP Plan}{DOE 1995c)

¢ Performance Demonstration Frogram Plan for the Analysis of Solidified Wastes for the TRU
Waste Characterization Program (Solid PDP Plan)(DOE 1995d)

Single blind audit samples shall be prepared and distributed to each of the RA facilities and analytical
laboratories participating in the Program by an independent organization. RA facilities and analytical
laboratories shall be evaluated semiannually. The NTP Waste Characterization manager shall provide
written notification of the adequacy of a RA facility and analytical laboratory and approval of its
participation in the Program to the appropriate DOE field office management.

R-4913



Section: 3.0
Revision: O
Date: 4/30/9%
Page 1 of 18

CAOD-94-1010

3.0 DATA VALIDATION, USABILITY, AND REPORTING

Certain steps are necessary to ensure Program data meet the level of quality needed for the compliance
activities outlined in Section 1.3. These steps will be taken at three levels; 1) the data generation
level; 2) the project level; and 3) the CAO level. This system of data review, validation, and
verification will ensure that proper data generation and management procedures are followed by all
parties participating in the Program. QAPjPs and SOPs shall implement the requirements contained in

this section.

As part of the Program, waste containers will be tested in testing batches. A testing batch is a suite
of waste containers undergoing radioassay (Section 9.0) or radiography (Section 10.0) using the same
testing equipment. A testing batch can be up to 20 waste containers without regard to waste matrix.
Samples will be collected in sampling batches. A sampling batch is a suite of samples of similar matrix
{i.e., gas or solid) collected consecutively using the same sampling equipment within a specific time
period. A sampling batch can be up to 20 samples (excluding field QC samplesl), all of which must be
~collected within 14 days of the first sample in the batch. Samples will be analyzed in analytical
batches. An analytical batch is a suite of samples of simitar matrix (i.e., gas or solid) processed as a
unit, using the same analytical method, within a specific time period. An analytical batch can be up
to 20 samples (excluding laboratory QC samples), all of which must be received by the laboratory
within 14 days of the vélidated time of sample receipt (VTSR] of the first sample in the batch.

Data from testing, sampling, and analytical operations will be generated, and reported to the site
project office, as testing, sampling, or analytical batch data reports. The requirements for testing,
sampling, and analytical batch data reports are included in Sections 9.0 through 15.0.

3.1 Data Review, Validation, and Verification Requirements

Data review, validation, and verification requirements include procedures for the review, validation, and
verification of data at the data generation level; the validation and verification of data at the project
level; and the verification of data at the CAO level. Data review determines if raw data have been
properly collected and ensures raw data are properly reduced. Requirements for data reduction are
provided in Sections 9.0 through 15.0, as appropriate, and in the Methods Manual. Data validation
confirms that the data reported satisfy the requirements defined by the user and is accompanied by
signature release. Data verification authenticates that data are in fact that which is claimed. The
procedures presented in this section ensure that Program records furnish documentary evidence of

quality.
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The data have been feviewed for tranééfiption errors.

The testing, sampling, or analytical data QA documentation (testing batch, sampling
batch, or analytical batch) is complete and includes raw data, calculation records, COC
forms, calibration records, QC sample results, and gas camster sample tags (if
applicable).

QC sample results are within established control limits, and if not, the data have been
appropriately qualified (Sections 7.0 through 15.0).

Reporting flags were assigned correctly as specified in Sections 11.0 through 15.0.

Sample holding time and preservation requirements were met, or exceptions
documented. '

Radiography tapes have been reviewed, at a minimum for every tenth waste container,
against the data reported on the radiography form to ensure that the data are correct
and complete.

Field sampling records are complete and include the documentation specified in
Section 6.1 of this QAPP.

One hundred percent of the data must receive technical sypervisory signature release for
each testing batch, sampling batch, and analytical batch. This release must ensure the
following:

The data are technically reasonable based on the technique used.

All data have received independent technical review with the exception of radiography
tapes, which shall receive periodic technical review as specified above.

The testing, sampling, or analytical data QA documentation (testing batch, sampling
batch, or analytical batch) is complete and includes raw data, calculation records, COC
forms, calibration records, QC sample resuits, and gas sample canister tags (if
applicable).

Sample holding time requirements were met, or exceptions documented.

Field sampling records are complete and include the documentation specified in
. Section 6.1 of this QAPP.

BB mist receive GA officer signature releasé. This release

" Independent technical and technical supervisory reviews have been performed as

evidenced by the appropriate signature releases.

The testing, sampling, or analytical data QA documentation (testing batch, sampling
batch, or analytical batch) is complete as appropriate for the point of data generation
li.e., radiography, RA, sampling, and analysis).
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« The site project manager and site project QA officer shall ensure that a repeat of the data
generation level review, validation, and verification is performed on the data for a minimum
of one randomly chosen waste container quarterly (every three months). This exercise will
document that the data generation level review, validation, and verification is being

performed according to implementing procedures.

In association with the project-level validation and verification described above, the site project
QA officer must prepare a Site Project QA Officer Summary and the site project manager {or designee)
must prepare a Data Validation Summary. The Site Project QA Officer Summary includes, on a per
waste container basis, a validation checklist for each testing, sampling, and analytical batch.
Checklists for the Site Project QA Officer Summary must be sufficiently detailed to validate all aspects
of a testing, sampling, or analytical batch that affect data quality. The Data Validation Summary
provides confirmation that, on a per waste container basis, all data have been validated in accordance
with the site QAPJP.*The Data Validation Summary must list each testing, sampling, or analytical
batch, describe how the vafidation was performed and whether or not problems were detected, and
include a statement indicating that all data are acceptable.

‘Once the data have raceived project-level validation and verification, the site project manager must
ensure that the laboratory is notified. Samples must be retained by the laboratory until this notification
is receive&. Gas sample canisters may then be released from storage for cleaning, recertification, and
subsequent reuse. Sample tags must be ;emoved and forwarded to the site project QA officer before
recycling the canisters. If the site proiéci iﬂanager réqhests that samples or canisters be retained for
future use (e.g., an experimental holding time study}, the same sample identification and COC forms
shall be used and cross-referenced to a document which specifies the purpose for sample or canister

retention.

3.1.3 CAQ Level
The third and final level of data verification occurs at CAQ ahd must, at a minimum, consist of an

inventory Mof the data packages m"\nnfy eomplatonass The CAQ Office of Regulatory
Compliance manager is responsible for the verification that dats packages’include the following:

* Project-level signature releases
* Listing of all wasts cbntainers being reported in the package

e Listing of all testing, sampling, and analytical batch numbers associated with sach waste
container being reported in the package

¢ Data package case narrative
e Site Project QA Officer Summary

R-4913



CAO-94-1010 . Section: 3.0
: Revision: 0
Date: 4/30/95
Page 7 of 18

3.2.1 Precision
Precision is a measure of the mutual agreement among multiple measurements of a single analyte,

either by the same method or by different methods. Precision is either expressed as the relative
percent difference (RPD) for duplicate measurements or as the percent relative standard deviation
(%RSD) for three or more replicate measurements. For duplicate measurements, the precision
expressed as the RPD is calculated as follows:

¢ -G
RPD €, +C) + 100

2

{(3-1)

where C, and C, are the two values obtained by analyzing the duplicate samples. C, is the larger of

the two observed values.

For three or more replicate measurements, the precision expressed as the %RSD is calculated as

follows:

%RSD = £ « 100 (3-2)
y

where s is the standard deviation and y is the mean of the replicate sample analyses.

The standard deviation, s, is calculated as follows:
sx |2 0IP (3-3)
inl B - 1

where y, is the measured value of the /™ replicate sample analysis measurement, and n equals the

number of replicate analyses.

Another aspect of precision is associated with analytical equipment calibration. In these instances, the
percent difference (%D) between multiple measurements of an equipment calibration standard shalt

be calculated as follows:

%D.IE_'_Cﬂ +100 (3-4)

1

where C, is the initial measurement and C, is the second or other additional measurement.
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3.2.4 Completeness .

Completeness is a measure of the amount of valid data (i.e., data that meets all QA/QC requirements)
obtained from the overall measurement system compaéed to the amount of data collected and
submitted for analysis. Completeness must be expressed as the number of samples analyzed with valid
results as a percent of the total number of samples submitted for analysis. Completeness, expressed
as the percent complete (%C), is calculated as follows:

%C = ¥ + 100 (3-8)
n

where Vis the number of valid analytical results obtained and n is the number of samples submitted

for analysis.

3.2.5 Comparability

Comparability is the degreé to which one data set can be compared to another. Comparability of data
generated at different sites will be assured through the use of standardized, approved testing, sampling
. and analytical techniques and by meeting the QAOs specified in Sections 7.0 through 15.0. The
techniques presented in Sections 7.0 through 15.0 of this QAPP, and provided in greater detail in the
Metﬁods Manual, are acceptable and will meet Program requirements.

3.3 Reconcilistion with Data Quality Objectives

Reconciling the results of waste testing and analysis with the DQOs provides a way to ensure that data
will be of adequate quality to support the regulatory compliance programs described in Section 1.3 of
this QAPP. Reconciliation with the DQOs will take place at both the project levef and the CAQ level.
At the project level, reconciliation will be performed by the site project manager; at CAQ, reconciliation
will be performed by the CAO Office of Regulatory Compliance manager.

3.3.1 Reconciliation at the Proiect Level

In association with the data validation and verification described in Section 3.1.2, the site project
.manager will ensure that all data generated meet the DQOs provided in Section 1.5 of this QAPP. To
do sa, the site project manager must assess whether data of sufficient type, quality, and quantity have
been collected. The site project manager must determine if the variability of the data set is small
enough to provide the required confidence in the resuits. The site project manager must also determine
if, based on the desired error rates and confidence levels, a sufficient number of valid data points have
been determined. In addition, the site project manager must document that random sampling of

containers was performed for the purposes of waste stream characterization.
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regulatory weight/volume concentration (in the TCLP extract) assuming 100-percent analyte

dissolution. Table 3-1 lists the Program RTL values for the TC contaminants {VOCs, SVOCs, metals).

3.3.2 Reconciliation at the CAO Level

In association with the data verification described in Section 3.1.3, CAO must also ensure that data
of sufficient type, quality, and quantity have been collected to meet Program DQOs. The CAO Office
of Regulatory Compliance manager is responsible for determining if sufficient data have been collected

to determine the following:

+ The concentration of headspace gas VOCs in the total waste inventory to support a
demonstration that VOCs will not migrate through the air beyond the WIPP unit boundary
in concentrations greater than EPA-determined health-based limits during WIPP operations;

¢ The concentration of VOCs, SVOCs, and metals in the total waste inventory to support a
demonstration that hazardous constituents will not migrate beyond the WIPP unit boundary
in concentrations greater than EPA-determined heaith-based limits;

o The total curie, hydrogen, and methane concentrations in TRU waste to support revision
of the thermal power restrictions for shipment of waste in the TRUPACT-);

e An inventory of radioactive materials and physical waste forms to support an assessment
of repository performance;

s  Whether waste streams probosad for disposal in WIPP have been adequately characterized;
and

s Whether data supports the preparation of the WIPP facility no-migration variance petition,
the WIPP RCRA permit application, the WIPP facility 40 CFR Part 191 Certification
Application, and a revised safety analysis report for the TRUPACT-II.

Data reporting requurements deﬁne the type of information and the method of transmittal for data
transfer from the data generation level to the project level and from the project level to CAO. The
requirements for each level are discussed below and illustrated by Figure 1-5.

3.4.1 Data Generation Level . R
Dats. lhdﬂﬁ; i WREIRiroed SRR c eopvfromﬂn data generation level to the pré;octlevq Transmitted
data shall mclude all testmg, sampling, and analytical batch data reports, and data review checklists.
The report forms and checklists used must contain all of the information required by the testing,
sampling, and analytical techniques dqscribed in Sections 7.0 through 15.0 of this QAPP, as well as
the signature releases to document the review, validation, and verification as described in Section 3.1.
All testing, sampling, and analytical batch data reports and checklists shail be on approved forms, as
providdd in site-specific documentation. ;
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Testing, sampling, and analytical batch data reports shall be forwarded to the site project office. Site
QAPjPs shall specify the individual at the site project office who will receive these reports. Testing
batch data reports shall be forwarded to the site project office within 28 days of the testing of the last
waste container in a-testing batch. Sampling batch data reports shall be forwarded to the site project
office within 28 days of sample collection of the last sample in a sampling batch. Analytical batch data
reports shall be forwarded to the site project office within 28 days of the VTSR of the last sample in
an analytical batch. After review by the site project QA officer, all batch data reports will be
forwarded to the site project manager as indicated in Figure 1-5. Batch data report requirements are
identified in Sections 7.0 and 8.0 for sampling techniques, and Sections 9.0 through 15.0 for testing
and analytical techniques. All testing, sampling, and analytical batch data reports shall be assigned
serial numbers, and each page shall be numbered at the bottom. The serial number used for data

reports can be the same as the testing, sampling, or analytical batch number.

QA documéntation shall be maintained in either testing, sampling, and analytical facility files, or site
project files for those facilities located on sites. Contract waste operation facilities shall forward
_ testing, sampling, and analytical QA documentation along with testing, sampling, and analytical batch
data reports to the site project office for inclusion in site central files.

3.4.2 Project Level |
There are two aspects to project level reporting. First, sufimarized testing, sampling, and analytical
data must be reportsd on a per-waste container basis. Second, summarized characterization
information must be reported on a waste stream basis. |

— D

.
.
RN

Summarized tutin'. sampling, and analytical data shall be transmitted by hard copy from the site
project manager to CAQO witen requested.j Participating sites shall combine data from individual waste .
containers.into data mg« reporting. yHard copy data packages shall consist of the foliowing:

PP Bul L o

e Cover page with the site name, program identification, waste container numbers for
containers included in the data package, and release signatures of the site project manager
and site project QA officer

* Table of contents

¢ A concise narrative that summarizes the results of the project-level review and briefly
describes any problems or other noteworthy items of interest associated with the data
(i.e., nonconformance reports, operational variances). The narrative shall include separate
sections which address resufts of duplicates/replicates and nonconformance reports
associated with the waste containers being reported in the package.
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TABLE 3-2
Requirements for Electronic Transmittal of Data Packages
Number of
Required
Report Element Fields Description of Required Fields Field Type*
Cover Page 2 Site name Memo
Program identification Memo
Table of Contents 1 Listing of the types of data included in the Memo
data package
Case Narrative -1 Concise narrative which summarizes results of Memo
projectdevel review and any problems
associated with the date
Waste Container List 2 Waste container number Alpha-numeric
Waste container package date Alpha-numeric
Radiography Data 13 Waste container number Alpha-numeric
item Description Code Alpha-numeric
TRUCON code® Alpha-numeric
Matrix parameter category Numersic
Waste container examination date Date
item Description Code changed (yes/no)® Logical
Visual examination performed (yes/no) Logical
- Matrix parameter category confirmed (yes/no)  Logical
Waste material parameters Memo
Weight of waste material parameters Numeric
Weight of waste material parameters Logical
confirmed (yes/no)
Layers of packaging present Numeric
Comment section Memo
. |

*Fieid types have the following minimum spsce requirements: Alpha 1 - 50 spaces; Alpha 2 - 2 spacé: Alpha-
numeric - 20 spaces; Date (MMDDYY) - 8 spaces; Logical - 1 space; Memo - N/A.

bThese items are not addressed by this program but are reported to consalidate information from the WIPP-WAC

and TRAMPAC.

“Site project QA officer.
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Number of
Required
Report Element Fields Description of Required Fields fField Type*
Innermost Layer of 11 Waste container number Alpha-numeric
Confinement item Description Code Alpha-numeric
Headspace Gas Data TRUCON code® Alpha-numeric
Matrix parameter category Alpha-numeric
innemmaost layer identification Alpha-numeric
Date sampled (per layer) Date
Date analyzed (per layer) Date
Analyte name Alpha 1
Concentration (vol% for H, and CH,) Numeric
Concentration (ppmv for VOCs) Numeric
Reporting flag Alpha 2
Solid Waste 9 Waste container number Alpha-numeric
Total VOC Data item Description Code Alpha-numeric
TRUCON code® Alpha-numeric
Matrix parameter category Alpha-numeric
Date sampled Date
Date analyzed Date
Analyte name _ Alpha 1
Concentration (mg/kg) Numeric
Reporting flag Alpha 2
Solid Waste 9 Waste container number Alpha-numeric
Total SVOC Data ftem Description Code Alpha-numeric
TRUCON code® Alpha-numeric
Matiix parameter category Alpha-numeric
Date sampled Date
Date analyzed Date
Analyte name Alpha 1
Concentration (mg/kg) Numeric
Reporting flag Alpha 2

SField types have the following minimum space requirements: Alpha 1 - 50 spaces; Alpha 2 - 2 spaces; Alpha-

numeric - 20 spaces; Date (MMDDYY) - 8 spaces; Logical - 1 space; Memo - N/A.

5These items are not addressed by this program but are reported to consolidate information from the WIPP-WAC

and TRAMPAC.
°Site project QA officer.
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4.0 MEASUREMENT AND DATA ACQUISITION

Participating sites shall develop QAPjPs and SOPs for impiementing the Program as specified in this
QAPP. The site project manager shall be responsible for developing site-specific sampling plans based
on existing TRU waste inventory information and statistical sampling protocols as described in
Section 5.0. Waste and sample custody shall be maintained throughout the Program activities as
described in Section 6.0. All techniques shall be performed by qualified personnel using SOPs that
address the requirements specified in Sections 7.0 through 15.0.

The requirements descnibed in Sections 4.1 to 4.6 are common to all testing, sampling, and analytical
techniques and are in addition to the specific requirements described in Sections 7.0 through 15.0 of
this QAPP. Sections 4.1 to 4.6 follow the format of Sections 7.0 through 15.0 and provide a general
discussion of the information provided for each testing, sampling, and analytical technique. All of the
requirements inciuded in Sections 4.2 through 4.5 must be implemented at the sampling, testing, and
analytical facilities with site-specific SOPs.

4.1 Quality Assurance Objectives

The objectives for data quality are presented in this subsection for each testing, sampling, and
analytical technique in terms of precision, accuracy, MDL, PRQL, completeness, comparability, and
representativeness, as applicable. By meeting the QAOs, data will support the DQOs presented in
Section 1.5 of this QAPP and, in tum, support the regulatory compliance programs presented in
Section 1.3 of this QAPP.

4.2 Methods Requirements

All participating sites must follow acceptable and approved testing, sampling, and analytical techniques
so that processes affecting Program quality are controlled. If sites dévalop methods other than those
specified in Sections 7.0 through 15.0, approval must be received from CAQO prior to their use in
Program activities. Included for each technique is a description of the required equipment,
implementation or extraction requirements, decontamination procedures, and specific performance

requirements.

Supplies and consumables support the testing, sampling, and analytical techniques and may include
sampling containers, reagents, gases, deionized water, decontamination materials, hoses, and other
ancillary equipment. If supplies or consumables of a certain material type, dimension, or purity are
critical to the quality of the data, these criteria will be specified for the technique.
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Reference standards {physical and chemical) must be used for calibration. Physical standards must be
stored separately from working measurement and test equipment, where possible. Equipment that
cannot be calibrated must be removed from service and isolated to prevent inadvertent use, or it must
be tagged to indicate that it is out of calibration. Such equipment must be repaired and recalibrated

to Program requirements before it can be used again.

Instrument instruction manuals must be kept on file for reference purposes. Records must be prepared
and maintained for each piece of calibrated equipment to indicate that established calibration

procedures have been followed. These records must be kept in the site project files and must include

Equipment identification/serial number

Name of device

Calibration and/or maintenance schedule

Procedure(s) and revision number for calibration and/or maintenance

Date and results of last calibration with signature of person performing calibration
Date for next scheduled calibration

Facility or organization performing calibration

Nonconforming conditions related to the equipment (if applicable)

Corrective actions taken to eliminate nonconforming conditions (if applicable)
Standards used for calibration with certification papers

Any piece of equipment that fails to meet continuing calibration requirements must be recalibrated and
must be certified to be in calibration prior to reuse. All affected measurements, assays, or
examinations made since the last calibration of that piece of equipment must be rerun.

4.6 Data Management

Raw data obtained by testing, sampling, and énalyzing TRU waste in support of the Program shall be
identifiable, legible, and provide documentary evidence of quality. The reporting requirements at the
data generation level are provided for each technique in Sections 7.0 through 15.0 of this QAPP. All
participating testing, sampling, and analytical facilities must use approved forms, provided in
site-specific documentation, for reporting Program data.

R-4913



CAQ0-94-1010 Section: 5.0
Revision: O
Date: 4/30/95
Page 1 of 16

5.0 SAMPLING PROCESS DESIGN

The data collection design for the Program is presented in Figure 5-1 for retrievably stored waste and
in Figure 5-2 for newly generated waste. All TRU waste must be characterized to meet the DQOs as
specified in Section 1.5 of this QAPP. Characterization of newly generated waste can be largely
accomplished prior to or during packaging operations, while characterization of retrievably stored waste
requires testing, sampling, and analysis of waste in containers. Sites should pursue opportunities to
determine matrix parameter category, waste material parameter weights, perform RA, and perform
sampling of homogenous solids and soil/gravel prior to packaging newly generated waste. QAPjPs
must describe the processes to be used for the efficient characterization of newly generated waste.

Sites will utilize acceptable knowledge to sort waste containers into waste streams. Elements of
acceptable knowiledge that_ should be utilized include; the process that generated the waste, the
material inputs to the process that generated the waste, the time period during which the waste was
generated, the material input changes to the process during the waste generation time period, and the

- physical form of the waste. Utilization of acceptable knowledge in sorting waste containers into waste
streams should enable sites to minimize the variability of hazardous constituent concentrations among
waste containers. In accordance with the statistical procedures described in this section, a reduction
in variability of hazardous constituent concentrations in a waste stream will result in a reduction in the
number of samples that must be collected and analyzed to characterize the waste stream, thus
reducing the cost of characterization. Reduced waste stream variability also helps ensure that the
waste stream will be properly characterized. Therefore, a waste stream should be comprised of
relatively homogenous wastes and waste streams should not be combined.

For the Program, a waste stream is defined as waste material generated from a single process or
activity. Waste may be generated as either process or process batch waste streams. A process is
defined as a system or series of continuous or regularly occurring actions taking place in a
predetermined manner over extended periods of time resulting in a product that is substantially
uniform. A process batch is defined as an amount of material subjected to a particular unit chemical
process, unit physical mixing process, or other short-term operation, resulting in a final product that
is substantially uniform.

Each waste stream must be characterized in accordance with the requirements of Section 5.2.
Retrievably stored waste containers from waste streams in the homogenous solids and soil/gravel
matrix parameter categories {S3000 and S4000 summary categories) must be selected for RCRA
characterization following the statistical approach specified in Section 5.3.1. Retrievably stored waste
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Total populstion of nowly generated waste containers.
y
Verify that processes generating waste have operated within
established and documented administrative controls.
(]
Using acceptable knowiedge, sort waste containers into waste streams.
Y
Assign each waste stream to a WIPP acceptable
matrix parameter category as fisted in the BIR.
v
Document and verify the matrix parameter category and wasto material
parameter weights during waste container packaging operations in
accordance with Section 6.3.3.
y
Radicassay all wasts contsiners in accordance with Section 9.0,
y
Sampie and analyze the headspace gas of all waste containers
in accordance with Sections 7.0, 11.0, and 12.0.
y
Y y
Randomiy select one waste Based on acceptable
container per ysar or one per knowledge, determine if waste
process batch from waste streams in the debris wastes
streams in the homogenous and special waste
solids and soil/gravel matrix matrix pacameter categories
parameter categories (S3000 (S5000 and X7000 summaery
and S4000 summary categories) categories) sre RCRA
for RCRA charscterization in - hazardous or nonhazardous
accordance with Section 6.3.3. :
Y
Sample and analyze sach
selected waste container for
RCRA-reguiated hszardous
constituents in accordance
with Sections 8.0, 13.0,
14.0, and 15.0.
Y
Based on resuits, determine
if waste streams are RCRA
hazardous or nonhazsrdous and
report avefege concentration
of hazardous constituents.
v y
vy

From the waste stream characterization data, develop
a description of each wasets stream.

FIGURE 5-2

Data Collection Design for Characterization of Newly Generated Waste
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5.2.1 Homogenous Solids and Soil/Gravel '
Homogenous solids (summary category S3000) are defined in DOE (1995a) as solid waste materials,
exciuding soil/gravel that do not meet the EPA criteria for classification as debris. Homogenous solids
may include water or other residual or absorbed liquids. Examples of homogenous solids are siudges
and particulate-type materials. This summary category includes waste that is at least 50 percent by
volume homogenous solids. The balance of the matrix may be other solid physical/chemical forms.
DOE (1995a) defines soil/gravel (summary category $S4000) as waste estimated to be 50 percent by
volume soil, including sand and silt, or rock and gravel that does not meet the EPA criteria for

classification as debris.

The analytical parameters, techniques, and compliance programs for characterization of waste streams
of homogenous solids and soil/gravel are listed in Table 1-3. RCRA-regulated VOCs and SVOCs may
be present in waste streams in the homogenous solids and soil/gravel matrix parameter categories.
With the exception of sait waste (matrix parameter category S3140), each of the waste streams must
be sampled and analyzed for total RCRA-regulated VOCs and SVOCs (Tables 13-1 and 14-1)}, in

-accordance with the requirements of Sections 8.0, 13.0, and 14.0. Knowledge of the electrorefining

processes that generate salt waste indicates high-temperature molten salt extraction is involved. This
knowledge is adequate to demonstrate that organic coﬁ;ﬁments are not present in salt waste.
Transformer oils containing polychlorinated biphenyls (PCBs) have been identified in a limited number
of waste streams included in organic siudoés {matrix parameter category S3220). Therefore, waste
streams included in the organic sludges matrix parameter category must be analyzed for PCBs.

Waste streams of homogenous solids and soil/gravel may also contain RCRA-regulated metals.

Therefore, these waste streams must be sampled and analyzed for total RCRA-réqulate‘d metals
(Table 15-1), in accordance with the requirements of Sections 8.0 and 15.0, prior to transport to the
WIPP facility. The rationale for using total analysis is discussed in Section 1.4.

5.2.2 Debris Wastes and Special Waste

DOE (1995a) defines debris wastes (summary category S5000) as waste that is at least 50 percent
by volume materials that meet the EPA criteria for classification as debris. These criteria are as

follows:

Debris means solid material exceeding a 60 mm particle size that is intended for disposal and
that is: 1) a manufactured object, or 2) plant or animal matter, or 3) natural geologic material.
However, the following material are not debris: 1) any material for which a specific treatment
standard is provided in [40 CFR] Part 268, 2) process residuals such as smeiter slag and
residues from the treatment of waste, wastewater, sludges, or air emission residues; and
3) intact containers of hazardous waste that are not ruptured and that retain at least
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Each site must document the random selection of waste containers in its site-specific sampling plan.
The site-specific sampling plan must contain sufficient information to demonstrate that a random
sample of the waste stream was obtained. Individua! site-specific sampling plans must address issues,
operational constraints, and As Low As Reasonably Achievable (ALARA) concerns related to container
selection and retrieval. The site project manager' shall be responsible for review and approval of the

site-specific sampling plan.

Representativeness of containers of retrievably stored waste subjected to visual examination and
retrievably stored and newly generated waste subjected to homogenous solids and soil/gravel sampling
and analysis will be validated through documentation that a true random sample was collected. Since
representativeness is a quality characteristic that exprésses the degree to which a sample or group of
samples represent the population being studied, the random sampling of waste streams ensures
representativeness on a Program level. The site project manager shall verify that the samples collected
from within a waste stream were selected randomly. True random sampling involves the proper use
of random numbers for identifying samples to be collected; haphazard selection or selection based on

- convenience do not constitute random sampling. The random sampling process used to characterize
a waste stream must ensure that all waste containers in that waste stream have an equal probability
of being selected for characterization activities.

It is understood that it may not be logistically feasible to characterize some waste streams in their
entirety with a single sampling episode because of staging and transportation requirements. [(n these
cases, it is allowable to characterize an available portion, or lot, of a waste stream. The
characterization then applies to the waste stream lot only. This is acceptable because the primary
objective is to characterize a group of relatively homogenous wastes. The statistical method described
in Section 5.3.1 applies directly to such a strategy. Therefore, in Section 5.3.1, waste stream may
be considered synonymous with waste stream lot.

Statistical approaches must be followed to select retrievably stored waste containers from waste
streams for characterization. Two statistical approaches are discussed. The first is applicable to
retrievably stored homogenous solids and soil/gravel. Its goal is to classify specific waste streams as
hazardous or nonhazardous by determining the average concentration of RCRA-regulated constituents
in selected waste containers (Section 5.3.1). The second statistical procedure is applicable to
retrievably stored homagenous solids, soil/gravel, debris wastes, and special wasta. [ts goal is to
select répresentative waste containers for visual examination to confirm the matrix parameter category
and waste material parameter weight estimates as determined by radiography (Section 5.3.2). Waste
containers selected for visual examination must also undergo headspace gas sampling and analysis of
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Segregate waste containers
into waste streams,

‘

Obtain preliminary estimates
of mean and variance for each
contaminant, and determine
contaminant with highest
coefficient of variation.

‘

Calculata number of samples
and asnalyses required for
contaminant with highest

coefficient of variation.

'

Randornly sampia and analyze
the number of additional
required waste containers.

'

Calculate U(:L.° for mean
of sach contaminant.

Yes

U
for the mean
<RTL

Classify wasts stream as
nonhazardous for this contaminant.

Classify waste stroam as
hazardous for this contaminant.

RTL = Reguistory Threshold Limit
UCL,, = Upper 90-percent one-sided confidence limit

FIGURE 5-3

Statistical Approach to Sampling and Analysis of Waste Streams of
Retrievably Stored Homogenous Solids and Soil/Gravel
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The calculated number of required waste containers will then be randomly sampled and anaiyzed. If
waste container samples for the preliminary mean and variance estimates were randomly collected
from the same waste stream lot being examined and were collected and analyzed in the manner
required for characterization samples, then these samples may be counted toward meeting the required
number. The number of waste containers that must be sampled is dependent on defined levels of

acceptable error for the hazardous versus nonhazardous determination, as described below.

Upon completion of the required sampling, final mean and variance estimates, and the UCL,, for the
mean concentration for each contaminant must be determined. The UCL,, for the mean concentration

of each contanﬁinant will be calculated in accordance with the following equation:

- ¢ s
UCLy = x+ =21 (5-7)
Vn

where s is the sample standard deviation and x is the sample mean.

The observed sample CV must be checked against the preliminary estimate for CV used in determining
the number of samples to be collected before proceeding. If the observed sample CV is greater than
the preliminary estimate for CV, the required number of samples must be recomputed using the
observed CV. If the observed sample CV éstimate results in greater than 20 percent more required
samples, then additional sampling and analysis must occur. Once sufficient sampling and analysis has
occurred, the determination of whether the waste stream is RCRA-hazardous or nonhazardous will
proceed. The determination will be made with 90-percent confidence. If the UCLy, for the mean
concentration is less than the RTL, the waste stream will be classified as nonhazardous for this
contaminant. If the UCL,, is greater than or equal to the RTL, the waste stream will be classified as
hazardous for this contaminant.

Another way of looking at this comparison is as a test of the null hypothesis for each contaminant that
the mean contaminant concentration in the waste stream is greater than or equal to the RTL. The
aiternative hypothesis is that the mean contaminant concentration is less than the RTL. The
hypothesis test must be performed with a nominal Type 1 error rate of 10 percent. This means that
the contaminant must be considered present at hazardous levels unless it can be shown with
90-percent confidence that the mean is less than the RTL. The nominal Type Il error rate must be set
at 10 percent for the case in which the true mean value is one-half the RTL for the sample number
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lower or higher error rate could result, that is, the error rate may not be exactly 10 percent. Such

potential impacts are not atypical of similar studies.

5.3.2 Visual Examination of Retrievably Stored Homogenous Solids, Soil/Gravel, Debris Wastes, and
Special Waste

A different statistical procedure mﬁst be used to select retrievably stored waste containers for visual

examination. As a QC check on radiography, a statistically selected portion of the certified waste

containers must be opened and visually examined. The data from visual examination must be used to

check the matrix parameter category and waste material parameter weights as determined by

radiography {Section 10.0).

The data obtained from the visual examination must aiso be used to determine, with acceptable
confidence, the percentage of miscertified waste containers. Miscertified containers are those that
radiography indicates meet-the WIPP-WAC and TRAMPAC criteria, but visual examination indicates do
not meet these criteria. Note that the radiography requirements of Section 10.0 are separate from the
radiography requirements of WIPP-WAC and TRAMPAC certification.

Experience at INEL indicates two-percent of the radiography-certified waste containers have been
miscertified when compared to the results of visual examination (EG&G 19943), Participating sites

-must use this historical miscertification rate and incorporate future miscertification rates to calculate

the number of waste containers that must be visually examined during the first year of Program
activities. Once a site-specific miscertification rate can be determined, that miscertification rate must
be used to determine the number of waste containers that must be visually examined. This
miscertification rate must be determined sach year based on results of certification activities over a
minimum of 12 months. Table 5-1 provides the number of waste containers that must be visually
examined for several miscertification rates and waste container population sizes.

Table 5-1 has been developed with the use of an EG&G Idaho, Inc. engineering design file (EG&G
1994a). The number of waste containers requiring visual examination will ensure the Program is
80-percent confident that if the true miscertification rate is the same as the percent in the column
heading of Table 5-1 and if the indicated number of waste containers is examined, the UCL,, of the
miscertification percentage will be less than 14 percent (i.e., there is only a 10-percent chance that
the miscertification rate is greater than 14 percent). If the number of containers listed in Table 5-1 are
visually examined, it is simply guaranteed that the UCL,, of the miscertification percentage will be less
than 14 percent; 14 percent is a worst case. In actuality, when UCLy,s have been calculated from
sample data, most of them will be much smaller than 14 percent.
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To determine the number of waste containers requiring visual examination, the following assumptions
are necessary: ‘ '

e Waste containers were randomly selected, placed in storage, retrieved, and examined. This
random process ensures that a representative sample of waste containers is obtained.

e Only waste containers certified for compliance with WIPP-WAC and TRAMPAC will be
selected.

e There is a definable finite population of waste containers for which the proportion
miscertified is to be estimated {e.g., 200 drums).

e The percent of the waste containers that will be properly certified is based on site
experience with the certification program or 98 percent if no site experience is available

{first year only).

*  The certification process is uniform for all waste containers and is therefore unbiased
regardless of waste stream.

* The radiography system is functioning properly and is operated by qualified personnel.

The two-percent rate is used in the first year to ensure a required minimum of containers are opened
and'visually examined the first year. The project manager must evaluate whether or not the assumed
miscertification rate (two percent in the first year) is consistent with the miscertification rate observed
during visual examination. [f the assumed rate is inconsistent with the observed rate, Table 5-1 will
be consulted to determine whether additional containers must be visually examined. The requirement
will hold for each yearly selection of containers for visual examination.

As stated in the assumptions above, the sampling effort is to estimate a proportion in a finite
population. The number of containers to be selected for visual examination in Table 5-1 is based on
the hypergeometric probability distribution (Johnson and Kotz 1969; Kupper and Hafner 1989;
Department of Defense 1989). The acceptable level of uncertainty in the estimate of the proportion
{along with the information on the previous percentage miscertified) determines the number of waste
containers that must be examined. A detailed description of the method for determining the number
of containers to be examined is given in Appendix A.

The hypergeometric probability distribution is a result of sampling to estimate a proportion from a finite
population. Because it is easier to use, the normal distribution is sometimes used as an approximation
to the hypergeometric probability distribution to estimate confidence limits and sample sizes in
applications such as this. However, in this case, because the expected proportions are so small, the

normal approximation should nat be used as it will produce erroneous results. For a large N, say 500
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6.0 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

In order to ensure that t_he Program-generated data meet accepted standards for legal admissability and
defensibility, field logs, sample labels, and chain-of-custody {COC) forms must be maintained and
samples properly handied throughout the waste characterization process. These practices shall be
documented in QAPjPs, implemented by SOPs, and must be in accordance with EPA guidelines as
prescribed in NEIC policies and procedures (EPA 1991a).

6.1 Field Documentation

Field personnel must record information pertinent to the collection of samples and dacument
modifications to planned sampling activities. The field documentation procedures must comply with
the requirements specified in this section.

All information pertinent to field sampling shall be recorded. Records shall be dated and signed by the
individual who made the entry. Entries must be legible and contain only facts and observations.
' Language should be objective, factual, and free of speculation.

At a minimum, the following information must be recorded:
s Name of sampling facility
o Waste container identification number

¢ Sample identification number of each sampie referenced to the waste container from which
it was collected

* Type of sample (e.g., gas, solid)

* Type of sampling equipment used (e.g., manifold, direct canister, syringe)
o Time and date of sample collection

¢ Quantity of sample collected

* Type of sample container used (e.g., 40 mL VOA vial) and the equipment cleamna batch
or manufacturer’s lot number assigned to that container

e Sample preservatives used (e.g., HCl, 4°C)

01 Analysis requested

¢ QC designation, if applicable (e.g., equipment blank, field r;ference standard)
¢ COC record number
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6.2.2 [nnermost Laver of Confinement

Innermost layers of confinement must be consecutively numbered, and labeled starting with 1, as they
are sampled and removed from the waste container. The sample collected from each innermost layer
of confinement must be referenced to that particular innermost layer of confinement and to the waste

container.

6.2.3 Head e mpl ntain
Each SUMMA® canister used to collect samples of headspace gas must be inscribed with a five-digit

canister identification number that is unique to the Program and labeled with a canister tag as
| described below. It is recommended that the canister identification number begin with two alpha
characters that can be used to identify the laboratory that purchased the canister. These alpha
characters should be followed by three numeric characters which may increase sequentially with each

canister purchased.

anister

" Canister tags shall be used to document the physical existence of a sample and certification after
cleaning for the project file. A removable canister tag must be securely attached to each field and field
QC sample canister prior to shipment to the field. All information recorded on the tag must be made
in permanent ink. The completed canister tag will be removed by the analytical laboratory and placed
in the site project file. An example of a canister tag is provided in Figure 6-1.

Site QAPjPs shall include a copy of the canister tags used in the Program. These completed tags, or
documaents traceable to the canister, must include the following:

Sample identification number (13 digits, as described later in this section)
Sampler’s initials

Ambient temperature and pressure (°C and mm Hg, respectively)
Sampling organization

Sample description

Comment section

Requested analyses

Date and time of sample collection

Designation of whether the sample is a blank
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The QAPjP must describe a system for documenting sampling and canister conditions as follows:

¢ After cleaning, canister pressure must be recorded by the certifying laboratory. The final
pressures must be recorded for the manifold gauge and the canister gauge.

¢ Canister gauge and sampling manifoid pressures must be recorded in the field immediately
prior to and after sample collection.

¢ |n the analytical laboratory, canisters must be thermally equilibrated to laboratory ambient
temperature for 3 minimum of 24 hours prior to measurement of their pressure, and
canister pressure must be measured and recorded on the canister tag, or documents
traceable to the canister, immediately prior to sample preparation or analysis.

* In the analytical laboratory, ambient temperature must be measured and recorded on the
canister tag, or documents traceable to the canister, immediately prior to sample
preparation or analysis.

¢ Date, time, and initials of the responsible individual must be documented for each of the
above-mentioned measurements.

These documentation requirements may be met through the use of the example tag provided
(Figure 6-1), or through other documentation as described in a site QAP;P.

Sample |dentification N
Each sample must be assigned a unique identification number. Thirteen-digit canister sample

identification numbers shall be assigned in the following format:

z MMDDYY AALZES
sampling site identification date canister identification

where ZZ is a two-digit alpha character that designates the sampling site (e.g., IE for Idaho National
Engineering Laboratory or RF for Rocky Flats Plant}), MMDDYY are numeric characters corresponding
to the sampling date {in month-day-year format), and AA### is the alpha-numeric canister identification
number inscribed on, or permanently attached to, the sampie canister. For example, IE 031595
AWO005 would uniquely specify a headspace sample collected at the Idaho National Engineering
Laboratory on March 15, 1995, in SUMMA® canister number AW0O0S5.

6.2.4 Homogenous Solids and Soil/Gravel Sample Containers

A twelve-digit sample identification number must be assigned to each sample of homogenous solids
and soil/gravel collected. The sample identification number must have the following format: 12
alpha-numeric characters; two alpha characters must designate the sampling site (Z2), and the
remaining ten numeric characters must indicate the chronological sequence of homogenous solids and
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SAMPLE I1D: LABORATORY ID: .
{for 1ab use only)

ANALYSIS REQUESTED: DATE SAMPLED:

TIME SAMPLED:

PRESERVATIVE:

SAMPLER'S INITIALS:

EQUIPMENT CLEANING BATCH NUMBER OR MANUFACTURER'S LOT NUMBER:

REMARKS:

FIGURE 6-2

Homogenous Solids and Soil/Gravel Sample Container Label
EXAMPLE ONLY

R-4913



Section: 6.0

CAOQ-94-1010
Revision: O
Date: 4/30/95%
Page 9 of 17
WASTE CONTAINER CHAIN-OF-CUSTODY
Waste Container Number: COC No.:
Person Attaching Form: Date: Time:
Location Relinquished by Data Time Received by
Storage
Radiography :I
Radioassay 1
Gas sampling :I
1

Visusl exam

Solid samplings

Comments (note any discrepancies):

Disposition:

Comploted by: ——m Date:

Time:

FIGURE 6-3

Waste Container Chain-of-Custody Form
R-4913 EXAMPLE ONLY



CA0-94-1010 i Section: 6.0
Revision: 0

Date: 4/30/95
Page 11 of 17

A
e

6.4 Handling
Waste containers and samples must be handled in accordance with the requirements described below

as implemented by site SOPs. These requirements include minimum sample quantity required, type
of sample containers to be used, sample preservation requirements, and maximum allowable holding
times. Procedures for handling waste containers and samples prior to shipment to the analytical
laboratory and for tracking them throughout the sampling program are also described.

6.4.1 Waste Container

Waste containers and their contents must be allowed to equilibrate to the temperature of the sampling
area. The equilibrium period must be, at a minimum, 72 hours prior to sampling. To assure waste
characterization data are collected that will represent waste characteristics in the WIPP repository,
waste containers must be characterized at temperatures in the range of 18°C to 29°C.

6.4.2 Gas Sample Container

Gas samples must be collected in SUMMA® passivated sample canisters and promptly transferred to
' the responsible laboratory. Sample holding times and storage conditions must conform to the
requirements specified in Table 6-1. An overall holding time of 34 days (four days field holding time
plus two days transfer shipping allowance plus 28 days laboratory holding time) is required to expedite
the sampling and analytical process. Hegdspace samples must not be retained at the sampling site

longer than four days.

Based on data obtained on ambient air samples and mixed gas standards, it is anticipated that
headspace samples will be stable longer than the specified holding times. The programmatic 28-day
holding time and storage temperature for VOC analysis is also required for hydrogen and methane to
ensure uniform sample treatment and to simplify program operations. Headspace samples must be
kept between 0°C and 40°C; and must be shipped from the sampling site to the laboratories using the
fastest means available. All headspace samples must be handled in accordance with the COC
requirements outlined in Section 6.3. A signed and dated custody seal must be affixed to each
shipment container and installed across the container lid and body to provide visual evidence of
tampering. An example custody seal is provided in Figure 6-5.

6.4.3 Homogenous Solids and Soil/Gravel Sample Container

Handling requirements for samples of homogenous solids and soil/gravel must conform to the
requirements for sample quantity, container, preservation, and holding time specified in Table 6-2. The
sample quantities provided are the minimum amount that must be collected for each parameter per
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SAMPLE ID NO.: DATE:

SIGNATURE: PRINT NAME:

FIGURE 6-5
Sample Custody Seal
EXAMPLE ONLY
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sample. Additional sample quantities should be coilected for QC samples. Samples to be shipped to
the laboratory for analysis must be kept at a temperature-of 4°C {+2°C) from the time of collection

through the transport of samples to the laboratory.

Prior to shipment of samples to the laboratory, sample jars should be wrapped in plastic such as bubble
wrap to prevent breakage, and placed in a cooler or other appropriate container for shipment. The
sample COC forms must be placed in a waterproof plastic bag and taped to the underside of the
shipment container lid. If more than one shipment container is being used, documentation should be
placed in the same container as the samples listed on that documentation. A trip blank must be
included in each shipment container containing samples for VOC analysis. The trip blank must travel

with the VOC sample containers from the point of sample container preparation, through shipment to |
the sampling facility, and through shipment of the samples to the analytical laboratory. A signed and
dated custody seal must be affixed to each shipment container and installed across the container lid
and body to provide visual evidence of tampering. An example custody seal is provided in Figure 6-5.
Implementation of waste container and sample tracking requirements must begin in the planning stage

" of the sampling program. The tracking system to monitor the location and status of waste containers

and samples on a routine basis is the responsibility of each site project manager. Figure 6-6 is an
example of a waste container tracking log sheet that may be used for this purpose. Sample tracking
procedures shall also be implemented by the site project manager and documented in the site QAF;jP.
The procedure must outline the flow of information between parties responsible for sample acquisition,
sample analysis, data validation, data storage, data evaluation, and data use. An example sample
tracking log sheet is provided in Figure 6-7.

Participating laboratories must have a documented sample custody program that includes procedures
for sample receiving and log-in, sample storage and numbering, sample tracking in the laboratory, and
storage of laboratory data. At a minimum, this program must include written procedures for the

following:

Chronological sample number sequencing

Sample log-in (including determination of proper sample preservation)
Identification of sample custodian

Internal sample numbering and tracking systems

Transfers of custody within the laboratory

Example custody forms with instructions for use

Sample storage

Sample disposal

Analytical data maintenance and custody

R-4913



Section: 6.0
Revision: 0
Date: 4/30/9%5
Page 17 of 17

CA0-94-1010

ATNO 3NdWVX3
601 Buppui) sjdueg
L-9 3UNOIA
s(esjousdelosip Aus B30U) SIUSUNIOD
i
Lt ] o1leg | ey eleQ LU 0eq sjepjuy 08Q ([ neq s ong
. *‘ON Q| sidwieg
uojIBN|eA3 wieqQ Anug sseqeieg uoiepgen sisAppuy uopoeNo) Supsreyy
. e SR
133HS 907 ONIOVYUL I1dINVS

R-4913



CA0-94-1010 Section: 7.0
Revision: O
Date: 4/30/95
Page 1 of 23

7.0 HEADSPACE GAS SAMPLING

This section describes minimum requirements for the coliection of headspace gas samples using the
headspace gas sampling methods described in the Methods Manual. This protocol is designed to
ensure that representative headspace gas samples, including QC samples, are consistently collected
and transferred to the responsible laboratory in a manner that maintains their integrity. “"Headspace
gas” should be interpreted to mean hydrogen, methane, and the VOCs listed in Table 12-1 within a
layer of confinement. These sampling requirements must be followed to collect representative samples
from within TRU waste containers. Samples collected in accordance with this protocol must be
handled as specified in Section 6.0 of this QAPP.

The TRU wastes to be sent to the WIPP facility are packaged in 208-fiter (55-gallon) drums. Many
contain 90 mil polyethylene liners as shown in Figure 7-1. Inside each finer is a 208-liter {55-gallon)
poly bag that can contain waste items, residual materials, and/or packaging materials confined by

several layers of plastic bags (Figure 7-1).

This protocol for sampling of the headspace gas within TRU waste drums is based on guidelines in
EPA’s Method TO-14 (EPA 1988a) and SW-846. As such, it is applicable to sampling the headspace
gases in TRU waste drums containing waste in each of the matrix parameter categories described in
the BIR. The method can be used for hydrogen, methane, and specific VOCs that are vapors at room
temperature and pressure. It is based on the collection of headspace gas samples in SUMMA®

passivated canisters.

To accomplish headspace gas sampling, two SUMMA® canister-based headspace sampling methods
have been developed. The first of these uses a manifold, and is described in Section 7.2.1. The
second, a direct canister method described in Section 7.2.2, employs a needie and filter attached
directly to the SUMMA® sampie canister. Participating sites have the option of using either the
manifold or the direct canister methods, a combination of the two, or other equivalent methods for

some or all layers of confinement and for collecting QC samples.

The foilowing sections describe the equipment required to collect headspace gas samples from within
drums of TRU waste. The manifold and direct canister methods both incorporate the use of SUMMA®
canisters and are used when sampling each layer of confinement in the drum. Three different
sampling heads are described allowing sampling through the drum lid carbon composite filter, through

the drum lid itself, and through poly bags within the drum.-
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7.1 Quality Assurance Objectives
Headspace gas samples must be collected from three areas within drums of TRU waste (see

Figure 7-2): 1) the drum headspace (i.e., the headspace directly under the drum lid), 2) the 208-liter
(55-gallon) poly bag headspace, and 3) the headspace of the innermost layers of confinement. The
precision and accuracy of the drum headspace gas sampling operations must be assessed by analyzing
field QC headspace gas samples. These sampies must include equipment blanks, field reference
standards, field blanks, and field duplicates. Table 7-1 illustrates which classes of analytes are required
for each type of sample collected. If the QAOs described below are not met, a nonconformance report

must be prepared, submitted, and resolved (Section 2.1.2.1).

Precision
The precision of the headspace gas sampling and analysis operation must be assessed by simultaneous
collection of field duplicates for VOCs, hydrogen, and methane determinations. Corrective actions

must be taken if the RPD exceeds 25 percent.

.Accyracy

A field reference standard must be collected using the headspace gas sampling equipment to assess
the ai:curacy of the headspace gas sampling operation. Corrective action must be taken if the %R of
the field reference standard is less than 70 or greater than 130.

Compieteness
Sampling completeness shall be expressed as the number of valid samples collected as a percent of

the total number of samples collected. Participating sampling facilities must achieve a minimum
90-percent completeness. The amount and type of data that may be lost during the headspace gas
sampling operation cannot be predicted in advance. The importance of any lost or contaminated
headspace gas samples must be evaluated by the site project QA officer and corrective action must

be taken as appropriate.

Comparability
Consistent use and application of uniform procedures and equipment, as specified in the Methods
Manual, should ensure that headspace gas sampling operations are comparable when sampling

different layers of confinement and at the different sampling facilities.
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TABLE 7-1 .
Analyses Required for Each Type of Headspace Semple Collected
Waste Container Sample Type . vOCs* H,,CH,
Drum Drum Lid e °
55-Gallon Poly Bag ° .
Innermost Layer of Confinement e L
Field Duplicate ° °
Field Blank )
Equipment Blank .
Field Reference Standard . )

*See Table 12-1
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be calculated and documented in the field logbook. The total volume of headspace gases collected
during each sampling operation can be determined by adding the combined volume of the canisters

attached to the manifold to the internal volume of the ménifold. When an estimate of the available

headspace gas volume can be made, less than 10 percent of that volume should be withdrawn.

As illustrated in Figure 7-3, the sampling manifold must consist of a3 sample side and a standard side.
The dotted line indicates how the sample side shall be connected to the standard side for cleaning and
collecting équipment blanks and field reference standards. The sample side must consist of the

following major components:

R-4913

Applicable sampling head that forms a leak tight connection with the headspace sampling
manifold.

A flexible hose that allows movement of the sampling head from the purge assembly
(standard side) to the waste container.

A pressure sensor(s) that must be pneumatically connected to the manifold. This manifold
pressure sensor(s) must be able to measure absoiute pressure in the range from
0.05 mm Hg to 1000 mm Hg. Resolution must be +0.005 mm Hg at 0.05 mm of Hg.
The manifold pressure sensor{s) must have an operating range from approximately 15°C
to 40°C.

Ports for attaching sample canisters. A sufficient number of ports must be available to
allow simultaneous collection of headspace gas samples and duplicates for hydrogen,
methane, and VOC analyses. Ports not occupied with sample canisters during cleaning or
headspace gas sampling activities require a plug to prevent ambient air from entering the
system. In place of using plugs, sites may choose to install valves that can be closed to
prevent intrusion of ambient air into the manifold. Ports must have VCR® fittings for
connection to the sample canister(s) to prevent degradation of the fittings on the canisters
and manifold.

The sample canisters, as illustrated in Figure 7-4 must be leak-free welded stainless steel
pressure vessels with a chromium-nickel oxide (Cr-NiQ) SUMMA® passivated interior
surface, bellows valve, and a pressure/vacuum gauge. All sample canisters must have
VCRS® fittings for connection to sampling and analytical equipment. The pressure/vacuum
gauge must be mounted on each canister. It must be helium leak tested to 1.5x107
standard cc/sec, have all stainless steel construction, and be capable of tolerating
temperatures to 125°C. The gauge range must be able to indicate from 30 psig pressure
to a vacuum of 30 inches Hg.

A dry vacuum pump with the ability to reduce the pressure in the manifold to 0.05 mm Hg.
A vacuum pump that requires oil may be used, but precautions must be taken to prevent
diffusion of oil vapors back to the manifold. Precautions may include the use of a
molecular sieve and a cryogenic trap in series between the headspace sampling ports and
the pump.

The distance between the tip of the needle and the valve that isolates the pump from the
manifold must be minimized in order to minimize the dead volume in the manifold. The
outer diameter of the system’s tubing must be 1/8-inch.
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Optional (see text)
Stainless steel dial
pressure/vacuum gauge
(side view)
]
250 millifiter stainless steel
SUMMAS® passivated canister

100 milliliter stainless steel

SUMMAD passivated canister

FIGURE 74

SUMMA? Canister Components Configuration
{Not to Scale)
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e The ambient pressure sensor must have a sufficient measurement range for the ambient
barometric pressures expected at the sampling focation. [t must be kept in the sampling
area during sampling operations. Its resolution must be 1.0 mm Hg or less, and calibration
must be based on NIST, or equivalent, standards.

e The temperature -sensor must have a sufficient measurement range for the ambient
temperatures expected at the sampling location. The temperature sensor calibration must
be traceable to NIST, or equivalent, standards.

7.2.2 Direct Canister

This headspace gas sampling protocol employs a canister sampling system to collect headspace gas
samples for analysis and QC purposes without the use of the manifoid described in Section 7.2.1.
Rather than attaching the sampling heads discussed in Section 7.2.3 to a manifold, in this method the
sampling heads are attached directly to an evacuated sample canister as shown in Figure 7-5.

Canisters must be evacuated to 0.10 mm Hg prior to use and attached to a changeable filter connected
to the appropriate sampling head, depending on the layer of confinement to be sampled. The sampling
head{s) must be capable of punching through the metal lid of the drums and the rigid 90-mil liner, or

penetrating a carbon composite fiiter to obtain the drum headspace samples, and puncturing poly bags.

Field duplicates must be collected at the same time, in the same manner, and using the same type of
sampling apparatus as used for headspace gas sample collection. Field blanks must be samples of
room air collected in the immediate vicinity of the waste drum sampling area prior to removal of the
drum lid. Equipment blanks and field reference standard must be collected using a purge assembly
equivalent to the standard side of the manifold described in Section 7.2.1. These sampies must be
collected from the needle tip through the same components (e.g., needle, filter) that the headspace

gas samples pass through.

The sample canisters, associated sampling heads, and the headspace sample volume requirements
ensure that a representative sample is collected. When an estimate of the available headspace gas
volume can be made, less than 10 percent of that volume should be withdrawn. A determination of
the sampling head 'imemal volume must be made and documented. The total volume of headspace
gases collected during each headspace gas sampling operation can be determined by adding the
volume of the sample canister{s) attached to the sampling head to the intermnal volume of the sampling
head. Every effort must be made to minimize the internal volume of sampling heads.

Each sample canister used with the direct canister method must have a pressure/vacuum gauge able
to indicate from 30 psig pressure to a vacuum of 30 inches Hg. Canister gauges are intended to be
gross leak-detection devices not vacuum certification devices. If a canister pressure/vacuum gauge
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indicates an unexpected pressure change, refer to the Methods Manual to determine if the change is
a result of ambient temperature and pressure differences or a canister leak. Prior to sampling, canisters
must be evacuated to 0.10 mm Hg. This gauge must be helium leak tested to 1.5 x 107 standard

cc/sec, have all stainless steel construction, and be capable of tolerating temperatures to 125°C.

The SUMMA® sémple canisters must be used when sampling each layer of confinement in the drum.
Three different sampling heads for attachment to the sample canister are described in Section 7.2.3.
These heads must form a leak-tight connection with the canister and allow sampling through the drum
lid carbon composite filter, through the drum lid itself and through the poly bags, both 208-liter
{55-gallon} and innermost. Figure 7-5 illustrates the direct canister sampling equipment with the poly
bag sampiing head attached. '

7.2.3 Sampling Heads
A sample of the headspace gas directly under the drum lid must be collected from within each drum.

Two methods, sampling through the carbon filter and sampling through the drum lid, have been

developed for collecting a representative sample.

mpling Th h Fi

To sample the drum headspace gas through the drum’s carbon composite filter, a side port needle
{i.e., a hollow needle sealed at the tip with a small opening on its side close to the tip) must be pressed
through the filter and into the headspace beneath the drum lid. This permits the gas to be drawn into
the manifold or directly into canister{s). This procedure is described in detail in the Methods Manual
and is specific to a type of carbon composite filter that permits insertion of the needle. To assure that
the sample collected is representative, all of the general method requirements, sampling apparatus
requirements, and QC requirements described in this section must be met in addition to the following
requirements which are pertinent to drum headspace gas sampling through the carbon filter:

e Thelid of the drum’s 90 mil polyethylene liner must contain a hole for venting to the drum.

If headspace gas samples are collected prior to venting the 90 mil liner, a nonconformance
report must be prepared, submitted, and resolved {Section 2.1.2.1).

e For sample collection, the drum’s carbon composite filter must be sealed as specified in
Procedures 110.1 through 110.4 of the Methods Manual, or equivalent, to prevent outside
air from entering the drum and diluting and/or contaminating the sample.

The sampling. head for collecting drum headspace by penetrating the carbon composite filter must
consist of a side port needle, a filter to prevent particles from contaminating the gas sample, and an

adapter to connect the two. To prevent cross contamination, the sampling head must be cleaned or
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e A flow indicating device to verify excess flow of QC gases must be pneumatically
connected downstream of the drum punch and operated in the same manner as the flow
indicating device described in Section 7.2.1.

¢ Equipment must be used adequately to secure the drum punch sampling system to the
drum lid.

* Provisions must be made to prevent the punch from rotating as it is pressed through the
drum lid.

Sampling Through 208-liter llon} Ba

In addition to collecting headspace gas samples directly under the drum lid, drums requiring visual
examination must have their lids removed and the headspace gas within the innermost 208-liter
(55-galion) poly bag must be sampled. The sample must be collected from the 208-liter (55-gallon)
poly bag regardiess of the condition of the bag {(e.g., breached or torn). The headspace gas must be
drawn into the manifold or.direct canister through a needle that punctures the bag to access the bag’s

headspace.

" Holding the needle in the headspace, the operator must open the iniet valve of the manifold or direct
canistér to allow headspace gas to expand into the evacua;ed canister{s). Care should be taken to
prevent placing the tip of the clean needle in an area where solid material or particulate matter might
fill or clog the needle. Once the canister(s) has filled, the operator must close the inlet valve and

prepare the canister{s) for shipment.

Sampling Thr Inn
For drums requiring visual examination that have innermost layers of confinement (e.g., bags inside
the drum’s 208-liter (55-galion) poly bag), all of the innermost layers of confinement (i.e., the poly bag
layer closest to the waste) that meet the following minimum criteria must be sampled:
¢ The innermost layer of confinement must have a minimum of 1 liter of headspace gas from
which a representative 100 mL sample must be withdrawn. A 250 mL sample may be

collected if thers is enough available headspace gas (2.5 liter, minimum). When field
duplicates are collected, twice the available headspace gas must be present.

* Headspace gas contained within rigid innermost layers of confinement {e.g., glass, metal,
and rigid plastic containers) will not be sampled, but the external poly bag closest to the
rigid container must be sampled if a minimum of 1 liter of headspace is available in the poly

bag.

The sampling operator must determine and document in writing, in accordance with site SOPs, which
innermost layers of confinement contain sufficient headspace gas for sampling. This documentation
must include the innermost layer of confinement identification number and estimated available
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TABLE 7-2
Summary of Drum Field QC Headspace Sample Frequencies

QC Samples Manifold : Direct Canister

Field blanks* 1 per sampling batch? 1 per sampling batch?

Equipment blanks® 1 per sampling batch? once®

Field reference standards® 1 per sampling batch? once*

Field duplicates 1 per sampling batchd 1 per sampling batch?

*Analysis of field blanks for VOCs (Table 12-1), only, is required.

%One equipment blank sample must be collected, analyzed for VOCs (Table 12-1), and demonstrated clean prior
to first use of the headspace gas sampling equipment with each of the sampling heads, then at the specified
frequency, for VOCs only thereafter. Daily, prior to work, the sampling manifold, if in use, must be verified clean

using an OVA.

°One field reference standard must be collected, analyzed, and demonstrated to meet the QAQs specified in
Section 7.1 prior to first use, then at the specified frequency thereafter.

9A sampling batch is a suite of samples collected consecutively using the same sampling equipment within a
specific time period. A sampling batch can be up to 20 samples (excluding field QC samples), all of which must
be collected within 14 days of the first sample in the batch.

*One equipment biank and field reference standard must be collected after equipment purchase, cleaning, and
assembliy.
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blank data to assess impacts of potentially contaminated sampling equipment on the sample results.
Equipment blank results shall be acceptable if the concentration of hydrogen, methane, and each VOC

analyte is less than three times the MDLs listed in Tables 11-1 and 12-1.

Field Reference Standards

Field reference standards shall be used to assess the accuracy with which the sampling equipment
collects VOC, hydrogen, and methane samples into SUMMA® canisters prior to first use of the
sampling equipment. Field reference standards must contain a minimum of six of the analytes listed
in Table 12-1 at concentrations within a liner range of 0-100 ppmv and hydrogen and methane greater
than or equal to the PRQLs listed in Table 11-1. Field reference standards must have a known valid
relationship to a nationally recognized standard (e.g., NIST). I commercial gases are used, a
Certificate of Analysis from the manufacturer documenting traceability is required. Commercial stock
gases must not be used beyond their manufacturer-specified shelf life. After the initial accuracy check,
field reference standards collected through the manifold must be collected at a frequency of one per
sampling batch and submitted blind to the analytical laboratory. For the direct canister method, field
_reference standard collection may be discontinued if the field reference standard results demonstrate
the QAOQs for accuracy specified in Section 7.1. Field reference standard results shall be acceptable

if theb accuracy is 70-130 %R.

Field Duplicates

Field duplicate samples must be collected simultaneously and in accordance with Table 7-2 and
submitted blind to the analytical laboratory to assess the precision with which the sampling procedure
can collect samples ir_no SUMMAS® canisters. Field duplicate results shall be acceptable if the RPD is

less than or equal to 25.

7.4 Equipment Testing, Inspection, and Maintanance Rsquirements

All sampling equipment components that come into contact with headspace sample gases must be
constructed of relatively inert materials such as stainless steel or Teflon®. A passivated interior surface
on the stainless steel components is recommended.

To minimize the potential for cross contamination of samples the headspace sampling manifold and
sample canisters must be properly cleaned and leak-checked prior to headspace gas sampling.
Procedures for cleaning and preparing the manifold and sample canisters are provided in the Methods

Manual. Cleaning requirements are presented below.
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to the canister ports, or that the ports be capped or closéd by valves, and requires that the sampling
head be attached to the purge assembly. Humidified zero air, nitrogen, or helium, regulated through

the purge assembly, must then be swept through the sample side of the sampling system.

VOCs must be removed from the internal surfaces of the headspace sampling manifold to levels that
are less than three times the MDLs of the analytes listed in Table 12-1, as determined by analysis of
an equipment blank or the OVA. This is achieved by sweeping the sample side of the sampling
system. It is recommended that the headspace sampling manifold be heated and periodically
evacuated and flushed with humidified zero air, nitrogen, or helium. When not in use, the manifold
must be demonstrated clean before storage with a positive pressure of high purity gas (i.e., zero air,

nitrogen, or helium) in both the standard and sample sides.

Sampling must be suspended and corrective actions must be taken when the analysis of an equipment
blank indicates these limits have been exceeded. The site project manager must insure that corrective

action has been taken prior to resumption of sampling.

MnAifI leaning After Fiel ren llection

The sampling system must be specially cleaned after a field reference standard has been collected
because the field reference standard gases contaminate the standard side of the headspace sampling
manifold when they are regulated through the purge assembly. This cleaning requires the installation
of a gas-tight connector in place of the sampling head, between the flexible hose and the purge
assembly. This configuration allows both the sample and standard side of the sampling system to be
flushed (evacuated and pressurized) with humidified zero air, nitrogen, or helium which, combined with
heating the pneumatic lines, should sweep and adequately clean the system’s internal surfaces. After
this protocol has been completed and prior to collecting another sample, the routine system cleaning
and leak-check {see previous section) must also be performed.

mplin legni
To prevent cross contamination, the needle, adapters, and filter of the sampling heads must be cleaned

in accordance with the cleaning procedures described in Procedures 110.1 and 110.2 of the Methods
Manual, or equivalent. After sample collection, a sampling head must be disposed of or cleaned in
accordance with the Methods Manual procedures, or equivalent, prior to reuse. As a further QC
measure, the needle and filter, after cleaning, should be purged with zero air, nitrogen, or helium and
capped for storage to prevent sample contamination by VOCs potentially present in ambient air.
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8.0 SAMPLING OF HOMOGENOUS SOLIDS AND SOIL/GRAVEL

This section describes the minimum requirements for collecting samples‘of TRU waste classified as
homogenous solids and soil/gravel from 208-liter (55-gallon) drums, waste boxes, and smaller
containers contained inside drums and waste boxes. Sampling procedures can be found in the
Methods Manual, and the procedures for analyzing the samples can be found in Sections 13.0, 14.0,
and 15.0 for VOCs, SVOCs, and metals, respectively.

This protocol is based on sampling methods similar to those approved by EPA for solid waste and soil
sampling in SW-846, "Standard Practice for Thin-Walled Tube Sampling of Soil/Gravel® (ASTM 1883al,
and "Standard Practice for Sampling Waste and Soil/Gravel for Volatile Organic Compounds®
(ASTM 1991a). As such, it is applicable to the collection of samples from containers of TRU waste
classified as homogenous solids and soil/gravel. Itis designed to ensure that representative samples
of these wastes, including QC samples, are consistently collected and transferred to the responsible
laboratory in a manner that maintains their integrity to the fullest extent possible.

This protocol is designed for characterization of homogenous solids and soil/gravel on a waste stream
basis. The TRU waste, classified as homogenous solids and soil/gravel, to be sent to the WIPP facility
is packaged in waste containers of all sizes. The sampling strategy is such that the samples must be
randomly obtained in both the horizontal and vertical planes of the waste. The waste is first cored at
a location randomly selected in the waste’s horizontal plane. Then, the core is removed from the
waste, a location is randomly selected along the core’s length, and samples in quantities required for
the specific analyses (Table 6-2) are collected from that location. Thus, each location inside a waste
drum has an equal chance of being sampled. For the waste packaged in smaller containers within
drums or waste boxes, the smaller containers must be grouped according to waste stream and a
representative sample must be collected from one randomly selected smaller container of each waste

stream.

This sampling strategy is designed to provide the analytical laboratories the minimum amount of
required sample, thus minimizing sample handling and the quantity of investigation-derived waste. The
wastes must be analyzed for the target analytes listed in Tables 13-1 for VOCs, 14-1 for SVOCs, and
15-1 for metals.

8.1 Quality Assurance Objectives
To ensure sampling is conducted in a representative manner on a waste stream basis for waste

containers containing homogenous solids and soil/gravel, samples must be collected randomly in both
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Core recovery = £ + 100 (8-1)
x

where x is the depth of the waste in the container and y is the length of the core collected
from the waste

s Coring operations and tool selection should be designed to minimize alteration of the
in-place waste characteristics. Minimal waste disturbance must be verified by visually
examining the core and describing the observation (e.g., undisturbed, cracked, pulverized)
in the field logbook.

If core recovery is less than 50-percent of the depth of the waste, a second coring location shall be
randomly selected. The core from the second location shall be used for sample collection regardless

of the core recovery.

' 8.2 Method Requirements

The methods used to collect samples of TRU waste classified as homogenous solids and soil/gravel
from waste containers must be such that the samples are representative of the waste from which they
were taken. Procedure 120.1 in the Methods Manual is an acceptable method for the collection of
samples of homogenous solids and soil/gravel. To minimize the quantity of investigation-derived
waste, laboratories conducting the analytical work may require no more sample than is required for the
analysis, based on the analytical methods. Therefore, sampling must be conducted to collect samples
in accordance with the specifications presented in Table 6-2. To obtain the sample quantities specified
in Table 6-2, cores must be collected in accordance with the requirements in Section 8.2.1 and
sampled in accordance with the requirements in Sections 8.2.2.

8.2.1 Core Collection

Coring tools must be used to collect cores of homogenous solids and soil/gravel from waste containers,
when possible, in a manner that minimizes disturbance to the core. A rotational coring tool, (i.e., a tool
that is rotated longitudinally), similar to a drill bit, to cut, lift the waste cuttings, and collect a core from
the bore hole, must be used to collect sample cores from containers of the waste. For homogenous
solids and soil/gravel that are relatively soft, non-rotational coring tools may be used in lieu of a

rotational coring tool.

To provide a basis for describing the requirements for core collection, diagrams of a rotational coring
tool, fi.e., a light weight auger) and a non-rotational coring tool (i.e., a thin walled sampler) are
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The leading edge of the coring tools must be sharpened and tapered to a diameter
equivalent to, or slightly smaller than, the inner diameter of the liner. Based on tests
conducted with the coring tools described in the Methods Manual, a diameter slightly
smaller (e.g., 1/10 of an inch) has demonstrated a reduction in the drag of the homogenous
solids and soil/gravel against the internal surfaces of the liner, thereby enhancing sample
recovery.

Rotational coring tools must have a mechanism to prevent the liner inside the coring tool
from rotating with the coring tool during coring activities, thereby minimizing physical
disturbance to the core. The Methods Manual and the coring tool illustrated in Figure 8-1
provide design information for a coring tool that meets this requirement.

Rotational coring must be conducted in a manner that minimizes transfer of frictional heat
to the core, thereby minimizing potential loss of VOCs. Iinformation relevant to complying
with this requirement {e.g., design of the rotational coring tool in Figure 8-1) is provided
in the Methods Manual.

Non-rotational coring tools must be designed such that the tool’s kerf width is minimized.
Kerf width is defined as one-half of the difference between the outer diameter of the tool
and the inner diameter of the tool’s inlet. The Methods Manual and the coring tool
illustrated in Figure 8-2 provide design infarmation for a coring tool that meets this
requirement.

8.2.2 Sample Collection
To obtain representative samples in the quantities specified in Table 6-2, sampling of the core is
required. Sampling must be conducted in accordance with the following requirements:

e Sampling must be conducted as soon as possible after core collection. If a substantial

delay (i.e., more than 60 minutes) is expected between core collection and sampling, the
core must remain in the liner and the liner must be capped at each end. If the liner is not
extruded and capped, then two alternatives are permissible: 1) the liner must be left in the
coring tool and the coring tool must be capped at each end, and 2) the coring tool must
remain in the waste container with the air lock mechanism attached.

Samples of homogenous solids and soil/gravel for VOC analyses must be collected prior to
extruding the core from the liner. The sampling location must be randomly selected along
the long axis of the liner and access to the waste must be gained by making a
perpendicular cut through the liner and the core. A sampling device such as the metal
coring cylinder described in ASTM Designation: 4547-91 (ASTM 1991a), or modified
disposable syringe described in Procedure 120.1 of the Methods Manual, or equivalent,
must be immediately used to collect the sample once the core has been exposed to air.
immediately after sample collection, the sample must be extruded into a 40mL VOA vial,
the top rim of the vial visually inspected and wiped clean of any waste residue, and the vial
cap secured. A detailed procedure applicable to this sampling technique can be found in
Procedure 120.1 of the Methods Manual. Additional guidance for this type of sampling can
be found in Soil Sampling and Analysis for Volatile Organic Compounds {EPA 1991b).

Samples of the homogenous solids and sail/gravel for SVOC, PCB, and metals analyses
must be collected. These samples may be collected from the same location and in the
same manner as the sample(s) collected for VOC analysis, or they may be collected by
splitting or compositing a representative sub-section of the core. Guidance for splitting and
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analysis indicates no analyte at a concentration greater than three times the MDLs listed in
Tabies 13-1, 14-1, or 15-1. If analytes are detected at qoncentrations greater than three times the
MDLs, then the associated equipment cleaning batch of coring tools must be cleaned again and another

equipment blank collected.

Equipment blanks must be collected from liners that are cleaned separately from the coring tools.
These equipment blanks must be collected at a frequency of one per equipment cleaning batch. The
equipment blanks must be collected by randomily selecting a liner from the equipment cleaning batch,
pouring clean water (e.g., deionized water, HPLC water) across its internal surface, collecting the water
in a clean sample container, and analyzing the water for the analytes listed in Tables 13-1, 14-1, and
15-1. The results of the equipment blank analysis will be considered acceptable if the results indicate -
no analyte at a concentration greater than three times the MDLs listed in Tables 13-1, 14-1, or 15-1.
If analytes are detected at concentrations greater than three times the MDLs, then the associated
equipment cleaning batch. of liners must be cleaned again and another equipment blank collected.

Sampling equipment {e.g., bowis, spoons, chisel, VOC sub-sampler) must also be cleaned. Equipment
blanks must be collected for the sampling equipment at a frequency of one per equipment cleaning
batch. After the sampling equipment has been cleaned, one item from the equipment cleaning batch
is randomly selected, water (e.g., deionized water, HPLC water} is passed over its surface, collected
in clean container, and analyzed for the énalytes listed in Tables 13-1, 14-1, and 15-1. The resuits
of the equipment blank will be considered acceptable if the results indicate no analyte present at a
concentration greater than three times the MDLs listed in Tables 13-1, 14-1, or 15-1. If analytes are
detected at concentrations greater than three times the MDLs, then the associated equipment cleaning
batch of sampling equipment must be cleaned again and another equipment blank collected.

The results of equipment blanks must be traceable to the items in the equipment cleaning batch that
the equipment blank represents. It is recommended that the equipment blank results for the coring
tools, liners, and sampling equipment be reviewed prior to use. A sufficient quantity of these items
should be maintained in storage to prevent disruption of sampling operations.

A site may choose to discard liners and sampling tools after one use. In this instance, cleaning and

equipment blank collection is not required.
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e The waste coring and sampling work areas must be maintained in clean condition to
minimize the potential for cross contamination between cores and samples.

. Expendablé equipment (e.g., plastic sheeting, piastic gloves]) must be visuaiiy inspected for
cleanliness prior to use and properly discarded after each sampie.

* Prior to removal of the protective wrapping from a coring tool designated for use, the
condition of the protective wrapping must be visually assessed. Coring tools with torn
protective wrapping should be retumned for cleaning. Coring tools visibly contaminated
after the protective wrapping has been removed must not be used and must be returned

for cleaning or properly discarded.

+ Sampling equipment must be visually inspected prior to use. All sampling equipment that
comes into contact with waste samples must be stored in protective wrapping until use.
Prior to removal of the protective wrapping from sampling equipment, the condition of the
protective wrapping must be visually assessed. Sampling equipment with torn protective
wrapping should be discarded or returned for cleaning. Sampling equipment visibly
contaminated after the protective wrapping has been removed must not be used and must
be retumed for cleaning or properly discarded.

8.5 Equipment Calibration and Fraquency
The scale used for weighing sub-samples must be calibrated as necessary to maintain its operation

within manufacturer’s specification, and after repairs and routine maintenance. Weights used for
calibration must be traceable to a nationally recognized standard. Calibration records must be

maintained in the field records.

8.6 Data Management

Each sampling facility must record information pertinent to sample collection in accordance with
Sections 3.0 and 6.0 of this QAPP, and in accordance with site QAPjP and SOP requirements. The
site QAPjP must describe the procedures that will be used to control this information and site-specific
documentation must include example forms>that will be used to document and report sampling
activities. Each sampling facility must submit a sampling batch data report for each sampling batch
to the site project office on approvedr standard forms. Sampling batch data reports must, at minimum,

consist of the following:

¢ The sampling facility name, sampling batch number, sample numbers included in that
sampling batch, and the signature releases of the sampling personnel as specified in
Section 3.1.1

e Data review checklist for each sampling batch verifying that the data generation level
review, validation, and verification, as described in Section 3.1.1, has taken place

¢ [nformation specified in Section 6.1

¢ Nonconformance reports, if applicable
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9.0 NONDESTRUCTIVE ASSAY

Numerous RA techniques are available to determine the TRU content of bulk waste. RA methods may

include both nondestructive and destructive techniques..

Nondestructive assay (NDA) techniques allow an item to be assayed without altering its physical or
chemical form. NDA techniques can be classified as active or passive. Passive NDA is based on the
observation of spontaneously emitted radiations created through radioactive decay of the isotopes of
interest or their radioactive daughters. Most active NDA is based on the abservation of gamma or
neutron radiation that is emitted from a target isotope when that isotope undergoes a transformation
resuiting from an interaction with stimulating radiation provided by an appropriate, external source.

Destructive RA refers to the radiochemical analysis of a representative sample collected from the
waste. The sample is physically and/or chemically processed for subsequent analysis by radioactivity
counting or other instrumental techniques. Radiochemistry methods will be discussed in a future
- revision of the QAPP. Throughout this section, references to "RA measurement systems"” shall include

only NDA systems.

NDA methods can not directly identify and quantify all the individual radionuclides of interest.
Therefore, some NDA techniques are commonly used in conjunction with isotope ratio calculations
using data from other sources. Destructive RA techniques are used to directly quantify the
radioisotopic content of identified, homogenous waste streams. Any NDA, destructive RA, or
combination of these methods are acceptable as long as they address and achieve the QAOs of the
Program. The selected methods may incorporate supporting data from acceptable knowledge, such
as isotope ratios or scaling factors, when Such data can be supported by auditable QA records.

It is not intended that the QAOs contained in this document be interpreted as being the only criteria
for establishing acceptability of NDA measurement systems. The QAOs published in this document
for NDA systems are used to establish minimum performance requirements for measurement systems
used to generate waste characterization data for the Program. Parties responsible for determining the
acceptability of NDA measurement systems for purposes other than TRU waste characterization for
WIPP may establish requirements in addition to or in lieu of the QAOs for this Program. Such
requirements do not affect the obligation to meet the QAOs of this Program for systems generating
waste characterization data for WIPP,
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TABLE 9-1
Quality Assurance Objectives for Nondestructive Assay
Nominal PARAMETER
Range of Compliance
Waste Activity Poaint

in a-Curies® Precision®  Accuracy? Total Completeness' MDC

o-Curies® (g WG Pul® (%RSD) (%R) Uncertainty® (%) {nCisg)®

o] 0 i :

>0 to 0.04 0.008 =< 20 75-125 Low 40%
0.1 High 175%

>0.04 to 0.4 0.08 < 15 50-150 Low 30%
(1.09) High 200%

>04t04.0 0.8 <10 50-150 Low 30%
(10) High 200%

> 4.0 12.8 <5 75-125% Low 50%
{160) High 150%

*Appiicable range of TRU activity in a 208-liter (55-call6n) drum to which the QAOs apply, units are Curies of
alpha-emitting TRU isotopes with half-lives greater than 20 years

®The nominal activity (or weight of Pu) in the 208-iter {55-gafion) drum used to demonstrate that QAOs can be
achieved for the corresponding range in column 1, values in parentheses are the approximate equivalent weights
of weapons grade plutonium (WG Pu), fifteen years after purification; for purposes of demonstrating QAOs,
"nominal® means within + 10 percent

¢+ two standard devuuons based on fifteen replicate measurements of a non-interfering matrix

“Ratio of measured to known valves based on the average of fifteen replicate measurements of a non-interfering
matrix, see Section 9.6 for additional details

*95-percent confidence bounds of all propagated uncertainties {Confidence bound divided by true value, expressed
as a percent)

*Vaiid radicassay data is required for all waste containers, see Section 9.6 for additional details
9As defined in Sections 9.1 and 9.6
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The MDC is an a priori estimate of the detection capabilities of a given measurement system and
method. [t is based on the premise that from a knowledge of the background count and other

measurement system parameters, an @ priosi limit can be estimated for a pérticular measurement.

The MDC is defined on the basis of statistical hypothesis testing for the presence of activity. This
approach is common to many authors and has been described extensively {Currie 1968; EPA 1980).

The derivation will not be repeated here, however, the MDC may be calculated from:

MDC = KK, 271 + 465 + 3 (9-1)

where

K, is the proportionality constant relating the detector response (counts) to the activity, such
as, K=1/e where e is an overall detection efficiency, or K= 1/,e, where |, is the gamma
ray-emission probability per decay and e, the detection efficiency for the gamma ray;

K, is the factor which relates the total activity determined by the measurement system to an
activity concentration in waste under a given set of measurement conditions, for example,
the weight of waste assayed and a self-absorption cormrection;

- s, is the standard deviation of the background.
This equation incorporates the following assumptions:

e The preselected risk for ooncludinb falsely that activity is present above the critical level
{a) and the predetermined degree of confidence for correctly detecting its presence above
the critical level {(1-8) are 5 percent and 95 percent, respectively

¢ In the vicinity of the MDC, the gross measurement counts and background counts will be
approximately equal

This equation represents the sirhplest case. Alternate equations have been described for multi-
component and spectrometry based systems {Pasternack and Harley 1971; Fisenne et al. 1973). Sites
may propose calculational bases more appropriate to their measurement systems. Such aiternate
methods must be described in SOPs and incorporate the same risks of false detection and false non-
detection as are described above. Calculations used to demonstrate attainment of the QAO for the
MDC should use typical or average values for the parameters comprising K, in Equation 9-1. The
specific method for demonstrating compliance with the QAO for MDC in RA is described in detail in

Section 9.6.

R-4913 |



CA0-94-1010 Section: 9.0
Revision: O
Date: 4/30/95
Page 7 of 17

QAQ for MDC. When waste concentrations significantly exceed the LLW/TRU cutoff, operator

controlled parameters (e.g., counting time} may be modified within preestablished limits as long as

QAOs for precision continue to be met.

This section describes certain general provisions which will be applicable to all types of radioactivity
measurements performed under the Program. Performance of software controliing the measurement
process and analyzing data shall be demonstrated and documented in accordance with ASME NQA-1,
Element 11, Supplement 11S-2 {ASME 1994). Performance may be demonstrated by the use of test
problems and/or in the context of testing the performance of the measurement system with QC
samples. Software testing must cover the full range of expected applications of the system.

NDA Methods
A variety of NDA technologies may be effective in meeting the requirements of the Program. Table 9-2

identifies a number of such instrument systems which are in use at various DOE and/or contractor
testing facilities. The list is neither complete nor limiting and is meant to illustrate the breadth of
choice available. QAOs for the project may be met with the listed systems or by modifications,
functionally equivalent aiternatives, multiple combinations, or hybrids of the systems. The following
discussion is intended to provide clarification of the table entries.

Whenever applicable, the assay procedures cited in ASTM (1989a), ASTM (1989b), ASTM (1991b),
ASTM (1992), and NRC standard practices and‘ouidelines (NRC 1984) are recommended for use at
all testing facilities. These procedures require the use of proper calibration standards, proper
equipment and equipment setup, avoidance of practices (such as misalignment of the waste package)
known to result in inaccurate assays, attention to proper record-keeping and equipment maintenance,

and safe operation of the equipment.

NDA SOPs must instruct operators to perform all necessary background and performance checks prior
to performing any assays of waste containers. These performance check data must be checked
against predetermined acceptance criteria. If any criterion is not met, remedial action must be taken.
Each site must include or reference in SOPs its method for determining and recording the acceptance
criteria. The remedial action may include a repetition of the background and/or standards
measurements. The disposition and use of any TRU waste assays performed during a period ending
with a suspect performance check or during any resulting investigation or remedial action must be

documented and justified.
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SOPs for NDA systems must contain all necessary instructions for the operation of computerized data

acquisition systems. Such software instructions shall include explanations of required input, options,

and prohibitions for operators when exercising any interactive portions of the software.

Regardless of source, the procedures are subject to the following provisions:

e The procedures must be codified in the facility as SOPs which have been written,
approved, and controlled under the provisions of the site QAPjP or a QA program with
equivalent provisions for procedural control.

e The procedures must have been internally demonstrated in the facility and have
documented performance characteristics which meet the QAOs of this program.

9.3 Quality Control _

RA is a quantitative measurement of key radioactivity parameters of the contents of a waste container.
NDA systems must be checked through the use of calibration check and background waste containers
as well as replicate determinations. As discussed in this section, routine performance checks shall be
performed on all RA systems according to approved SOPs. All RA systems shall be operated in
statistical control as determined by the control limits established by these site SOPs.

Each participating site must perform, and report in its semi-annual management reports to CAO, all
required instrument performance parameters for each instrument used to perform measurements
intended for use in the Program. MDCs for systems used to distinguish between LLW and TRU waste
must meet the QAQ specified in Section 9.1.

If any QC measurement fails to meet Program criteria, the analytical measurement may not be
continued prior to taking appropriate corrective action. This section outlines the minimum QA/QC
operations necessary to satisfy the analytical requirements of the Program.

8.3.1 Measyrement Svstem Checks

This section discusses additional QC testing for radioactivity measurement systems. It includes
calibration and routine performance testing requirements used to ensure that measurement systems
are in control and meet the performance specifications established for that measurement system to
demonstrate compliance with the QAPP QAOs.

Instrumen libration
Specific guidelinas for instrument calibration are given in Section 9.5. Instruments must be calibrated
at the frequencies specified in Section 9.5.
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the analytical measurements with which the backgrourids are associated. Site SOPs shall indicate the

frequency of background measurements for each measurement system used in the Program.

Reolicate Counts

Independent replicate measurements, at least duplicates, must be performed on 10 percent of the

waste containers in accordance with the QAPjP and SOPs.

9.3.2 Intercomparison Programs
Most QC measurements take place in a closed system within a laboratory or measurement

organization. Intercomparison programs provide a mechanism for comparing laboratory performance
with that of other organizations performing measurements for the same analytes under comparable
conditions. Participating RA testing facilities may possess near identical systems or may have
significant differences, including operation under differing calibration regimes or utilization of systems

with entirely different measurement principles.

.Sites using NDA methods shall participate in any measurement comparison program{s) sponsored or
endorsed by the NTP team leader. Such programs may be conducted as part of the PDP, through the
NDA/NDE Interface Working Group (IWG), and/or through other third parties.

9.3.3 NDA Qperator Training

Present-day NDA units are highly automated, computer-based systems. The instruments are computer-
controlled using interactive software. Only trained personnel shall be allowed to operate the assay
equipment. Standardized training requirements for RA operators must be based upon existing industry
standard training requirements of ASME NQA-1, Element 2, with the exception of Supplement 2S-2
{ASME 1994). Requalification of operators ﬁuﬂ be based upon evidence of continued satisfactory
performance and must be done at least every two years. Unsatisfactory performance shall result in
disqualification of the operator. Retraining and demonstration of satisfactory performance are required
before an operator is again allowed to operate an RA system.

9.4 Instrument Testing, Inspection, and Maintenance Requiroments

RA measurement systems must be calibrated and maintained in accordance with controls established
and implemented in the site QAPjPs and SOPs, respectively. SOPS must cover the routine system
calibration, performance checks, and operation of the system. For any types of RA systems which are
addressed by ANSI, ASTM or agther consensus standards, the site SOPs must be consistent with all

relevant provisions of these standards.
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All computer programs and revisions thereof shall be documented, verified and validated as required
by ASME NQA-1, Element 11 and Supplement 11S-2, "Supplementary Requirements for Computer
Program Testing,” (ASME 1994) before initial use for production of analyﬁcal data. Verification shall
include both verification of the algorithm used and test runs of the program comparing the program
output to true values. Test runs shall exercise all defaﬁlt and boundary values of parameters.
Programs shall be documented in accordance with Standard for Software User Documentation (ANSI

1987). Documentation of computer programs shall include, at a minimum

Program name
Revision number

Revision date

Author(s)

Program application

Programming language (including version numbers of all compilers, linkers, etc.)
Operating system

Required hardware

Descriptions of algorithms used

User’s manual

Listing of Code

Examples of input and output forms

Results of test cases

Copies of external data files

Lists of default parameters

Records of review and approval

Individual(s) responsible for the following functions must be identified:

System operation and maintenance, including documentation and training
e Database integrity, including data entry, data updating and QC
e Data and system security, backup and archiving

All RA equipment shall receive routine performance checks for such parameters as system counting
efficiency and system background. Spectrometry based systems shall also receive routine performance
checks for energy calibration and resolution. Routine performance checks shall be performed with
check sources which are stable and constant or which change only by well-established and predictable
quantities (e.g., radioisotope decay). Site SOPs for performance checks shall state the standards used,
frequencies for each test, record keeping, control limits, and corrective actions to be taken when the
control limit is exceeded. Control charts (e.g., based on acceptable ranges or variances) shall be used
to track trends in the parameters measured in the performance checks. Performance checks shall be
performed and documented at least twice each shift. These checks shall be performed prior to any
actual waste measurements on each work shift and after completion of all waste measurements for
the shift. When shift operations are contiguous or overlapping, the performance checks for the end
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system between measurements. The precision shall be computed as the %RSD of the distribution of

these replicates as defined in Equations 3-2 and 3-3.

For systems using smaliler volumes than the standard 208-iiter (55-gallon) drum, the activity used shall
be proportional to the concentration obtained by having the TRU activity distributed in a 208-liter
{565-gallon) drum. Sites using destructive RA shall demonstrate compliance by carrying 15 replicates

through the entire analytical process.

Sites shall demonstrate compliance with the QAQ for accuracy by replicate processing of a waste
container (208-liter [55-gallon] drum)} containing the quantities of TRU isotopes indicated in Table 9-1
for each range for which the measurement system is to be qualified. This activity shall be in the form
of a verification standard, that is, it shall be characterized as well as the calibration standards described
in section 9.5 but it may not be one of the calibration standards nor shall it be derived from or
calibrated against one of the calibration standards. The activity shall be distributed in a well-
characterized, non-interfering matrix and shall not be one of the standards used to calibrata the
. counting system. A total of fifteen replicate counts shall be obtained with removal of the waste
container from the measurement system and reinsertion of the waste container into the measurement
system between measurements. The accuracy shall be computed as the %R of the known value as
defined in Equation 3-5. When using Equation 3-5, C,, is the average result of the fiftesn replicate
determinations and C,,, is the known Valué for the waste container used in the measurements.

For systems using smaller volumes than the standard 208-liter (55-gallon} drum, the activity used shall
be proportional to the concentration obtained by having the TRU activity distributed in a 208-liter
(565-galion} drum. Sites using destructive RA shall demonstrate compliance by carrying 15 replicates
through the entire analytical process. ' ,

Sites may demonstrate compliance with the QAO for MDC by replicate processing of an appropriately
sized waste container containing only a well-characterized, non-interfering matrix with no added
activity. A total of fifteen replicate counts shall be obtained with unloading and reloading between
replicates. Sites may propose aiternate methods for determining the variance of the background for
specific measurement conditions. Any such alternate method must be fully justified and demonstrated
to be more appropriate to the measurement system and specific conditions for which it is proposed.
The MDC shall be computed using the variance of the background count and Equation 9-1 or the

analogous computation using all parameters appropriate to the measurement method.
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RA testing data must be reported to the site project office on a testing batch basis. A testing batch
is a suite of waste containers undergoing RA using the same testing equipment. A testing batch can

be up to 20 waste containers without regard to waste matrix.

Each RA testing facility is required to submit testing batch data reports for each testing batch to the
site project office on approved standard forms. Site-specific documentation must include example
forms that will be used for reporting. RA testing batch data reports shall consist of the following:

s Cover page that includes testing facility name, testing batch number, drum numbers
included in that testing batch, and signature releases of RA testing personnel as described

in Section 3.1.1

* Table of contents

e Data review checklists for each testing batch verifying that the data generation level review
as described in Section 3.1.1 has taken place. Checklists must contain tables showing the

results of the testing batch QC samples

» Separate testing report sheet(s) for each sample in the testing batch that includes

- Title "Radioassay Data Sheet”
- Method used for NDA (i.e., procedure identification)
- TRUCON code, Item Description Code, matrix parameter category, as applicable

- Date of NDA examination

- Total Pu-239 fissile gram equivalents {(g) and associated uncertainty

- Total alpha activity and associated uncertainty {Curies)

- TRU activity and associated uncertainty (nCi/g)

- Listing of individual radioisotopes present (Curies) and associated uncertainty (Curies)
- Thermal power and associated uncertainty (W)

- QC replicate (yes/no)

- Operator signature/date

- Reviewer signature/date

All associated uncertainties shall be reported at the 95-percent confidence level. A form containing
all the information specified above must be completed and signed. Figure 1-5 indicates how the NDA
data form should travel through the waste characterization process. In addition, RA testing facilities
located on sites shall maintain the following items in their files, documented and retrievable by testing
batch number. Contract RA testing facilities shall forward these items along with testing batch data
reports to the site project office for storage in site project files.

* Qriginal waste container COC forms

e All raw data, including instrument readouts, calculation records, and RA QC results
e All instrument calibration reports, as applicable
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10.0 RADIOGRAPHY

Radiography is a non-destructive qualitative and semi-quantitative technique that involves X-ray
scanning of waste containers to identify and verify waste container contents. The resuits of
radiography will be verified through visual examination of a statistically selected portion of retrievably

stored waste containers in each waste stream, as described in Section 5.3.2.

10.1 Quality Assurance Objectives

The QAOs for radiography are detailed in this section. If the QAOs described below are not met, then
corrective action, such as additional operator training must be taken. It should be noted that
radiography does not have a specific MDL because it is primarily a qualitative determination. The
objective of radiography for the Program is to verify the matrix parameter category as specified in the
BIR and DOE (1995a) for each waste container, and estimate each waste material parameter weight
(Table 10-1). All activitiés required to achieve these objectives must be described in site QAFPjPs and
SOPs.

Data to meet these objectives must be obtained from an audio/videotaped scan provided by trained
radiography operators at the sites. Results must also be recorded on a radiography data form. The
precision, accuracy, completeness, and comparability objectives for radiography data are presented

below.

Precision

The qualitative determinations, such as verifying matrix parameter category, made during radiography
do not lend themselves to statistical evaluation of precision. However, comparison of data derived
from radiography and visual examination on the same waste containers at RFP and INEL indicates that
radiography operators can provide estimated inventories and weights of waste items in a waste
container (EG&G 1993a). As a measure of precision, the site project QA officer shall caiculate and
report the RPD between the estimated waste material parameter weights as determined by
radiography, and these same parameters as determined by visual examination.

Accuracy

The accuracy with which the matrix parameter category and waste material parameter weights can
be determined must be documented through visual examination of a randomly selected statistical
portion of waste containers (Section 5.0). The percentage of waste containers which requires a new
matrix parameter category after visual examination must be caiculated and reported by the site project

QA officer as a measure of radiography accuracy.
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Completeness

An audio/videotape of the radiography examination and a radiography data form, validated according
to the requirements in Section 3.0, must be obtained for 100 percent of the retrievably stored waste

containers in the Pragram.

Comparability

The comparability of radiography data from different sites shall be enhanced by using standardized
radiography procedures and operator qualifications in accordance with the requirements of this QAPP.

10.2 Methods Requirements

Radiography has been developed by DOE specifically to aid in the examination and identification of
containerized waste. There is no equivalent or associated method found in EPA sampling and analysis
guidance documents. All activities required to achieve the radiography objectives must be described

in site QAPjPs and SOPs.

. A radiography system normaily consists of: an X-ray-producing device; an imaging system; an

enciosure for radiation protection; a waste container handling system; an audio/video recording system;
and an operator control and data acquisition station. Although these six components are required, it
is expected there will be some variation within a given component between sites. The X-ray-producing
device must have controls which allow the operator to vary the voltage, thereby controlling image
quality. It should be possible to vary the voltage, typically between 150-400 kV, to provide an
optimum degree of penetration through the waste. For example, high-density material should be
examined with the X-ray device set on the maximum voltage. This ensures maximum penetration
through the waste container. Low-density material should be examined at lower voitage settings to
improve contrast and image definition. The imaging system typically utilizes a fluorescent screen and

a low light television camera.

To perform radiography, the waste container is scanned while the operator views the television screen,
An audio/videotape is made of the waste container scan and is maintained as a permanent record. A
radiography data form is also used to document the matrix parameter category and estimated waste
material parameter weights of the waste. The estimated waste material parameter weights should be
determined by compiling an inventory of waste items, residual materials, and packaging matenals. The
items on this inventory should be sorted by waste material parameter and combined with a standard
weight look-up table to provide an estimate of waste material parameter weights. Additional detail
concerning estimation of volume and weight of waste items is provided in the Methods Manual.
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container. The results of this verification must be available to the radiography operator. The site
project QA officer shall be responsible for monitoring the quality of the radiography data and calling

for corrective action, when necessary.

As an additional QC check, the radiography results must be verified directly by visual examination of
the waste container contents. Visual examination must be perfarmed on a statistically determined
portion of waste containers to verify the results of radiography. This verification must include the
matrix parameter category and waste material parameter weights. The verification must be performed
through an independent comparison of radiography and visual examination results. The results of the
visual examination must be transmitted to the radiography facility. The selection of waste containers
for visual examination must be conducted in accordance with the procedure specified in Section 5.0.

The visual examination must consist of a semi-quantitative and/or qualitative evaluation of the waste
container contents, and must be recorded on audio/videotape. The visual examination program has
been developed by DOE to provide an acceptable level of confidence in radiography. There is no
equivalent method found in EPA sampling and analysis guidance documents. A detailed procedure that
meets the requirements of this method can be found in the Methods Manual.

A training program using simulated and/or real waste must be developed based on waste form and
waste management operations. This training program must be used to assess operator performance
before actual waste characterization by visual examination. QAPjPs and supporting SOPs shall specify
the training requirements and all other activities required to achieve the visual examination objectives.

In association with the Program, each visual examination facility must designate a visual examination
expert. The visual examination expert must be familiar with the waste generating processes that have
taken place at that site and also be familiar with all of the types of waste being characterized at that
site as part of the Program. The visual examination expert shall be responsible for the overall direction
and implementation of the visual examination aspects of the Program at that facility. Site QAPjPs must
specify the selection, qualification, and training requirements of the visual examination expert.

Figure 10-1 illustrates the overall programmatic approach to the visual examination of waste. The
visual examination expert must decide the extent of waste segregation that will be required to achieve
Program objectives. If the waste is homogeneous, the expert may decide that a limited visual
examination involving a confirmation of the radiography data is appropriate. (f the waste is
heterogeneous, the expert may decide a full visual examination by opening bags and segregating waste
is warranted. Various degrees of segregation are possible based on the expert's judgment and
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availability of acceptable knowledge data. Site QAPjPs must specify decision-making criteria for the
visual examination expert. In all cases, SOPs must be developed to support the visual examination

process, and the basis for the expert’s decisions must be documented.

A description of the waste container contents must be recorded on a data form as described in
Section 10.6. The description can be brief, but it must clearly identify the appropriate matrix
parameter categories listed in the BIR and DOE (1995a) and provide enough informatian to estimate
weights of waste material parameters, Table 10-1. In cases where bags are not opened, a brief written
description of the contents of the bags must contain an estimate of the amount of each constituent
in the bags. The written records of visual examination must be supplemented with the audio/video

recording.

10.4 Instrument Testing, Inspaction, and Maintenance Requirements
All equipment used during radiography must be tested and maintained in accordance with manufacturer
instructions. Site QAPJP and SOPs must document the specific manufacturer’s requirements for testing

. and inspection.

10.5 Instrument Calibration and Frequency
Radiography equipment must be calibrated and maintained in accordance with controls established and

implemented in site QAPjPs and SOPs, respectively. These procedures must address performance
criteria. When radiography equipment is in use, operational checks must be conducted at the
beginning of each work shift. These checks must also include observation of a test pattern to ensure

that the radiography system has adequate video quality.

10.6 Data Management
Each radiography facility is required to submit testing batch data reports for each testing batch to the

site project office on approved standard forms. Site-specific documentation must inciude example
forms that will be used for data reporting. Radiography testing batch data reports shal! consist of the

following:

s Cover page that includes radiography facility name, testing batch number, waste container
numbers included in that testing batch, and signature releases of radiography facility
personnel as described in Section 3.1.1

s Table of contents
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* Audio/videotapes

e Original waste container COC forms

e All raw data, including instrument readouts, calculation records, and radiography QC resuits

s All instrument calibration reports, as applicable ‘
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11.0 HYDROGEN AND METHANE ANALYSIS

This section identifies the required QA elements for the énalysis of hydrogen and methane in gas
samples. Gas samples are collected in SUMMA® passivated canisters from the headspace of waste
containers and inner layers of confinement. The collection of gas samples is detailed in Section 7.0
of this QAPP. ‘

11.1 Quality Assurance Objectives ‘

The development of DQOs specifically for this program has resulted in the QAOQs listed in Table 11-1,
The specified QAQs represent the required quality of data necessary to draw valid conclusions
regarding the Program objectives. Program-required limits, such as the PRQL, are specified to ensure
that the analytical data collected satisfy the requirements of all data users. Key data quality indicators
for laboratory measurements are defined below and the methods to qualitatively and quantitatively
assess these indicators are discussed in Section 3.0 of this QAPP.

Precision

Preci;ion shall be assessed by analyzing laboratory duplicates and replicate analyses of laboratory
control samples and PDP blind audit samples. Results from measurements on these samples will be
compared to the criteria listed in Table 11-1. These QC measurements will be used to demonstrate
acceptable method performance and to trigger corrective action when control limits are exceeded.

Accuracy :
Accuracy as %R shall be assessed for the laboratory operations by analyzing PDP blind audit samples

and laboratory control sambles. Results from these measurements must be compared to the criteria
listed in Table 11-1. These QC measurements will be used to demonstrate acceptable method
performance and to trigger corrective action when control limits are exceeded.

Method D ion Lim
MDLs shall be expressed in volume percent and must be less than or equal to those listed in
Table 11-1. MDOLs shall be determined based on the method described in Section 3.2. The detailed

procedures for MDL determination shall be included in site SOPs.

Pr m Requir ntitati imi

Laboratories must demonstrate the capability to quantitate analytes at or below the PRQLs given in
Table 11-1. Laboratories shail set the concentration of at least one calibration standard below the
PRQL. The detailed procedures for PRQL demonstration shall be included in laboratory SOPs.
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Completeness _
Laboratory completeness shall be expressed as the number of samples analyzed with valid results as

a percent of the total number of samples submitted for analysis. Participating laboratories must meet

the completeness specified in Table 11-1.

Comparability

Data generated through analysis of samples from different sites shall be comparable. Comparability
will be achieved by using standardized methods, traceable standards, and participation by all sites in

the POP.

Representativeness
Representativeness for headspace hydrogen and methane analysis shall be achieved by collecting

sufficient numbers of samples using clean sampling equipment that does not introduce sample bias.
Samples must be collected as described in Section 7.0 of this QAPP.

11.2 Methods Requirements

Laboratories must use either gas mass spectroscopy (MS) or gas chromatography (GC) for the analysis
of hydrogen and methane. Altemate analytical methods, which meet all of the QAOs in Section 11.1,
may be submitted to CAOQ for approval. The Methods Manual contains two procedures, "Determination
of Hydrogen and Methane by Mass Spectrometry” and “Determination of Hydrogen and Methane by
Gas Chromatography,” that meet all of the QAOs listed in Table 11-1. The procedures are based on
ASTM Method D-2650-83 (ASTM 1983b) and ASTM Method 1946-82 (ASTM 1982), respectively.
Laboratory SOPs must specify the detailed "requirements for implementation of the selected

procedure(s).

Redut:tion in sample aliquot size and final volume from those suggested in these methods is allowable
as long as the QAOs in Section 11.1 are achievabie. Equivalency of modified methods shall be
demonstrated by meeting the QAOs in Section 11.1.

Criteria for Standards
Primary hydrogen and methane standards must be purchased from the best available source (Scott
Specialty Gases or equivalent]). All commercial standards must be certified by the manufacturer.

Laboratdrv SO0Ps must specify detailed requirements for the preparation of all standards.
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TABLE 11-2 -
Summary of Laboratory Quality Control Samples and Frequencies
for Hydrogen and Methane Analysis
Acceptance Corrective
QC Sample Minimum Frequency Criteria Action®
Method performance Seven (7) samples initially Meet Table 11-1 QAOs  Repeat until
samples and four (4) semiannually acceptable
Laboratory duplicates One (1) per analytical RPD s 25° Nonconformance if
batch RPD > 25
Laboratory blanks One (1) per analytical Analyte concentrations Nonconformance if
batch < 3 xMDL analyte concentrations
> 3 x MDL
Laboratory control One (1) per analytical 70-130 %R Nonconformance if
samples batch %R < 70 or > 130
Blind audit samples Samples and frequency Specified in the Specified in the
controlled by the Gas PDP  Gas PDP Plan Gas PDP Plan

Plan

*Comrective Action when QC samples do not meet the acceptance criteria; Nonconformance procedures are

outlined in Section 2.1.2.1.

bApplies only to concentrations greater than the PRQL listed in Table 11-1.

MDL = Method detection limit
PDP = Performance Demonstration Program
QAO = Quality assurance objective

%R = Percent recovery

RPD = Relative percent difference
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requirements for data systems, detectors, and sample inlet systems. laboratories shall detail the

testing, inspection, and maintenance requirements in site SOPs.

11.5 Instrument Calibration and Frequency

Mass spectrometers and gas chromatographs must be calibrated. All laboratories shall prepare and
follow detailed SOPs covering all aspects of calibration and maintain instrument run logs that permit
the reconstruction of the calibration sequence and frequency. MS and GC calibration requirements are

summarized in Table 11-3.

An initial MS calibration shall be performed prior to the analysis of any samples to establish a mass
pattern and sensitivity for hydrogen and methane. After the mass calibration has been performed, the
base peak for hydrogen and methane must read 2 and 16, respectively. The sensitivity calibration shall
be acceptable if two consecutive sensitivity measurements have a %D of less than or equal to 15 for
each analyte. Additional calibrations must be performed as specified by the manufacturer or when the
RPD between the initial and continuing calibration results is greater than 10 or when the sum of the

. partial pressures for all components in the continuing sensitivity calibration gas exceeds plus or minus

3 percent of the total pressure of the introduced sample.

Contihuing MS calibration shall be performed at the beginning and end of each analytical batch run.
if the RPD of the base peaks between the continuing calibration and the most recent valid initial
calibration is less than or equal to 10, then the mass spectrometer shall be considered calibrated. The
laboratory control sample may be used for continuing calibration. i the laboratory control sample is
not used for continuing calibration, then the laboratory control sample must be run as a sampie during
the analytical sequence. The continuing calibration gas must be from a separate source than that used
for the initial instrument calibration. The stahdard used for continuing calibration must contain both
hydrogen and methane at concentrations within the calibration range of the analytical instrument.

Sensitivity calibration shall be verified by showing that the sum of the partial pressure of the
components (hydrogen, methane, and makeup gases) in the standard gas cylinder equals the total
pressure of the introduced sample plus or minus 3 percent. If the partial pressure sum differs from the
total sample pressure, the problem must be assessed and cotrective action taken and documented.
Differences may be due to sensitivity errors or components that are unaccounted for in the standard.
All laboratories shall prepare and follow detailed SQPs covering ali aspects of MS calibration and
maintain instrument run logs that permit the reconstruction of the calibration sequence and frequency.
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For GC, an initial muitipoint calibration curve for hydrogen and methane shall be obtained. The
multipoint calibration must consist of a minimum of three standards with the low standard at a
concentration less than the PRQL (Table 11-1), and the hidh standard at a concentration such that it
brackets the expected sample concentrations, yet remains within the linear range of the instrument.
The initial calibration is .considered valid and the average response factor can be used if the %RSD for
each analyte is less than or equal to 35. Alternately a linear regression equation can be generated
plotting area }esponse versus concentration. If the resulting plot yields a straight line and the
calculated value for each standard analyte is 70-130 %R, then the initial calibration is considered valid.
A new multipoint calibration may also be required if there is a change in the instrument that may affect

the analytical results or if indicated as a QC action.

A continuing calibration check standard must be analyzed at the beginning of each 12-hour shift. The
response factor {or concentration) of the continuing calibration check standard shall be compared to
the corresponding averagé response factor {or concentration) from the most recent valid initial
calibration. If the %D between the average response factor (or concentration) and that of the
. continuing calibration check is less than or equal to 30, the GC system shall be considered calibrated.
If the continuing calibration does not meet the acceptance criteria, either another continuing calibration
must be run, or a new calibration curve generated. Sample analysis cannot continue until the

requirements are met.

The laboratory control sample may be used for the continuing calibration check. If the laboratory
control sample is not used for continuing calibration, then the laboratory control sample must be run
as a sample during the analytical sequence. The calibration check standard, or laboratory control
sample, must be from a separate source than that used for the initial instrument calibration. The
standard used for continuing calibration must contain both hydrogen and methane at concentrations
within the calibration range of the analytical instrument.

11.6 Data Management
Data management includes requirements for data reduction, validation, and reporting. All of the data

management requirements defined in Section 3.1.1 of this QAPP, as well as those described below,
apply to data from hydrogen and methane analyses. Data management procedures demonstrating
compliance with these requirements must be detailed in QAPjPs and SOPs and, as appropriate, include
specific equations, sample calculations, and exampie forms for data reduction, validation, and

reporting.
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- B—Analyte detected in blank

- E—Analyte exceeds the calibration curve

- J—Analyte less than PRQL, but greater than or equal to MOL

- U—Analyte was undetected (Report MDL)

- D—Analyte was quantitated from a secondary dilution, or reduced volume sample

aliquot

Nonconformance reports, if applicable.

in addition, laboratories located on sites shall maintain the following items in their files, documented
and retrievable by analytical batch number. Contract laboratories shall forward these items along with

analytical results to the site project office for storage in site project files.

R-4913

Original COC forms.

All raw data, including original instrument readouts and/or bench reports, calculation
records, and laboratory QC sample resuits. Laboratory duplicate results are recorded along
with the original sample results, and the RPD between the two results are calculated.
Laboratory control sample results are entered with the accepted value and the %R.

All instrument calibration reports that include the accepted and measured values of
calibration verification for all analytes. These reports must also contain the laboratory
name, analytical batch number(s), initial and continuing calibration verification source,
method identification, and calibration date and time.

QC result summary, which includes true and found values for all QC samples plus
associated result calculations. At a minimum, the QC data shall include blanks, laboratory
control samples, duplicates, initial calibration data, initial and continuing calibration
verifications, and all other method-specific QC listed in Table 11-3. The QC summary
report must also contain the labaratory name, the analytical batch number (if applicable),
and methaod names.

Original field sample canister tags, if not submitted with the analytical batch data report.
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12.0 GAS VOLATILE ORGANIC COMPOUND ANALYSIS

This section identifies the required QA elements for the analysis of VOCs in gas samples. Gas samples
are collected in SUMMA® passivated canisters from waste container headspace and inner layers of

confinement. The collection of gas samples is detailed in Section 7.0 of this QAPP.

12.1 Quality Assurance Objectives

The development of DQOs specifically for this Program has resulted in the QAOs listed in Table 12-1.
The specified QAOs represent the required quality of data necessary to draw valid conclusions
regarding the Program objectives. Program-required limits, such as the PROL associated with VOC
analysis, are specified to ensure that the analytical data collected satisfy the requirements of all data
users. Key data quality indicators for laboratory measurements are defined below and the methods
to quantitatively and qualitatively assess these indicators are discussed in Section 3.0 of this QAPP.

Precision

- Precision shall be assessed by analyzing laboratory duplicates and replicate analyses of laboratory
control samples and PDP blind audit samples. Results from measurements on these samples must be
compared ta the criteria listed in Table 12-1. These QC measurements will be used to demonstrate

acceptable method performance and to trigger corrective action when control limits are exceeded.

Accuracy
Accuracy as %R shall be assessed for the laboratory operations by analyzing PDP blind audit samples

and laboratory control samples. Results from these measurements must be compared to the criteria
listed in Table 12-1. These QC measurements will be used to demonstrate acceptable method
performance and to trigger corrective action when control limits are exceeded.

Method D ion Limi
MDLs shall be expressed in nanograms for VOCs, and must be less than or equal to those listed in
Table 12-1. MDLs shall be determined based on the method described in Section 3.2. The detailed

procedures for MDL determination shall be included in site SOPs.

Pr ir

Laboratories must demonstrate the capability to quantitate analytes at or below the PRQLs given in
Table 12-1. Laboratories shall set the concentration of at least one calibration standard below the
PRQL. The detailed procedures for PROL demonstration shall be included in laboratory SOPs.
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ompleteness ,
Laboratory completeness shall be expressed as the number of samples analyzed with valid results as

a percent of the total number of samples submitted for analysis. Participating laboratories must meet

the completeness specified in Table 12-1.

Comparability

For VOC analysis, data generated through analysis of samples from different sites shall be comparable.
Comparability will be achieved by using standardized methods, traceable standards, and participation

by all sites in the PDP.

Representativeness
Representativeness for VOC analysis shall be achieved by collecting sufficient numbers of samples

using clean sampling equipment that does not introduce sample bias. Samples must be collected as

described in Section 7.0 of this QAPP.

12.2 Methods Requirements

Laboratories must use Gas Chromatography/Mass Spectrometry (GC/MS) methods for all of the
analytes except alcohols and ketones, listed in Table 12-1. Alcohols and ketones listed in Table 12-1
may be analyzed by GC/MS or Gas Chromatography/Flame lonization Detector (GC/FID). The GC/FID
method must be used for the analysis of methanol, butanol, acetone, methyl ethyl ketone, and methyl
isobutyl ketone when analysis of these compounds by GC/MS fails to meet the criteria specified in
Table 12-1. Alternate analytical methods, which meet all of the QAOs in Section 12.1, may be
submitted to CAO for approval. The analytes are segregated into flammable and nonflammable groups

in Table 12-2.

Two GC/MS procedures and one GC/FID procedure, which have been demonstrated to meet Program
requirements, are provided in the Methods Manual. The GC/MS procedures are based on SW-846
Methods 8240 and 8260 and EPA Method TO-14 {EPA 1988a). Laboratories shall implement the

analytical procedures with SOPs.

Reduction in sample aliquot size and final volume from those suggested in these methods is allowable,
as long as the QAOs in Section 12.1 are achievable. Equivalency of modified methods shall be
demonstrated by meeting the QAOs defined in Section 12.1.
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Criteria for Standards

Primary gas standards and primary liquid standards must be purchased from the best available source
{Scott Specialty Gases or equivalent for gases; Supelco or equivalent for liquids) for the target analytes
specified in Table 12-1. Commercially purchased primary gas standards and primary liquid standards
must be certified by the manufacturer. Alternatively, primary gas standards and primary liquid
standards may be prepared for the target analytes specified. Laboratory SOPs must specify detailed
requirements for the preparation of all primary, secondary, and calibration standards. Samples and

calibration standards must be analyzed at the same temperature {£ 2°C).

riteria f litative an ntitative Analysi
To be qualitatively identified by GC/MS using internal standard quantitation, an analyte must ekute
within £0.06 RRT units of the RRT of the continuing calibration check standard, and have a mass
spectrum that corresponds to the standard mass spectrum. If external standard quantitation is used,
an analyte must elute within a specified RT window. RT windows for each analyte shall be determined
by three different injections of standards containing all analytes over a 72 hour period. RT windows
- shall be calculated as the mean plus-or-minus three times the standard deviation of the individual RTs
for each analyte. RT or RRT windows must be determined for all analytes prior to the analysis of any

samples and whenever a new GC column is installed.

Criteria for GC/MS quantitative analysis depend on whether extemnal or internal standard quantitation
is used. If internal or external standard quantitation is used, the %RSD criteria for all analytes must
be met, otherwise, a second- or third-order regression calibration curve must be generated. %RSD is
calculated as the standard deviation of average response factors for an analyte divided by the mean
of the five initial response factors for that analyte. If intemal standard quantitation is used, the internal
standard area counts for the sample analyses must be within 50-percent to 200-percent of the average
intémal standard area counts from the most recent continuing calibration. The integrated abundance
from the Electron lon Current Profile (EICP) of the primary characteristic ion is used to calculate
concentrations. All analytes must be quantitated within the calibration range of the analytical
instrument. Multiple dilutions may be required when sample concentrations exceed the calibration
range of the instrument or calibration curve. The method used for quantitation shall be reported with

the results.

For GCIFID qualitative analysis, RT windows shall be established for all analytes. Positive analyte
identification shall be achieved by RT confirmation on both columns {see Methods Manual). The
sample component peak must fall within the RT window for a given analyte for positive identification.
RT windows are determined by injecting a minimum of three standards over a period of 72 hours. RT
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TABLE 12-3
Summary of Laboratory Quality Control Samples and Frequencies
for Gas Volatile Organic Compounds Analysis
Acceptance Corrective

QC Sample Minimum Frequency Criteria Action®
Method performance Seven (7) samples initially =~ Meet Table 12-1 QAOs  Repeat until
samples and four (4) semiannually acceptable

Laboratory duplicates

Laboratory blanks

Laboratory control
samples

Blind audit samples

One {1) per analytical
batch

Daily prior to sample
analysis

_ One (1) per analytical

batch
Samples and frequency

controlled by the Gas PDP

Plan

RPD < 25°

Analyte amounts
< 3 xMDLs

70-130 %R

Specified in the Gas
PDP Plan

Nonconformance if
RPD > 25

Nonconformance if
analyte amounts > 3
x MDLs

Nonconformance if
%R < 700r > 130

Specified in the Gas
PDP Plan

SCorrective Action when QC samples do not meet the acceptance criteria; Nonconformance procedures are

outlined in Section 2.1.2.1.

bAppiies only to concentrations greater than the PRQLs listed in Table 12-1.

Method detection limit
Performance Demonstration Program

MDL -

PDP -

QAO = Quality assurance objective
%R = Percent recovery

RPD = Relative percent difference
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in the Methods Manual and must have subambient terhperature capabilities. GC/MS systems shall be
operated in the full scan mode to allow the detection and quantitation of all analytes listed in

Table 12-1 and the identification of nontarget compounds.

Prior to the analysis of any standards or samples, instrument performance criteria shall be met. GC/MS
systems may be tuned using perfluorotributylamine (PFTBA) and must meet the 4-bromofluorobenzene
(BFB) criteria specified in the Methods Manual. The BFB criteria shall be checked by analyzing 50 ng

of BFB at the beginning of each 12 hours of operation.

GC/FID Instrument Requirements

Laboratories must use equipment and materials that meet all of the Methods Manual requirements.
Sample introduction shall be by thermostated gas injection valves with sampie loops that permit the
injection of gas standards directly on column. Each gas chromatograph must be equipped with two,

dissimilar, wide-bore capiliary columns.

12.5 Instrument Calibration and Frequency

All laboratories shall prepare and follow detailed SOPs covering all aspects of calibration and maintain
insﬁument run logs that permit the reconstruction of the calibration sequence and frequency.
instrument calibrations and frequencies for GC/MS are as follows. An initial, multipoint calibration
using internal or external standards shall be performed after instrument performance criteria have been
satisfied. The multipoint calibration must consist of a minimum of five analytical standards that define
the calibration range of the instrument for the analytes listed in Table 12-1. One of the standards must
be at a concentration less than the PRQLs specified in Table 12-1.

The initial GC/MS calibration curve shall be verified using a midpoint calibration standard. The
continuing calibration standard shall be analyzed at the beginning of every 12 hours'of operation. Prior
to the analysis of this midpoint continuing calibration standard, the specified instrument performance
criteria, using 50 ng of BFB, must be satisfied. The %D criterion for all analytes must be met (Table
12-4). The %D is determined using continuing calibration response factors and average response
factors or relative response factors from the most recent calibration. If internal standard quantitation
is used, the midpoint standard must meet all of the daily calibration criteria for internal standard
responses and RRTs. If the continuing calibration standard does not satisfy the criteria for linearity and
consistency, a new five-point calibration curve must be generated. Sample analysis cannot proceed
until the GC/MS system has satisfied the appropriate daily calibration criteria.
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An initial, multipoint external standard calibration curve shall be generated for GC/FID. The.multipoint
calibration must consist of a minimum of three analytical standards that define the calibration range
of the instrument for acetone, butanol, methyl ethyl ketone, methanol, and methyl isobutyl ketone.
One of the standards must be at a concentration less than the PRQLs specified in Table 12-1. The
calibration is considered valid if the %RSD for response factors for all compounds is less than 30.
Alternately, alinear regression equation can be generated plotting area response versus concentration.
If the resulting plot yields a straight line and the calculated value for each standard analyte is 70-130

%R, then the initial calibration is considered valid.

The initial GC/FID calibration curve shall be verified using a midpoint calibration standard (continuing
calibration standard). The continuing calibration standard shall be analyzed at the beginning of each
12 hours of operation. Response factors (or concentrations) for the continuing calibration standard
shall be compared to the corresponding average response factor (or concentration} from the most
recent valid three-point calibration. If the %D between the average response factor (or concentration)
and the continuing midpoint response factor (or concentration} is less than or equal to 30, then the
'GC/FID system shall be considered calibrated. For those analytes where a second- or third-order
regression curve is used, the instrument response from the continuing calibration standard for the
analﬁe must fall within 30 percent of the value determined using the initial calibration curve. The RT
of each analyte must fall within the RT window. If the continuing calibration standard does not meet
these requirements, a new three-point initial calibration curve must be generated. Sample analysis
cannot proceed until the GC/FID system has satisfied the calibration and RT requirements.

Laboratories shall maintain detailed instrument run logs covering all aspects of GC/MS and GC/FID
calibrations to enable a reconstruction of calibration sequences and frequencies. GC/MS and GC/FID

calibration requirements are summarized in Table 12-4.

12.6 Data Management

Data management includes requirements for data reduction, validation, and reporting. All of the data
management requirements defined in Section 3.1.1 of this QAPP, as well as the specific procedures
described below, apply to VOC analysis data. Data management procedures demonstrating compliance
with these requirements must be detailed in QAPjPs and SOPs and, as appropriate, include specific
equations, sample calculations, and example forms for data reduction, validation, and reporting.

Data Reduction
All organic analyte concentrations shall be quantified using average relative response factors for

internal standard quantitation, average response factors for external standard quantitation, or a linear
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Summary COC Form that shows the date and time of sample transfer, and name of
individuals handling the sampies from the time of sampling through receipt at the

faboratory.
Original or a copy of the field sample canister tags.

Data review checklists for each analytical batch verifying that the data generation level
review, validation and verification, as described in Section 3.1.1, has taken place.
Checklists must contain tables showing the results of the analytical batch QC samples
(e.g., laboratory duplicates, laboratory control samples).

A separate analytical report sheet for each sample in the analytical batch that includes the
laboratory name, program name, the title "Gas VOC Analysis Data Sheet," analytical batch
number, sampling batch number, laboratory sample number, field sample number, date
sampled, date and time analyzed, method number, listing of program analytes, and

analytical resuilts in ppmv. Data qualifying flags shall be used as follows: '

- B—Analyte detected in blank

- E—Analyte exceeds the calibration curve

- J-—Analyte less than PRQL, but greater than or equal to MDL

- U—Analyte was undetected (Report MDL)

- D—Analyte was quantitated from a secondary dilution, or reduced volume sample
aliquot.

Nonconformance reports, if applicable.

In addition, laboratories located on sites shall maintain the following items in their files, documented
and retrievable by analytical batch number. Contract laboratories shall forward these items along with
analytical resuits to the site project office for storage in site project files.

R-4913

Qriginal COC forms.

All raw data, including original instrument readouts and/or bench reports, calculation
records, and laboratory QC sample resuits. Laboratory duplicate results are recorded along
with the original sample resuits, and the RPD bstween the two results are calculated.
Laboratory control samples results are entered along with the accepted value and the %R.

All instrument calibration reports that include the accepted and measured values of
calibration verification for all analytes. These reports must also contain the laboratory
name, analytical batch number(s), initial and continuing calibration verification source,
method identification, and calibration date and time. _

QC result summary, that includes true and found values for all QC samples plus associated
result calculations. At a minimum, the QC data shall include blanks, laboratory control
samples, duplicates, initial calibration data, initial and continuing calibration verifications,
and all other method-specific QC listed in Table 12-3. The QC summary report must also
contain the laboratory name, the analytical batch number (if applicable), and method
names.

Original field sample canister tags, if not submitted with the analytical batch data report.
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13.0 TOTAL VOLATILE ORGANIC COMPOUND ANALYSIS

This section identifies the required QA elements for the analysis of fotal VOCs in samples of

homogenous solids and soil/gravel. Samples must be collected from waste containers as detailed in

Section 8.0 of this QAPP.

13.1 Quality Assurance Objectives
The development of DQOs specifically for this Program has resulted in the QAOs listed in Table 13-1.

The specified QAOs represent the required quality of data necessary to draw valid conclusions
regarding Program objectives. Program-required limits, such as the PRQL associated with VOC
analysis, are specified to ensure that the analytical data collected satisfy the requirements of all data
users. Key data quality indicators for laboratory measurements are defined below and the methods
t0 quantitatively and qualitatively assess these indicators are discussed in Section 3.2 of this QAPP.

Precision .
- Precision shall be assessed by analyzing laboratory duplicates, replicate analyses of laboratory control

samples, matrix spike duplicates, and PDP blind audit samples. Resuits from measurements on these
samples must be compared to the criteria listed in Table 13-1. These QC measurements will be used
to demonstrate acceptable method performance and to trigger corrective action when control limits

are exceeded.

Accuracy
Accuracy as %R shall be assessed for the laboratory operations by analyzing laboratory control

samples, matrix spikes, surrogate compounds, and PDP blind audit samples. Results from these
measurements must be compared to the criteria listed in Table 13-2. These QC measurements will be
used to demonstrate acceptable method performance and to trigger corrective action when control

limits are excesded.

Method D ion Limi
MDLs shall ba expressed in mg/kg for VOCs, and must be less than or equal to those listed in

Table 13-1. MDLs shall be determined based on the method described in Section 3.2. The detailed
procedures for MDL determination shall be included in site SOPs.
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Program Required Quantitation_Limit .

Laboratories must demonstrate the capability to quantitate analytes in samples at or below the PRQLs

CA0-94-1010

given in Table 13-1. Laboratories shall set the concentration of at least one calibration standard below
the PRQL. The detailed procedures for PROL demonstration shall be included in laboratory SOPs.

ompletenes

Laboratory completeness shall be expressed as the number of samples analyzed with valid results as
a percent of the total number of samples submitted for analysis. Participating laboratories must meet

the completeness specified in Table 13-1.

m ili
For VOC analysis, data generated through analysis of samples from different sites shall be comparable.
Comparability will be achieved by using standardized methods, traceable standards, and participation

by all sites in the PDP.

Representativeness ,
Representativeness for VOC analysis shall be achieved by collecting unbiased samples. Samples must

be collected as described in Section 8.0 of this QAPP.

13.2 Methods Requirements
Laboratories must use GC/MS methods for the determination of all of the analytes listed in Table 13-1.

GC/FID must be used for the determination of nonhalogenated VOCs that perform poorly by purge and

trap methods.

Two GC/MS methods, SW-846 Methods 8240B and 8260A, meet Program requirements and are
provided in the Methods Manual. One GC/FID method, which meets Program requirements for
nonhalogenated VOC analysis, is provided in the Methods Manual. Alternate methods, which meet
all of the QAQs in Section 13.1, may be submitted to CAO for approval. Laboratory SOPs must
specify the detailed requirements for implementation of the selected analytical method(s).

If needed, each site must decide, based on the nature of their waste stream, what preparation methods
are appropriate for their waste types. Use of preparation methods in the Methods Manual, SW-846,
or other natidnally recognized standard methods (e.g., ASTM) is acceptable. Reduction in sampie
aliquot Size and final volume from those suggested in these methods is allowable, as long as the QAOs
in Section 13.1 are achievable. Equivalency of madified methods shall be demonstrated by meeting
QAOs defined in Section 13.1,
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All analytes must be quantitated within the calibration range of the analytical instrument. Multiple

dilutions may be required when sample concentrations excged the calibration range of the instrument.

13.3 Quaslity Control
To assure that data of known and documented quality are generated, each participating laboratory shall

implement a documented analytical laboratory QA program. Laboratory QA programs shall specify
qualitative and quantitative acceptance criteria for the QC checks of this Program and corrective action

measures to be taken when these criteria are not satisfied.

it shall be the responsibility of the faboratory QA officer to monitor and document procedure
performance, including the analysis of QC samples. The laboratory QA officer and technical supervisor
shall have the responsibility to implement corrective actions when acceptable procedure performance

is not met.

Laboratories shall operate a formal QC program and maintain records to document the quality of the
- data generated. All QC practices established in the analytical methods must be implemented with
laboratory SOPs including, but not limited to, the analysis of method performance samples, laboratory
duplicates, laboratory blanks, matrix spikes, matrix spike duplicates, laboratory control sampies,
surrogate compounds, and blind audit samples. Specific QC samples and frequencies are based on an
analytical batch and are summarized in Table 13-2. An analytical batch is defined as a suite of samples
of a similar matrix processed as a unit, using the same analytical method, within a specific time period.
An analytical batch can be up to 20 samples, {excluding laboratory QC samples) all of which must be
received by the laboratory within 14 days of the VTSR of the first sample of the batch.

Method performance samples shall be used to demonstrate acceptable laboratory performance prior
to the analysis of any samples. Method performance samples must contain all of the analytes listed
in Table 13-1 at concentrations appropriate to verify that all QAOs are met. Initially, seven method
performance samples shall be analyzed to demonstrate acceptable precision and accuracy and shall
also be used to determine MDLs for all analytes according to the method described in Section 3.2.
Acceptable procedure performance shall be demonstrated semiannually by analyzing four method

performance samples.
Laboratory blanks, laboratory duplicates, matrix spikes, and matrix spike duplicates must be prepared

as indicated in the appropriate SW-846 or Methods Manuai method and analyzed at a frequency of one
per analytical batch. Surrogate compounds are added to each field sample and laboratory QC sample.
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The choice of surrogate compounds is site specific. Matrix spike duplicates may be used-in place of
laboratory duplicates. Laboratory SOPs shall give the details of laboratory blank, laboratory dupficate;
matrix spike, and matrix spike duplicate preparation and analyses. Labm;atorv duplicate results shall
be acceptable if the Table 13-1 criteria for precision are met. Laboratory blank results shall be
acceptable if analyte concentrations are less than three times the MDL for each analyte. Matrix spikes
and matrix spike duplicates must contain at least five of the VOCs listed in Table 13-1 at
concentrations at the PRQLs listed in Tabie 13-1. Matrix spike results shall be acceptable if the
Table 13-1 criteria for accuracy are met. Matrix spike duplicate results shall be acceptable if the

Table 13-1 criteria for precision and accuracy are met.

Laboratory control samples must be used to demonstrate ongoing laboratory performance. Laboratory
control samples shall contain at least ten of the analytes listed in Table 13-1 and shall be prepared, in
water, at a concentratior_l of 20 ug/L from standards independent of those used for instrument
calibration. Laboratory control samples must undergo all sample preparation procedures performed on
field samples. Laboratory control samples must be analyzed at a frequency of one per analytical batch

- and the results shall be acceptable if the %R for all analytes is 80-120.

Blind audit samples provided by the PDP shall be used to determine acceptable laboratory performance.

Laboratory performance will be evaluated biannually.

13.4 Instrument Testing, Inspection, and Maintenance Requirements

Laboratories shall use equipment and materials (purge-and-trap systems, gas chromatographs, mass
spectrometers, flame ionization detectors, data systems, traps, vacuum pumps) that meet all of the
SW-846 method requirements. All gas chromatographs shall be equipped with chromatographic
columns selected from among those recommended by the methods and must have subambient

temperature capabilities.

GC/MS systems shall be operated in the full scan mode to allow the detection and quantitation of all
analytes listed in Table 13-1 and the identification of nontarget compounds. Nontarget compounds
shall be reported as TICs and are reported with a higher uncertainty than the reported target analyte

concentrations.

Prior to the analysis of any standards or samples, instrument performance criteria shall be met. GC/MS
systems must be tuned using PFTBA and must meet the BFB criteria specified in the SW-846 methods.
The BFB critaria shall be checked by analysis of 50 ng of BFB at the beginning of each 12 hours of

operation.
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Summary of Calibratidn Requirements for Total Volatile Organic Compounds Analysis

Frequency of Procedure

Acceptance Criteria

Technique Procedure

GC/MS BFB Tune
S-pt initial calibration
(5 standards)
Continuing calibration

GC/FID 3-pt initial calibration

{3 standards)

Continuing calibration

Every 12 hours

Initially, and as needed

Every 12 hours

initially, and as needed

Every 12 hours

Abundance criteria for all key ions are
met (see SW-846 Method 8240B or
8260A)

Response factor %RSD for CCCs <
30; response factor for SPCCs

= 0.30" average relative response
factor is used if %RSD < 15; linear
regression equation is generated it
%RSD > 15

Response factor or conc. %D for CCCs
=< 20; response factor for SPCCs =
0.30% RT for internal standards must
be + 30 seconds from last daily
calibration check; internal standard
area count must be > 50% or <
2009% of the area counts from the last
daily calibration check; surrogate
compound %R must be met (see
SW-846 Method 82408 or 8260A)

Correlation coefficient = 0.93
(cafibration curves) or %RSD for
response factors < 35 for all analytes

Response factor or measured
concentration %D for all analytes
< 15 of initial calibration; RT +3
standard deviations from initial
calibration

*Bromoform &0.25

BFB = 4-Bromofiuorbenzene

cCcC = Calibration check compounds

%D = Percent difference

%RSD = Percent relative standard deviation

RT = Retention time

SPCC = System performance check compounds
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All VOC results shall be reported in milligrams per kilogram (mg/kg) on a weight/wet-weight basis and
shall be limited to two significant figures. Detailed procedures for data reduction can be found in
SW-846 and the Methods Manual. SOPs must detail procedures for reducing raw data to reportable

units.

Da lidation
All total VOC analysis data must be reviewed and approved prior to being reported. The validation
process is outlined in Section 3.1.1 and includes verification that the QAQs in Table 13-1 have been

met.

Data Reporting
Each laboratory analyzing samples is required to submit analytical batch data reports for each analytical

batch to the site project office on approved standard forms. Site-specific documentation must include
example forms that will be used for reporting. Analytical batch data reports shall consist of the

following:

s Cover page that includes the laboratory name, analytical batch number, sample numbers
included in that analytical batch, a cross reference to field sample numbers, and the
signature releases of laboratory personnel as specified in Section 3.1.1

e Table of Contents

e Summary COC Form that shows the date and time of sample transfer, and name of
individuals handling the samples from the time of sampling through receipt at the laboratory

e Data review checklists for each analytical batch verifying that the data generation level
review, validation, and verification, as described in Section 3.1.1, has taken place;
checklists must contain tables showing the results of the analytical batch QC samples (e.g.,
laboratory duplicates, laboratory control samples)

¢ - A separate analytical report sheet for each sample in the analytical batch that includes the
laboratory name, program name, the title "Total VOCs Analysis Data Sheet,” analytical
batch number, sampling batch number, laboratory sample number, field sample number,
date sampled, date extracted (if applicable), date and time analyzed, method number, listing
of program analytes, and analytical results in mg/kg. VOC analysis data qualifying flags
shall be used as follows:

- B-—Analyte detected in blank

- E-—Analyte gxceeds the calibration curve

- J—Analyte less than PRQL, but greater than or equal to MDL

- U—Analyte was undetected (Report MDL)

- D—Analyte was quantitated from a secondary dilution, or reduced volume sample
aliquot

* Nonconformance reports, if applicable
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14.0 TOTAL SEMI-VOLATILE ORGANIC COMPOUND ANALYSIS

This section identifies the required QA elements for the analysis of total SVOCs in samples of

homogenous solids and soil/gravel. Samples must be collected from waste containers as detailed in

Section 8.0 of this QAPP.

14.1 Quality Assurance Objectives

The development of DQOs specifically for this Program has resulted in the QAOs listed in Table 14-1.
The specified QAOs represent the required quality of data necessary to draw valid conclusions
regarding Program objectives. Program-required limits, such as the PRQLs, are specified to ensure that
the analytical data collected satisfy the requirements of all data users. Key data quality indicators for
laboratory measurements are defined below and the methods to quantitatively and qualitatively assess

these indicators are discussed in Section 3.0 of this QAPP.

Precision
- Precision shall be assessed by analyzing laboratory duplicates, replicate analyses of laboratory control

sampies, matrix spike duplicates, and PDP blind audit samples. Resuits from measurements on these
sampies must be compared to the criteria listed in Table 14-1. These QC measurements will be used
to demonstrate acceptable method performance and to trigger corrective action when control limits

are exceeded.

Accuracy
Accuracy as %R shall be assessed for the laboratory operations by analyzing laboratory control

samples, matrix spikes, surrogate compounds, and PDP blind audit samples. Results from these
measurements must be compared to the criteria listed in Table 14-1. These QC measurements will be
used to demonstrate acceptable method performance and to trigger corrective action when controf

limits are exceeded.

Method D igon Limi
MDLs shall be expressed in mg/kg for SVOCs, and must be less than or equal to those listed in Table
14-1. MDLs shall be determined based on the method described in Section 3.2. The detailed

procedures for MDL determination shall be included in site SOPs.
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Program Required Quantitation Limit

Laboratories must demonstrate the capability to quantitate analytes in samples at or below the PRQLs
given in Table 14-1. Laboratories shall set the concentration of at least one calibration standard below
the PRQL. The detailed procedures for PRQL demonstration shall be included in laboratory SOPs.

Completeness
Laboratory completeness shall be expressed as the number of samples analyzed with valid results as

a percent of the total number of samples submitted for analysis. Participating laboratories must meet

the completeness specified in Table 14-1.

mparabili
For SVOC analysis, data generated through analysis of samples from different sites shall be
comparable. Comparability will be achieved by using standardized methods, traceable standards, and

participation by all sites in the PDP.

. Representativeness
Representativeness for SVOC analysis shall be achieved by collecting unbiased samples. Samples must

be collected as described in Section 8.0 of this QAPP.

14.2 Methods Requirements

Laboratories must use GC/MS methods for the analysis of all analytes listed in Table 14-1.
Alternatively, a Gas Chromatography/Electron Capture Detection (GC/ECD) method is available for the
analysis of PCBs. Two EPA methods for GC/MS, SW-846 Methods 8250A and 82708, meet Program
requirements and are provided in the Methods Manual. One EPA method for GC/ECD, SW-846 Method
8081, meets Program requirements. A procedure based on SW-846 Method 8081, but optimized for
use in the Program, is provided in the Methods Manual. Alternate methods, which meet all of the
QAOs in Section 14.1, may be submitted to CAO for approval. Laboratories shall implement the
appropriate analytical method(s) with SOPs.

Each site must decide, based on the nature of their waste stream, what preparation methods are
appropriate for their waste types. Use of preparation methods in the Methods Manual, SW-846, or
other nationally recognized standard methods {e.g., ASTM) is acceptable. Reduction in sample aliquot
size and final volume from those suggested in these methods is allowable, as long as the QAOs in

Section 14.1 are achievable. Equivalency of modified methods shall be demonstrated by meeting the
QAOs defined in Section 14.1.
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All analytes must be quantitated within the calibration range of the analytical instrument. Multiple

dilutions may be required when sample concentrations exceed the calibration range of the analvytical

instrument.

14.3 Quality Control
To assure that data of known and documented quality are generated, each participating laboratory shall

implement a documented analytical laboratory QA program. Laboratory QA programs shall specify
qualitative and quantitative acceptance criteria for the QC checks of this program and corrective action

measures to be taken when these criteria are not satisfied.

It shall be the responsibility of the laboratory QA officer to monitor and document procedure
performance, including the analysis of QC samples. The laboratory QA officer and technical supervisor
shall have the responsibility to implement corrective actions when acceptable procedure performance

is not met.

. Laboratories shall operate a formal QC program and maintain records to document the quality of the
data generated. All QC practices established in the analytical methods must be implemented with
Iabofatory SOPs including, but not limited to, the analysis of method performance samples, laboratory
duplicates, laboratory blanks, matrix spikes, matrix spike duplicates, laboratory control samples, and
blind audit samples. Specific QC samples and frequencies are based on an analytical batch and are
summarized in Table 14-2. An analytical batch is defined as a suite of samples of a similar matrix that
is processed as a unit using the same analytical method, within a specific time period. An analytical
batch can be up to 20 samples, (excluding laboratory QC samples), all of which must be received by
the laboratory within 14 days of the VTSR of the first sample in the batch.

Method performance samples shall be used to demonstrate acceptable laboratory performance prior
to the analysis of any samples. Method performance samples must contain all of the analytes listed
in Table 14-1 at concentrations appropriate to verify that all QAOs are met. Initially, seven method
performance samples shall be analyzed to demonstrate acceptable precision and accuracy and shall
also be used to determine MDLs for all analytes according to the methods described in Section 3.2.
Acceptable procedure performance shall be demonstrated semiannually by analyzing four method

performance samples.

Laboratory duplicates, blanks, matrix spikes, and matrix spike duplicates must be prepared as indicated
in the method and analyzed at a frequency of one per analytical batch. Surrogate compounds are

added to each field sample and laboratory QC sample. The choice of surrogate compounds is site

R-4913



Section: 14.0
Revision: 0
Date: 4/30/95
Page 7 of 12

CAO0-94-1010

specific. Matrix spike duplicates may be used in place of laboratory duplicates. Laboratory SOPs shall
give the details of duplicate, blank, matrix spike, and matrix spike duplicate preparation and analyses.
Laboratory duplicate results shall be acceptable if the Table 14-1 criteria for precision are met.
Laboratory blank results shall be acceptable if concentrations are less than 3 x MDL for each analyte.
Matrix spikes and matrix spike duplicates shall contain at least three of the SVOC analytes listed in
Table 14-1. If PCB analysis is being performed, the matrix spike and matrix spike duplicate shall
contain at least one of the aroclors listed in Table 14-1., SVOC and PCB spikes shall be at
concentrations at the PRQLs listed in Table 14-1. Matrix spike resuits shall be acceptable if the Table
14-1 criteria for accuracy are met. Matrix spike duplicate resuits shall be acceptable if the Table 14-1

criteria for precision and accuracy are met.

Laboratory control samples will be used to demonstrate ongoing laboratory performance. Laboratory
control samples shall contain 1,4-dichlorobenzene, 2,4-dinitrotoluene, hexachloroethane, and
nitrobenzene and shall be prepared, in water, at a concentration of 100 ug/L per laboratory control
analyte from standards independent of those used for instrument calibration. Laboratory control
samples must undergo all sample preparation procedures performed on field samples. Laboratory
control samples must be analyzed at a frequency of one per analytical batch and the resuits shall be
acce.ptable if the Table 14-1 criteria for accuracy are met. For PCBs, the laboratory control sample
should contain only the most representative mixture at a concentration of 50 mg/\.

Blind audit samples provided by the PDP shall be used to determine acceptable laboratory performance.

Laboratory performance will be evaluated biannually.

14.4 Instrument Testing, Inspection, and Maintenance Requirements

Laboratories shall use equipment and materia.ls {gas chromatographs, mass spectrometers, electron
capture detectors, data systems, traps, vacuum pumps) that meet all of the SW-846 method
requirements. All gas chromatographs shalil be equipped with chromatographic columns selected from

among those recommended by the SW-846 methods.

GC/MS systems shall be operated in the full scan mode to allow the detection and quantitation of all
analytes listed in Table 14-1 and the identification of nontarget compounds. Nontarget compounds
shall be reported as TICs and are reported with a higher uncertainty than the reported target analyte

concentrations.

Prior to the analysis of any standards or samples, instrument performance criteria shall be met. GC/MS
systems must be tuned using PFTBA and must meet the DFTPP criteria specified in the SW-846
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Laboratories shall maintain detailed instrument run Idgs i:‘overing all aspects of GC/MS and GC/ECD

calibrations to enable reconstruction of calibration sequences and frequencies. GC/MS and GC/ECD

calibration requirements are summarized in Table 14-3.

14.6 Data Management
Data management includes requirements for data reduction, validation, and reporting. All of the data

management requirements defined in Section 3.1.1 of this QAPP, as well as those described below,
apply to data from SVOC analyses. Data management procedures demonstrating compliance with
these requirements must be detailed in QAPjPs and SOPs and, as appropriate, include specific

equations, sample calculations, and example forms for data reduction, validation, and reporting.

Data Reduction _
All organic analyte concentrations shall be quantified using average relative response factors for

internal standard quantitatibn or by total peak area or height for external standard quantitation. Target
analyte concentrations shall not be blank-corrected. Results from blanks run in association with

samples shall be reported separately, flagging any target analytes detected (see below).

Nonfarget compounds shall be reported as TICs and are reported with a higher uncertainty than the
reported target analyte concentrations. For samples containing TICs with total ion current peaks
greater than 10 percent of the nearest RT intemal standard, appropriate search routines of the latest
NIST or equivalent mass spectral library must be performed on the 20 greatest in area count.
Positively identified TICs listed in 40 CFR Part 264, Appendix IX shall be added to the target analyte
list by the site project manger if they are detected in 25 percent of all samples from a given matrix

parameter category.

All SVOC and PCB results shall be reported in mg/kg on a weight/wet-weight basis and shall be limited
to two significant figures. Detailed procedures for data reduction can be found in SW-846. SOPs must
detail procedures for reducing raw data to reportable units.

Data Validation
All SVOC analysis data must be reviewed prior to being reported. The validation process is outlined

in Section 3.1.1 and includes verification that the QAOs presented in Table 14-1 have been met.

Data Reporting
Each laboratory analyzing samples is required to submit analytical batch data reports for each analytical

. batch to the site project office on approved standard forms. Site-specific documentation must include
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example forms that will be used for reporting. Analytical batch data reports shall consist of the

following:

Cover page that includes the laboratory name, analytical batch number, sample numbers
included in that analytical batch, a cross reference to field sample numbers, and the
signature releases of laboratory personnel as specified in Section 3.1.1.

Table of Contents.

Summary COC Form that shows the date and time of sample transfer, and name of
individuals handling the samples from the time of sampling through receipt at the

laboratory.

Data review checklists for each analytical batch verifying that the data generation level
review, validation, and verification, as described in Section 3.1.1 has taken place.
Checklists must contain tables showing the results of the analytical batch QC samples
(e.g., laboratory duplicates, laboratory control samplas).

A separate analytical report sheet for each sample in the analytical batch that includes the
laboratory name, program name, the title "Total SVOCs Analysis Data Sheet,” analytical
batch number, sampling batch number, laboratory sample number, field sample number,
date sampled, date extracted, date and time analyzed, method number, listing of program
analytes, and analytical results in mg/kg. SVOC analysis data qualifying flags shall be used
as follows:

- B—Analyte detected in blank

- E—Analyte exceeds the calibration curve

- J—Analyte less than PRQL, but greater than or equal to MDL

- U—Analyte was undetected (Report MDL)

- D-—Analyte was quantitated from a secondary dilution, or reduced volume sample

aliquot

Nonconformance reports, if applicable.

In addition, laboratories located on sites shall maintain the following items in their files, documented
and retrievable by analytical batch number. Contract laboratories shall forward these items along with
analytical results to the site project office for storage in site project files.

R-4913
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All raw data, including original instrument readouts and/or bench reports, calculation
records, and iaboratory QC sampie resuits. Laboratory duplicate resuits are recorded along
with the original sample resuits, and the RPD between the two resuits are calculated.
Laboratory control sample results are entered along with the accepted value and the %R.

All instrument calibration reports that include the accepted and measured values of
calibration verification for all analytes. These reports must also contain the laboratory
name, analytical batch number{s), initial and continuing calibration verification source,
method identification, and calibration date and time.
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15.0 TOTAL METAL ANALYSIS

This section identifies the required QA elements for the analysis of tdtal metals in samples of
homogenous solids and soil/gravel. Total metals are those solubilized by hot acid leaching (e.g..
SW-846 Method 3051). Samples must be collected from waste containers as detailed in Section 8.0
of this QAPP.

15.1 Quality Assurance Objectives
The development of DQOs for the Program has resulted in the QAOs listed in Table 15-1. The

specified QAOs represent the required quality of data necessary to draw valid conclusions regarding
Program objectives. Program-required limits, such as the PRQLs associated with metal analysis, are
specified to ensure that the analytical data collected satisfy the requirements of all data users. Key
data quality indicatars for .laboratory measurements are defined below and the methods to assess

compliance with these indicators are presented in Section 3.2 of this QAPP.

Precision
Precision shall be assessed by analyzing laboratory matrix spike duplicates, replicate analyses of

laboratory control samples, and PDP blind audit samples. Resuits from measurements on these
samples must be compared to the criterion listed in Table 15-1. These QC measurements will be used

to demonstrate acceptable method performance and to trigger corrective action when control limits

are exceeded.

Accuracy
Accuracy shall be assessed through the analysis of laboratory matrix spikes, PDP blind audit samples,

and laboratory control samples. Resuits from these measurements must be compared to the criterion
listed in Table 15-1. These QC measurements will be used to demonstrate acceptable method
performance and to trigger corrective action when control limits are exceeded.

Program Requi D i imi

Program required detection limits {PRDLs}, expressed in units of yg/L, are the maximum values for
instrument detection limits (IDLs) permissible for Program support under this QAPP. 1DLs must be less
than or equal to the PRDL for the method used to quantitate a specific analyte. Any method listed in
Table 15-2 may be used if the IDL meets this criteria. For high concentration samples, an exception
to the above requirements may be made in cases where the sample concentration exceeds five times
the IDL of the instrument being used. In this case, the analyte concentration may be reported even
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though the {DL may exceed the PRDL. IDLs shall be determined semiannually (i.e., every. 6 months).

Detailed procedures for IDL determination shall be included in laboratory SOPs.

Program Required Quantitation Limit

Laboratories must demonstrate the capability of analyte quantitation at or below the PRQLs, in units
of mg/kg dry weight, given in Table 15-1. The PRDLs are set an order of magnitude less than the
PRQLs (assuming 100-percent solid sample diluted by a factor of 100 during preparation). Laboratories
shall set the concentration of at least one QC or calibration standard at or below the solution
concentration equivalent of the PRQL. Detailed calibration procedures shall be included in site SOPs.

Completeness
Laboratory completeness shall be expressed as the number of samples analyzed with valid results as

a percent of the total number of samples submitted for analysis. Participating laboratories must meet

the completeness specified in Table 15-1.

. Comparability

Data generated through analysis of samples from different sites shall be comparable. Comparability
will be achieved by using standardized methods, traceable standards, and participation by all sites in
the PDP.

Representativeness
Representativeness for metals analysis shall be achieved by the collection of unbiased samples.

Samples must be collected as described in Section 8.0 of this QAPP,

15.2 Methods Requirements
Total metals znalysis is a two-step process involving a sample preparation step followed by an analysis.
Muttiple preparation methods and analytical techniques may be required to complete the analysis of

all metal target analytes.

Each site must decide, based on the nature of their waste stream, what preparation methods are
appropriate for their waste types. Use of preparation methods from the Methods Manual, SW-846,
or other nationally recognized standard methods (e.g.. ASTM) is acceptable. The Methods Manual
includes an acceptable sample preparation procedure based on microwave-assisted hot acid digestion.

Reduction in sample aliquot size and final volume from those suggested in these methods is allowable,
as long as the QAOs outlined in Section 15.1 are achievable. Changes affecting the chemistry of the
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TABLE 152
Total Metal Analytical- Methods
SW-846" Analytical Method
Analyte Nf,:fq ICP-AES ICP-MS  FLAA  GFAA  CVAA HAA
Antimony 7440-360 6010A° 6020° 7040 7041 - 7062°
Arsenic 7440-38-2 6010A° 6020° - 7060A° - 7061A,
7062°
Barium 7440-39-3 6010A° 6020°  7080A°* 7081° - -
Beryilium 7440-41-7 6010A° 6020° 7090 7091 - -
Cadmium 7440-43-9 6010A° 6020° 7130 7131A° - -
Chromium 7440-47-3 6010A° 6020° 710 7191 - -
Lead 7439-92-1 6010A° 6020° 7420 7421 - -
Mercury 7439-97-6 - - - - 7471A° -
Nickel 7440-02-0 6010A° 6020° 7520 - - -
Selenium 7782-49-2 6010A° - - 7740 - 7741A°,
7742°
Silver 7440-22-4 6010A° 6020° 7760A® 7761° - -
Thallium 7440-28-0 6010A° 6020° 7840 7841 - -
Vanadium 7440-62-2 6010A® - 7910 7911 - -
Zinc 7440-66-6 6010A° 6020° 7950  7951° - -

*Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Third Edition, Final Update | and
Final Update Il (SW-846) (EPA,1995)

bMethod comtained in SW-846, Final Update |

*Method contained in SW-848, Final Update I
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Laboratory water, reagents, and gases used during analysis shall be of sufficient purity to ensure that
samples are not contaminated. These materials shall be acceptable for use if analysis of laboratory
blanks prepared and analyzed with them show analyte levels no greater than three times the analyte

IDLs.

15.3 Quality Control
The daily quality of analytical data generated in laboratories analyzing total metals shall be controlled

by the implementation of a documented laboratory QA program. Laboratory QA programs must specify
qualitative and quantitative acceptance criteria for QC checks and corrective action measures to be
taken when these criteria are not met. Specific QC elements are listed in Table 15-3.

It shall be the responsibility of the laboratory QA officer to monitor and document procedure
performance, including the analysis of QC samples. The laboratory QA officer and technical supervisor
shall have responsibility to implement corrective actions when acceptable pracedure performance is

not met,

Method performance samples shall be used to demonstrate acceptable laboratory performance prior
to the analysis of any samples. Method performance samples must contain all of the analytes listed
in Table 15-1 at concentrations appropriate to verify that all QAOs are met. Initially, seven method
performance samples shall be analyzed to demonstrate acceptable precision and accuracy and shall
also be used to determine IDLs for all analytes. Demonstration of acceptable procedure performance
shall be repeated semiannually by the analysis of four method performance sambles. Method
performanc'e demonstration should be conducted over a period of several days to account for long-term

variability.

For laboratory QC purposes, an analytical batch is defined as a suite of samples of a similar matrix,
processed as a unit, using the same analytical method, within a specific time period. An analytical
batch can be up to 20 samples (excluding laboratory QC samples), all of which must be received by
the laboratory within 14 days of the VTSR of the first sampie in the batch. Specific QC samples for
each analytical batch shall include laboratory blanks, matrix spikes, matrix spike duplicates, and

laboratory control samples.

Laboratory blanks shall undergo the same digestion and analytical procedures used to prepare waste
samples'. Matrix spikes and matrix duplicates must contain the metal(s) being analyzed at
concentrations at the PRQL listed in Table 15-1. Solid laboratory control samples (e.g., characterized

surrogate sludges) should be used whenever it is possible to match the matrix of the waste samples.
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Otherwise, commercially purchased standards shall be used to prepare laboratory control saroples. The
laboratory control samples must contain the metal(s) being analyzed and be quantitated within the
calibration range of the instrument. Laboratory SOPs shall address requirements for preparing matrix

spikes, matrix spike duplicates, laboratory blanks, and laboratory control samples.

Blind audit samples provided by the PDP shall be used to determine acceptable laboratory performance.

Laboratory performance will be evaluated biannually.

15.4 Instrument Testing, Inspection, and Maintenance Requirements

Laboratories shall use equipment and materials that meet all of the SW-846 method requirements.
Analytical instruments shall be tested, inspected, and maintained to ensure all the Program QAOs listed
in Table 15-1 can be met. Measurements at the specified PRQLs must meet the precision requirements
specified in Table 15-1. Site QAPjPs and SOPs shall detail specific actions and schedules for
instrument testing, inspection and maintenance, based on manufacturer’s recommendations and
requirements included in the specific SW-846 method (if applicable).

15.5 Instrument Calibration and Frequency
All analytical instruments must be calibrated before use, and calibration must be checked at routine

intervals during analysis. Minimum calibration requirements and analytical run QC are summarized in

Table 15-4.

15.6 Data Management
Data management includes procedures for data reduction, validation, and reporting. All of the data

management procedures defined in Section 3.1.1 of this QAPP, as well as those described below,
apply to data from metal analyses. Data management procedures must be detailed in QAPjPs and
SOPs and, as appropriate, include specific equations, sample calculations, and example forms for data
reduction, validation, and reporting.

Data Reduction
All quantitative values shall be reported in mg/kg on a dry weight basis and shall be limited to two
significant figures. Detailed procedures for data reduction can be found in SW-846. SOPs must detail

procedures for reducing raw data to reportable units.

If dilutions are performed, calculations must take the appropriate dilution factor into account. For !CP-
MS, signals at 206, 207, and 208 m/2 shall be summarized for lead to compensate for any differences
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TABLE 154 .

Summary of Calibration Requirements and Analysis QC for Total Metals Analysis
(Continued)

Technique

Procedure

Frequency of Procedure

Acceptance Criterla

Corrective Action

FLAA

Continuing
calibration

interference
correction
verification

Serial diiution
Post-digestion

spike

3-pt. initial
calibration

{3 standards and a

blank)

Continuing
calibration

Serial dilution

Post-digestion
spike

Every 10 sampies plus beginning
and end of run

Beginning and end of run or
twice per 8 hours, whichever Is
more frequent

once per anafytical batch or per
matrix within an analytical batch

once per analytical batch or per

matrix within an analytical batch
if serial ditution, matrix spike, or
matrix splke duplicate does not
meet acceptance criteria

Daily

Every 10 samples plus beginning
and end of run

once per analytical batch or per
matrix within an analytical batch

once per analytical batch or per
matrix within an analytical batch
If serial dilution, matrix spike, or
matrix spike duplicate does not
meet acceptance criterla

90-110 %R for check standard; blank
must measure <3xIDL

Solution containing Interferants only must
measure <3xIDL for interferants; solution
containing Interferants pius analytes must
be 80-120 %R for all analytes

6x dilution of sample which is > 10xIDL
must be <10 %D of initial value

75 - 126 %R

90-110 %R for Initial calibration
verification solution

95-106 %R for highest calibration
standard

Regression coefficient (r}) must be
=0.995

80-120 %R for check standard; biank
must measure <3xIDL

6x dilution of sample which Is > 25xiDL
must be <10 %D of initial value

86-115 %R

Recalibrate and rerun last
10 sampies

Correct problem and
recailbrate

Define in Laboratory SOPs

Define in Laboratory SOPs

Correct problem and repeat
initial calibration

Recaiibrate and rerun last
10 samples

Use MSA to quantitate
samples of like matrix

Use MSA to quantitate
samples of like matrix
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in the abundances of these isotopes between samples and standards. All automated data reduction

spreadsheets, algorithms, and programs shall be verified and the verification must be documented.

Data Validation

All total metal analyses data must be reviewed and approved before being reported. The validation
process is outlined in Section 3.1.1 and includes verification that the QAOQOs presented in Table 15-1

have been met.

Data Reporting
Each laboratory analyzing samples is required to submit analytical batch data reports for each analytical

batch to the site project office on approved standard forms. Site-specific documentation must include
example forms that will be used for reporting. Analytical batch data reports shall consist of the

following:

¢ Cover page which includes the laboratory name, analytical batch number, sample numbers
included in that analytical batch, a cross reference to field sample numbers, and the
signature releases of laboratory personnel as specified in Section 3.1.1.

e Table of Contents.

e Summary COC Form which shows the date and time of sample transfer, and name of
individuals handling the samples from the time of sampling through receipt at the

laboratory.

e Data review checklists for each analytical batch that verifies the data generation level
review, validation, and verification, as described in Section 3.1.1, has taken place.
Checklists must contain tables showing the resuits of the analytical batch QC samples
{e.g., laboratory duplicates, laboratory control samples).

e A separate analytical report sheet for each sample in the analytical batch that includes the
laboratory name, Program name, the title "Total Metal Analysis Data Sheet,® analytical
batch number, sampling batch number, laboratory sample number, field sample number,
date sampled, date extracted, date and time analyzed, method number, target analytes,
percent solids, and analytical results in mg/kg (dry weight basis). Metals analysis data
qualifying flags shall be used as follows:

- B—Analyte blank concentration (laboratory or calibration verification) greater than or
equal to 20 percent of the sample concentration prior to dilution correction

- J—Analyte greater than or equal to IDL but less than 5x IDL before dilution correction
- U—Analyte was undetected (Report IDL corrected for dilution)

¢ Nonconformance reports, if applicable.
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DEFINITIONS

ABSOLUTE CANISTER PRESSURE - Pressure measured-relative to abéolute zero pressure. It is
calculated by the sum of the pressure indicated on the canister pressure gauge and the ambient

barometric pressure.

ACCURACY - The degree of agreement between a measured value and an accepted reference or the
true value. Accuracy is determined as the percent recovery (%R) and may be expressed as relative

percent accuracy (RPA).

ANALYSIS DATE/TIME - The date and military time {24-hour clock) of the introduction of the sample,
standard, or blank into the analysis system.

ANALYTE - The element, ion, or compound an analysis seeks to determine; the element of interest.

ANALYTICAL BATCH - A suite of samples of a similar matrix {i.e., gas or solid) processed as a unit,
using the same analytical method, within a specific time period. An analytical batch can be up to
20 samples (excluding laboratory QC samples), all of which must be received by the laboratory within
14 days of the validated time of sample receipt (VTSR) of the first sample of the batch.

ANALYTICAL METHOD - The sample preparation and instrumentation procedures or steps that must
be performed to estimate the quantity of analyte in a sample.

ANALYTICAL SAMPLE - Any solution or media introduced into an instrument on which an analysis is

performed excluding instrument calibration, initial calibration verification, initial calibration blank,
continuing calibration verification and continuing calibration blank. Note the following are all defined
as analytical samples: TRU waste samples, duplicate samples, laboratory control samples, and field
and manifold blanks. .

ASSESSMENT - The evaluation process used to measure the performance or effectiveness of a system
and its elements. In this QAPP, assessment is an all-inclusive term used to denote any of the
following: audit, performance evaluation, management systems review, peer review, inspection, or
surveillance. :

AUDIT - A planned and documented investigative evaluation of an item or process to determine the
adequacy and effectiveness as well as compliance with established procedures, instructions, drawings,
and/or other applicable documents.

BLIND AUDIT SAMPLE - A sample of known composition provided as a single-blind sample to the
analytical laboratory. Used by DOE to evaluate analytical laboratory performance. Blind audit samples
are distributed to participating laboratories as part of the Performance Demonstration Program.

CALIBRATION - The establishment of an analytical curve relating instrument response (signal) to
analyte amount or concentration.

CALIBRATION BLANK - A sample volume containing undetectable quantities of analytes.

CHAIN-OF-CUSTODY {COC) - A set of procedures established to ensure that sample data integrity is
maintained.
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EQUIPMENT CLEANING BATCH - A number of samplinb equipment items cleaned together 3t one time
using the same cleaning method.

FIELD BLANKS - Field blanks are headspace gas background samples that are collected in the field in
the immediate vicinity of the sample collection location. They accompany the sample containers
through collection, shipment to the analytical laboratory, and storage prior to analysis, and are used
to identify any contamination from field conditions.

FIELD DUPLICATES - Two separate, independent samples collected from the same source, as close as
possible to the same place and time, stored in separate containers, and analyzed independentty. Field
duplicates are used to document the precision of the sampling and analysis process.

FIELD REFERENCE STANDARDS - Standard headspace gas samples containing known concentrations
of target analytes. They are used to identify any bias in the sampling process.

FLAMMABLE VOC - A headspace gas VOC that has a National Fire Protection Association Flammability
Hazard Degree of 3 or 4 and a flashpoint of less than 100°F or considered, by EPA, to be a significant
fire hazard under WIPP repository conditions. Flammable headspace gas VOCs that are evaluated for
the Program are listed in Table 1-3.

FREQUENCY (10 percent) - A frequency specification during an analytical sequence allowing for no
more than 10 analytical samples between required quality control measurements, as specified by this

QAPP.
GASES - Hydrogen, methane, and the VOCs listed in Table 12-1.

GAUGE PRESSURE - The pressure that is measured by the canister pressure gauge. Zero gauge
pressure is equal to ambient barometric pressure.

GUIDANCE MATERIAL - Recommended practices to complete a given task and maintain reasonable
assurance that the goals for that task will have been attained at completion. This type of material
provides a means of accomplishing a task that has been found acceptable to the responsible agency.
The word "should” is used to denote guidance material.

HEADSPACE - For any volume contained by a drum, 55-gallon poly bag, or innermost layer of
confinement, the total contained volume minus the volume occupied by the waste material.
"Headspace” is also used to refer 10 the gases contained in this volume.

HIGH PURITY GAS - Gas certified by the manufacturer to contain less than 1 ppm total VOCs.

HOLDING TIME - The maximum permissible time allowed between time of sample collection and time
of analysis.

INDEPENDENT ASSESSMENT - A quality assurance program assessment that is conducted by an
independent group or organization, having authority and freedom from the line organization, to evaluate
the scope, status, adequacy, programmatic compliance, and implementation effectiveness of the
quality assurance program.

INDEPENDENT STANDARD - A laboratory-prepared standard solution that is composed of analytes from
a different source than those used in the standards for the initial calibration.

INNERMOST LAYER OF CONFINEMENT - Within a waste container, a plastic bag that is closest to
waste that may be a source of VOCs and/or hydrogen and methane.

R-4913 .



CAD-94-1010 Section: Definitions
Revision: O
Date: 4/30/95
Page 5 of 7

NEWLY GENERATED WASTE - Waste that is generated after the development and implementation of
a TRU waste characterization program that meets the requirements outlined in this QAPP.

OPERATIONAL VARIANCE - Approved and controlled chandes to Program-related plans or procedures.
Operational variances affect operations but not the ability to achieve the performance standards or
quality requirements ‘specified in this QAPP or site QAPjPs. (see Section 2.1)

QUT OF CONTROL - One or more of several conditions relating to the plotting of control data and
indicating unacceptable results.

PACKAGING MATERIAL - Flexible containment materials, e.g., plastic bags.

PERCENT DIFFERENCE (%D) - The difference between the average initial calibration response factor
and the continuing calibration response factors divided by the average initial calibration response.

PERFORMANCE ASSESSMENT (PA) - A determination of the long-term performance of the WIPP
disposal system in accordance with the requirements of the EPA Standard, 40 CFR Part 191, Subpart B

and C.

PRECISION - A measure of mutual agreement among individual measurements of the same property
made under prescribed similar conditions; often expressed as a standard deviation or relative percent
difference (RPD).

- PROCEDURE - A detailed, step-by-step description of the sequence of actions to be followed in order
to perform a given task. If followed in sequence, a procedure provides enough information that a
trained person could complete the covered task without additional information.

PROCESS BATCH - An amount of material subjected to a particular unit chemical process, unit physical
mixing process or other short-term operation, resulting in a final product and/or waste stream that is

substantially uniform.

PROGRAM REQUIRED DETECTION LIMIT (PRDL) - The maximum values for instrument detection limits
permissible for the Program. PRDLs are presented in Table 15-1.

PROGRAM REQUIRED QUANTITATION LIMIT (PRQL) - Minimum level of analyte quantitation
acceptable under this QAPP. An analyte PRQL should be a minimum of three times the MDL.

PROTOCOL - Material that constitutes the absolute minimum requirements for compliance with a given
program. The words "shali” or "must” is used to denote these requirements. Verbatim compliance

with protocols is mandatory.

PURGE AND TRAP - An analytical technique used to isolate volatile {purgeable) organics by stripping
the compounds from water or soil with a stream of inert gas, trapping the compounds on a porous
polymer trap, and thermally desorbing the trapped compounds onto the gas chromatographic column.

QUALITY ASSURANCE {QA) - All those planned and systematic actions necessary to provide adequate
confidence that a facility, structure, system, or component will perform satisfactorily and safely in
service. The goals of QA are to assure that research, development, demonstration, scientific
investigations, and production activities are performed in a controlled manner; that components,
systems, and processes are designed, developed, constructed, tested, operated, and maintained
according to engineering standards, quality practices, and Technical Specifications/ Operational Safety
Requirements; and that resulting technology data are valid, defensible, and retrievable. QA includes
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SUPERCOMPACTED WASTE - Supercompaction is a volume reduction process.

TARGET COMPOUNDS - Those gases, VOCs, semi-VOCs, and metals identified by the Program as
analytes. Target compounds for the Program are listed in Table 1-3.

TENTATIVELY IDENTIFIED COMPOUNDS (TICS) - Non-target compounds identified using GC/MS.
These reported concentrations will have a higher uncertainty associated with them than the reported

target analyte concentrations.

TESTING BATCH - A suite of waste containers undergoing radioassay (Section 9.0} or radiography
{Section 10.0} using the same testing equipment. A testing batch can be up to 20 waste containers
without regard to waste matrix.

TRANSURANIC (TRU) WASTES - Laboratory and process wastes that contain alpha-emitting
radionuclides of atomic number greater than 92 {e.g., the radioactive isotopes of plutonium), have haif-
lives longer than 20 years, and are present in concentrations greater than 100 nanocuries per gram of .

waste.

VALIDATION - An activity that demonstrates or confirms that a process, item, data set, or service
satisfies the requirements defined by the user. Data validation requirements for the Program include
signature release and are described in Section 3.1.

VALIDATED TIME OF SAMPLE RECEIPT (VTSR) - The documented date and time on which a sample
- is received at the analytical facility, as recorded on the chain-of-custody.

VARIANCE - A measure of the dispersion of a series of results around their average. It is the sum of
the squares of the individual deviations from the average of the results, divided by the number of
results minus one.

VERIFICATION - The act of authenticating or formally asserting the truth that a process, item, data set,
or service is, in fact, that which is claimed. Data verification is the process used to confirm that all
review and validation procedures have been completed. Data verification requirements for the Program
are described in Section 3.1.

VOLATILE ORGANIC COMPOUNDS (VOCs) - For the purposes of the Program, those gas VOCs listed
in Table 12-1, the target VOCs listed in Table 13-1, and any additional compounds tentatively identified
by the VOC analytical procedures used to satisfy Program requirements.

WASTE CONTAINER - A disposable containment vessel for waste materials including integral liner or
shielding materials intended for emplacement at the WIPP (i.e., 55-gallon waste drums or waste
boxes).

WASTE ITEMS - Easily identifiable discrete pieces/chunks of waste (e.g, raschig rings).

WASTE MATERIAL PARAMETER - Physical forms of waste that may impact long-term repository
performance. Waste material parameters are listed and described in Table 10-1.

WASTE STREAM - Waste material generated from a single process or activity that is similar in material,
physical form, isotopic make-up, and hazardous constituents.

WASTE STREAM LOT - A portion of a waste stream identified for the purpase of facilitating random
sampling.
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APPENDIX A

Determining the Number of Containers
to Visually Examine Using the Hypergeometric Distribution

For the hypergeometric approach to determining the number of containers to be visually examined, the
acceptable level of uncertainty in the estimate of the proportion miscertified (along with the information
on the previous percentage miscertified) determines the number of containers that must be examined.

The rationale and details of this methodology are discussed below.

{n a population of size N, there are M miscertified containers, so the true proportion of the miscertified
containers in the population is M/N = p,... Since p..., (or M) is not known, we wish to estimate it by
randomly sampling some of the containers. If in a sample of n containers, x are found to be

miscertified, the sample estimate of the true population proportion p,., is

5 = (A-1)

3 In

‘This value is only an estimate, and as such has some uncertainty associated with it. This uncertainty
is quantified by calculating the upper one-sided (1 - g) percent confidence limit for p, call it pyy. This
confidence limit gives the largest value the true proportion could take on and still have a "reasonable”
chance (e.g., an a = .10 probability} of producing x miscertified containers in a sample of n out of N.
This upper confidence limit is calculated as

Pocx = MpqIN (A-2)

where M., is the largest value of M such that the probability of observing x or fewer miscertified
containers in a sample of size n is less than or equal to a. That is, it is the largest value of M such that
the following inequality is true:
M\(N-M
g AkAnk) (A-3)

Y

where each term in parentheses has the usual combinatorial interpretation. For example:

(f) T (MMik)l (-4

€ach term in the sum in Equation (A-3) is the hypergeometric probability of observing & miscertified

containers in a sample of size n from a population of size N in which there are M miscertified containers
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Algorithm Steps Example
3. Find the smallest value for x such For M, = 3. N = 140, n, = n, = 33, calculating the
that: individual probability terms in the sum for ¥ = 0, and
' 1 give:
[M"‘) N-Ma pr(O miscertified) = .443
g Lk )\nck) pr(1 miscertified) = .418.
=0 N
n The two terms sum to .861, which is larger than
¢ v = .80,s0x,, =1.
Call this x value x,,,. since it is the
largest value of x likely to be
observed.
4. Find &, the probability of x,, or {example for j = 1)
fewer miscertified it M = M, and
n = n,ie.,
(Mua.] N-Mo, C4] 140-14] (14) (140-14]
. ‘h k n‘-k ai - 0 33—0 + 1 33-1 = 0.110
a = ;‘3. " [140) ( 140)
a3 33

[+

5. Compare results to g, and iterate if At the first iteration, there is no previous value of g,
necessary as follows: s0 go on to Step 6.

if 8., < a and &, > a, then stop.
The required sample size is n,,.

if &, > g and &, < g, then stop.
The required sample size is n,. If
neither of the above is true then go
on to Step 6.
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