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1.0 PROGRAM MANAGEMENT 

This Qualiw Asqurance Program Plan (OAPP) 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 Depament of Energy (DOE) Waste Isolation Pilot Rant (WPP) T ransuranic ORU) 

Waste Characterization Program (the Program). Waste characterization data will be collected to 

support regulatory compliance programs associated with the WlPP facility. These regulatory 

compliance programs include an assessment and cedfication of the WlPP repository performance, the 

preparation of permit applications and a variance petition, and an evaluation of existing TRU waste 

transportation restrictions. Although this OAPP 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 Carlsbad Area Office 

(CAOI for review and approval. This QAPP will be reviewed annually, and revised as necessary, to 

incorporate lessons learned during waste characterization activities. 

The CAO OuaI7ty Assurance Program Desmption (QAPD) (DOE 1994b) is the quality management 

document which identifies federal, state, and industry quality requirements applicable to the CAO 

quality assurance IQA) program. The QAPD establishes the minimum requirements for the 

development of QA programs by WlPP program and National TRU Program participants. Requirements 

contained in the QAPD are based on the QA requirements and ctiteria contained in 10 CFR Part 830, 

'Nuclear Safety Management,' and other pmgrammatic requirements. The QAPD also is consistent 

with applicable Environmental Protection Agency (EPAI QA requirements. This QAPP addresses the 

applicable requirements outlined in the OAPD, as appropriate. 

This QAPP follows dte guidelines recommended by €PA in QAlR-5, EPA Requhments for Qu8Iity 

Assurance Project Urns for fivironmental D8t8 Operations (EPA 1994a). This QAPP satisfies all 

applicable requirements of 10 CRI 5 830.1 20, which governs the conduct of the DOE management 

and operating (M&Ol contractors and other persons at DOE nuclear facilities. Because DOE facilities 

are managing nudear materials contained in TRU waste, all applicable quality elemems in the American 

Society of Mechanical Engineers (ASMfl, &8IYty Assumce Program Requiments for Nuclear F8u'iirv 

Applications (ASME NQA-1) (ASME 1 994) 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 repuirement. All exceptions to the basic requirements of N U - 1  such as applicable federal, 
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(Continued) 
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The deputy assistant secretary will also provide guidance on budget development and acquisition of 

resources to accomplish Program activities consistem 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 Headquaners organizations. 

1.1.3 1 
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 requimmam 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. OwraJI responsiiity for the development and 

implementation of the CAO QA program belongs to the CAO manager. As pan of this responsibility, 

the CAO manager shall re&w and approve this QAPP. Authority for execution of the QA function, 

which ensures effective implementation, is delegated to dm CAO QA manager. The CAO QA manager 

reports directly to the CAO manager. 

1.1.4 Manaoer. CAO Office of Rerrulatorv Comoliancg 

The CAO Office of Regulatory Compliance manager is responsible for the preparation of compliance 

documentation and the implementation of programs to meet the requirements specified in final 

operating permits for the WlPP facility. The CAO Office of Reguhtory Compliance manager is 

responsible for the verification of data completeness before waste acceptance at the WlPP facility. 

As part of this responsibility, the CAO Office of Regulatory Compliance manager shall review and 

concur with this QAPP. 

1.1.5 wan-0 Qualm Asu tanc~  

The CAO QA manager is responsible for OA oversight and planning, which includes implementing the 

requirements of the QAPD. The CAO QA manager is responsible for retview and concurrence with this 

QAPP and site QAPjR. fhii individual is also r e s v i l e  for verifying Program compliance at 

participating sites through aud i .  The CAO QA manager is responsible for approving the pahcipation 

of all audi  team members and observers. Helshe a h  has responsibility for ensuring that through 

periodic a u d i  at sites, waste characterization activities comply with applicable QAPjPs and 

implementing standard operating procedures (SOPS), as described in Section 2.1 of this OAPP. 
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and approve the site QAPjP. The site project QA officer 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 the authority to stop Program activities at 

a participating site if qtiality is not assured or controlled. Specific Program responsibilities assigned to 

the site project QA officer include the following: 

Operational variance approval 
Laboratoryttesting facility assessment 
Nonconformance tracking 
Corrective action verification 
Analytical data validationlverification 
Analytical data QA documentation verification 
Evaluating trends in compliance with Program objectives 
W Q C  reports to site project manager 

1.2 Program Documents 

The Program includes a hierarchy of documents that will guide QA activities. Figure 1-2 shorn the 

hierarchy and relationship of Program OA documents. Prooram requirements that are mandatory for 

Program participants are specified in these documents by the use of the tenns 'shall' or 'must.' 

Information that is provided as guidance that constitutes an acceptable means of accomplishing a task 

is designated by the terms 'shouldm 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 Qualitv Assurance Proaram Aaq 

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 characterization activities. Future 

revisions will include requirements for bath CH TRU and remote-handled TRU waste. Thii QAPP 

includes both management and technical aspects of Prooram implementation and the data quality 

requirement8 that each DOE facility must meet in characterizing TRU wastes intended for disposal at 

the WlPP facir i .  Thii QAPP also indudes the performance-based W Q C  requirements that each 

facility participating in the Program must comply with and the performance criteria for site QAPjP 

preparation, review, and approval. 

The QAPP refers to the Transumc Waste Charactaniation Samphg and Anatysis Methods Manual 

(Methods Manual)(DOE 19958) to provide a detailed description of acceptable testing, sampling, and 

analytical methods. Furthermore, this OAPP describes how the Performance Demonstration Program 

(PDP) (Section 2.3) will be used to ensure testing, sampling, and analytical facilities are capable of 

meeting Program OA requirements. 
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1.2.2 Qualitv Assurance Proiect Plans 

Each participating site shall develop and implement a OAPjP that addresses all the requirements 

specified in this OAPP. These QAPjPs shall include or reference the appropriate management and 

technical criteria of the Program, as well as qualitative or quantitative criteria for determining that 

Program activities are being satisfactorily performed. OAPjPs shall identify the organization(s) and 

position(s) responsible for their implementation. The OAPjPs 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 results 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. Aooroval, and Control 

The preparation, issue, and change to documents that specify q w r i  requirements or prescribe 

activities affecting quality for the Program shall be controlled to assure that correct and current 

documents are used and referenced. The OAPjPs shall include the document control format used in 

this QAPP consisting of a unique document idemification number in the upper M-hand comer of each 

page and the section number, current revision number, date, and page number placed in the upper 

right-hand comer of each page. All qualm documents for the Program shall be reviewed prior to 
a 

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 responsiMe for document review, 

reviewlapproval, implementation, change approval, and change contml. 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 OA 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 hhe 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 OAPP shall be controlled by the NTP team leader and distributed by this position to the applicable 

DOE field offices. A distribution list for the OAPP 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 comlled 

documents. The NTP teani 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 QAPjP 

are required, the site project manager shall be responsible for scheduling and coordinating the review 

and approval of the revised document. The QAPjPs shall include a description of the organization(s) 

or person(s) responsible for d i ibut ing revisions to those plans. 

The QAPjPs shall include a detailed description of the reporting and approval requirements for changes 

to approved OA 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 n o m g  the DOE field office of 

the changes. No changes that affect performance criteria or data qualii; such as sample handling and 

custody requirememts, 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 N7P team leader. However, minor changes to QAPjPs and SOPs that do not affect 

Program performance criteria or data qual i i  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 WIPPLend WirhdrawalAct o f  1992 (LWA) transferred jurisdiction of the land 

used for the WlPP 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 cenification of compliance with the long-term disposal regulation developed 

by EPA (40 CFR Part 191 1. The LWA reinstated certain portions of 40 CFR Part 191 that had been 

remanded by the courts. On December 20, 1993, €PA promulgated amendments to 40 CFR Part 191 

pertaining to individual and groundwater protection requirements. The LWA also requires that €PA 

finalize criteria for the ceRification and determination of WlPP's compliance with environmental 

standards as stated in 40 CFR Pan 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 compfiince activities to support the WlPP program. The waste that may be 

disposed of at the WlPP facility will be limited to that for which adequate waste characterization data 

is available. This OAPP db l i shes  waste testing, sampling, and analytical techniques to support 

regulatory compliance programs associated with the WlPP facility. 

Implementation of ttre 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 fonowing regulatory complinw 

programs: 

Performance Assessmnt (PA), conducted to evaluate long-term radionuclide containment 
as required by the 'Environmental R a d i i  Protection Standards for Management and 
Disposal of Spent Nudear Fuel, High-level, and Transuranic Radioactive Wastes' 140 CFR 
Pan 191 1. The c&e& for tlrte cmMcdm of mmpknce with the requirements specified 
in 40 CFR hrt 191 will be promulgated under 40 CFR Part 1 94, a separate rule announced 
in the Notice of Proposed Rulemaking on February 11, 1993 (58 FR 8029). 

Lend Disposal Remkfions, specified under 40 CFR 5 268.6 with regard to the containment 
of hazardow constituents, including efforts by DOE to petition €PA for a disposal phase 
no-migration variance for the WlPP facifii. 

G e n d  Wate Adysis, specified in 40 CFR S S 270.1 4(b)(2) and 270.23(c), with regard 
to verification of wastu characterization data provided by sites that pbn to ship wastes to 
the WlPP facility, induding efforts by DOE to obtain a RCRA permit for the WlPP facility 
from NMED. 

Tmnsportation of Rsdioactlve Waste, specified under 1 0 CFR Part 71, including amendment 
of the Safety A n W s  Report for the TRUPACT-I/ Shipping PBckage lSARPl (Nuclear 
Packaging Inc. 1992). 
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wastes without prior treatment, DOE must submit a petition 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 Pan 261, Subparts C and D, 2) the quantities of 

hazardous constituents as defined under 40 CFR Pan 261, Appendix VIII, 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-Migratjon Determination for the 

Department of Energy Waste Isolation Pilot Plant (WIPPI' (55 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 WlPP facility. This indudes the headspace directly under 

the lid of waste containers and the headspace of innermost layers of confinement. In 55 R147700, 

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

organic compounds (VOCs) in the headspace of containers. 

To evaluate the potential for migration of hazardous constituents after final dosum and sealing of the 

repository shafts, a no-migration variance petition also must describe the total h;rsrdous 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 dassified as homogenous 

solids and soilfgravel must be determined. 

Because the potential flammability of TRU wastes was a concern of the €PA during its review of 

information provided in the WIPP No-Migmion Variance Pet&ion (DOE 1990). EPA imposed a 500 ppm 

concentration limit for flammable VOCs in the headspace of containers to be sent to the WlPP facility 

during the t e a  phase (55 FR 47700). In its preamble to the c o n d i a l  no-migration determination, 

the EPA stated that additional dam would be required before the submittal of a petition for the WlPP 

disposal phase. 

RCRA General Waste Analvsh 

The WlPP facility is defined as a miscellaneous unit subject to regulation under 40 CFR Pan 264, 

Subpan X. Permit applications for miscelbneous 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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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 panicipating sites will be achieved by compliance with the tasting, 

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 Methods for Evatuatina Sam Waste, 

Ph ysicaUChedca1 Methods Third Edition, final 'update I, and Firul Update II (SW-8461 (EPA 1 9951. 

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 ~ s e s  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 q u a l i  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 which the waste was gemmed. Informdon required for 

characterizing waste using acceptabk knowledge includes the physical form of the waste and 

documented changes to the process a d o r  material inputs. This use of acceptable knowledge is 

outlined in Waste Anaiysis at Facifiies that Genemte, Treat, Store, and Dispose of Haatdous 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 soiltgtavel 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 charactemation of waste streams for which 

it is d i icu l t  to obtain a representative sample because of physical form andlor heterogenous 

composition (e-g., metal. glass, combustibles). In these instances, acceptable knowledge will be 
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percentage of each waste form, the average 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: 

Toxicity characteristic contaminants as listed in 40 CFR 5 261.24, Table 1 (except 
pesticides) 

F-listed solvents IFOO1, FO02, F003, FO04, FO05) found in 40 CRI 5 261.31 and reported 
in the BIR 

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

Non-flammable constituents included in 55 FR 47700 

The mean concentration of hazardous constituents (40 CFR Pan 261, Appendix VIII) present in the 

waste inventory must be estimated. Data from total analyses will be wed to characterize the 

hazardous constituents in TRU waste as part of a WlPP disposal phase no-migration variance petition. 

The average concentrations of hazardous constituents in wastes dassified as homogenous solids and 
r. 

soillgravel will be determined using sampling and analysis. TRU waste classified as homogenous solids 

and soillgravel must be statistically sampled and analyzed for the constihletns limed in Table 1-3 as 

VOCs, SVOCs, and metals. The mean concentration of hazardous constituents (40 CFR Part 261, 

Appendix VIII) must also be calculated by waste stream and them repomd to CAO with an upper 90- 

percent confidence limit (UCL,J as described in Section 3.3 of this QAPP. TRU waste classified as 

debris wastes or special waste will be characterized based on acceqmble knowledge: 

DOE will obtain data to describe each TRU waste stream with regard to the EPA Hazardous Waste 

Numbers (40 CFR Part 261, Subparts C and 0). Acceptable knowledge is necessary to determine if 

a waste is listed as a hazardous waste under 40 CFR Part 261, Subpart 0. For waste classified as 

debris wastes and special waste, hazardous waste characwbtb (40 CRI Part 261, Subpart C) will 

be determined using acceptabie knowledge. For waste classified as homogenous solids and soivgravel, 

data from total analyses rather than the Toxicity Characteristic Leaching Procedure TTCLP) will be used. 

Because the WPP 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 OAPP 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 Gukfance for tlte Data Ouari Objectives Process (EPA 

QA/G4)(EPA 1994b3 that the DO0 Process is iterative in nature and can be used repeatedly 

throughout the life cycle of a project. During the annual review of the QAPP, the DQO Process win 
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 000s for the Program 

activities, based on the regulatory compliance programs discussed in Section 1.3, are as followt: 

p p 1  
Radioassay 

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

To confirm the radionuclide inventory on which the 40 CFR Pan 191 Certification 
Application is based and assess compliance with the individual protection requirements, 
ground water protection standards, and containment requirements (40 CFR Pan 191 I. 

Radiography 

To classifylvarify the TRU waste inventory by matrix parameter category and waste 
materid parameter* as described in the BlR, on which the 40 CFR Pan 191 Certification 
Application is based. 

RCRA Land Disoosal Reshcbons ( . . 40 CFR Pan 26& 

Radiography 

To verify the TRU waste streams by matrix parameter category, as described in the BlR, 
for purposes of physical waste form iderrtification and determination of sampling and 
analytical requirements (Section 5.0). 
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Gas Sampling and Analysis 

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-II. 

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 induded 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, completeness, comparability, and representativeness Cif 

applicable) in the form of Quality Assurance Objectives (CMOS). Descriptions and calculation methods 

for these QAOs are presented in Section 3.2, Validation Methods, or in the specific section descr ib i  

the technique for which they a*. 

1.6 Special Training ad C d l b t h s  

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 ths 

assigned task. Personnel assigned to perform activities for the Program shall have the education, 

experience, and training applicabie to the functions associated with the work. Evidence of personnel 

proficiency and demonsaation of competence in the taskls) assigned must be demonstrated and 

documented. All personnel designated to work on specific aspects of the Program shall maintain 

qualification li.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 indudes both education in principles and enhancement of skills. Each 

participating site shall include in its QAPjP a description of the procedures for implementing personnel 

qualification and training in accordance with the QAPD and 10 CFR 3 830.1 20. All training records 
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Minimum Training and Qualificatigns Requirementsm 

Personnel Requirements. 

Radiography Operatorso Sispecific training based on 
matrix parameter categories and 
waste material parameters; 
reqwliition every 2 years 

. Gas Chromatography Technical Supervisorsb B.S. or equivalent experience' and 
Gas Chromatography O p e m a  6 momhs previous applicable 

etxperience 

Gas Chromatographyhlass Spectrometry Operatorsa B.S. or equivalent eucperience and 
Mass Spectrometry Operatorsa 1 year independent spectral 

interpretation or demonstrated 
eucpenise 

Gas Chromatographyhlass Spectrometry B.S. or equivalent experience and 
Technical ~upervisors~ 1 year applicable experience 

Mass Spectrometry Technical ~upervisors~ 
Atomic Absorption SpectroscopV Technical Supervisorsb 
Atomic Absorption Spectmcopy Operators0 
Atomic Mass Spectrometry Operators" 
Atomic Emission Spectroscopy Operato& 

Atomic Mass Spectrometry Technical Supervisorsb B.S. and specialized mining in 
Atomic Mass Spectrometry and 2 
years applicable experience 

Atomic Emission Spectroscopy Technical Supervisors! B.S. and specialized training in 
Ammk Emission Spectroscopy and 
2 years applicable eucperience. 

. B a K d o n ~ n m e n r ~ i n U S D D A C o v r t m t L l C X K l b o l y ~ S r i r t ~ o f W o r k ~ O r g ~ A n r E y s r i r  
(Doamcm Nun& OLM 01.0) and Starenmt of Work for tncupmks Anotysis (Doamcnt Numkr IW 03.0). 

9-d ~upervisorr am ttwee paraau ruparsibk for ttte o v d  t -4  opentim and devdopmuu of a 
specific lrbomory tectmiqw. QAqR ha l l  indude the sitespecific titb fur this position. 

OOpmtom us those persaw remmibb for the actual opefation of andytiad equipment. QAqR s t 4  indude 
the Simlpedfic titk for tNt posib'ar. 
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CAO, shall review and approve the results of the PDP before the initiation of work by the subcontractor 

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 Processss 

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 phnning, induding waste selection 

(Section 5.01, tracking (Section 6.01, and data validation (Secbion 3.0). The establishment of OAOs 

for measurement data provides definition, conool, and verification of waste ctraracterizaion activities. 

The QAOs for each waste charactemation technique used in suppo~ of the Program am provided in 

Sections 7.0 through 15.0 of this QAPP. The site project Q4 officer must track c o m p i ' i  with the 

QAOs and evaluate trends in compliance with the Program o b j e k s ,  includii sample holding times 

and completeness of data. 

1.9.1 gontrol of Process= 

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

Waste container and sample custody shall be maintained as spedfied in Section 6.0 of this QAPP. Al 

testing, sampling, and anatytical processes shall be conducted in accordance with controlled 

procedures. Sections 7.0 through 15.0 indude the mquimd sample preparation, equipment 

decontamination, and performance requirements for each specified technique. Other ptocesses 

affecting quality of the Program that shall be controlled through the i m p h n e m x b  of QAPjPs and 

SOPS include QC; equipmem msting, inspection and maintemnce; equipment calibration; and data 
management. 

1.9.2 and C m l  of Items 

Participating sites shall establish methods for identifying and contmlling materiais or equipment in 

accordance with written detailed procedures. Identification of accepted items shall be maintained an 

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 shdf life or operating life has expired. The 

methods for identification and traceability of items may i n d d  item identification from initial receipt 

up to and including installation and use, physical identification, clear and legible marking, or a 

R-49 1 3 
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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 md 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 P rwnm quality by focusing on 

management systems and work processes. 

Corrective action shall be taken if any condition, or significant cod ion ,  adverse to qual i i  is detected 

during an audit or assessment. The cause of any adverse condition, identified by any means, that 

affects compliance with the W Q C  requirements specified in thii QAPP shall ba promptly determined 

and action taken to preclude its recurrence. The identification, cause, and corrective actionIs) for 

conditions not complying with the quality requirements for the Program must be documented and 

reported to appropriate levels of management as indikated throughout this section. 

2.1.1 Audiis 

Formal audits of Program activities at each she shall be pe&nned before shipment of any TRU waste 

from that site and at least annuaUy thereatmr. The CAO QA manager shall oversee performance of 

p k i ~ e d  and documented sy8tm audits of Program activities described in QAPjPs. Audit records stdl 

include audii plans, audit reports, written replies, and the record of completion of conecbive actions, 

and shall be maimained in CAO project files. 

The CAO QA manager shall devekp and document an audit plan that indudes written procedures and 

checklists, and identifies the scope, requirements, personnel, activities to be audited, organizations to 

be notified, applicable documents, and schedule. Formal a u d i  must include evaluations of the site- 

specific field and laboratory activities and analytical laboratory protocols specified in the M R .  

These evaluations should include observations of activities and interviews of selected persomd. 

Audits shall be performed in accordance with written procedures and checklists. 



Section: 2.0 
Revision: 0 
Date: 4/30/95 
Page 3 of 7 

actions are required, the site manaaement 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(s1 and person(s1 responsible at each site for tracking corrective actions. 

Before the initial waste shipment from each participating site, a final repm 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 N Z  

The status of work and the Program activities a participating sites shall be monitored and controlled 

by the site project manager and site project QA officer. This monitoring and comol shall include 

11) nonconformance identification, documentation, and reporting and (2) operational variance 

identification, documentation. and reporting. 

2.1 -2.1 Monconformanw. Nonconfomncas are  controlled and unapproved deviations from an 

approved plan, prucedum, or expemd result. Nonconforming items and activities are those that do 

not meet the Program requimments, procurement document criteria, or approved work procedures. 

Nonconforming items shall be identified by marking, tagging, or m a t i o n ,  and the affected 

organization1s) notified. Participating sites shsn disposition nonconfomdng items as appropriate in 

accordance with the QAPD. Di-on of mmonforming items shall be identified and documented. 

The QAPjPs shall identify the person(s) mspomible far evaluating and diwsitioning nonconforming 

items and shall indude referenced procedures for handling them. 

Managemem at a l  levels shall foster a ' ~ f a u h '  attitude to encovsge the identificatjon of 

nonconforming hems and pmames. Nonconformances may be d e t d  and identified by anyone 

performing Program activities, including 

Prom staff - during field operations, supervision of subcomncton, data validation and 
verification, and ~- immment  

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

QA personnel - during oversight activities or audi i  

A nonconformance report shall be prepared for each nonconformance idemified. Each nonconformance 

report shall be initiated by the individual(s) identifying the nonconformance. The nonconformance 

repon 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 date 

2.1.3 Qualitv lmorovemeqg 

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

objective is to  ensure quality through appropriate tainirtg, pfannhg, c o n t r d l i  of worlc operations, 

verifying, and reviewing results, and to achieve a rising standard of q u d i  through continuous 

improvement. The focus qf quality improvement should be to reduce the variabilii of each process 

that influences the quality of the data. Each participating site shall include in its QAF+jP a description 

of the processes for detecting and preventing quality problems and ensuring quality irnprovemem This 

description shall include the specific quality-related infannation that will be analyzed to idemify trends 

that adversely impact quality. 

2.1.4 

Management at all levels of an organization participating in a CAO program shall periodiilly assess 

the performance of their organization, in conformance with the QAPD. Managemem assessment 

resub shall be documented and used as input to the organitation's continuous improvement process. 

2.1.5 Jndeoendent Assessment 

In addition to  the aud i i  performed by CAO, site personnel shall perform at least one independent 

assessment annually in accodame with QAPD critwia. These assessmcwrts s M  focus on the 

performance of work with ragad to requirements contained in this QAPP,  site^ OAPjPs, SOPS, and other 

site-specific documentation, es applicable. QAFjPs shafl indude s description of the personnel, roles, 

and responsibilities for these assessments. Personnel performing these a s s e w m m  shall be 

technically knowledgeable of the processes they are assessing, but must not have any direct 

responsibilities for those processes. The results of thescr Mependent 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 Rogran 

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 Dernonsmtion Pro~ram Plan for Nonde~ttUCtke Assay for the TRU Waste 
Charactenietion P r o ~ n m  (NDA PDP PlanI(D0E 1 9944 

Performance Demonmatibn Program PIm for the Andy& of Simulated Headspace Gases 
for the TRU Waste Clrw~cte&m'on m r n  (Gas PDP Plan)(DOE 1 995~1  

Performance Dernonsuathn Program P/en for the An* of So/kified Wastes for the TRU 
Waste Charactenimbn m r n  (Solid PDP Plan)(DOE 19954) 

Single blind audit samples shall be prepared and distributed to each of the RA faciMes and analytical 

laboratories participating in the Program by an independent organization. RA f a c i r i  and analytical 

laboratories shall be evaluated semiannually. The NTP Waste C h a c W a t i o n  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. 
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3.0 DATA VALIDATION, USABILITY, AND REPORTING 

Cenain 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 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 pan of the Program, waste containers will be tested in testing batches. A testing batch is a suite 

of waste containers undergoing radioassay (Section 9.01 or radiography (Section 10.0) using ttre 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 consecutivety 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. Samples will be analyzed in analytical 

batches. An analytical batch is a suite of samples of 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 fust 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 repom. The requirements for testing, 

sampling, and analytical batch data reports are included in Sections 9.0 through 15.0. 

3.1 Data Review, Validation. md Vmificstion Requirements 

Data review, valiition, and verification requirements include procedures for the review, validation, and 

verification of data at the data generation level; the validation and v d h t i o n  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. 



Section: 3.0 
Revision: 0 
Date: 4130195 
Page 3 of 18 

- The data have been reviewed for transcription 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 canister 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 correctty as specified in Sections 1 1 .O through 15.0. 

- Sample holding time and preservation requirements were me t  or exceptions 
documented. 

- Radiography tapes have been reviewed, at a minimum for every tenth waste container, 
against the data reporred on the radiography form to m u r e  that the data are correct 
and complete. 

- Field s a m ~ h g  records are complete and indude the documentation specified in 
Section 6.1 of this QAPP. 

One hundred pmmt of the data must receive tdnaM qpvisory signature release for 
each testing batch, mmphg bttch, and andytid 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 -ve periodic technical review as specified above. 

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

- Sample holding time requirements were met, or exceptions documemed. 

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

oflSieer &&tatwe rslmsi. This release 
i 

- Independent technical and technical supewisory reviews have been performed as 
evidenced by the approptiate signature releases. 

- The testing, sampling, of 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 /eve/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 OA Offcef S~mmafy and the site project manager (or designee) 

must prepare a Data Vdklmon Summa+ The Site Roiect QA Officer Summary includes, on a per 

waste container basis, a validation checklist for each testing, sampling, and analytical batch. 

Checklists for the S?e Project QA Of fe r  S m m w  must be sufficiently detailed to validate all aspects 

of a testing, sampling, or analytical batch that affect data quality. The Data Valaation Sumrnaiy 

provides corrfimath that, dn a per waste contaim basis, all data haw been validated in accordance 

with the site QAPjP.'The Data VaMation Summery must list each testing, sampling, or analytical 

batch, describe how the validation was performed and whether or not problems were detected, and 

indude a statement indicating that all data are acceptable. 

Once the data have recaived project-level validation and verification, the site project manager must 

ensure that the laboratory is notified. S m p h  must be retained by the labontory until thi notification 

is received. Gas sample canisters may then be released from storage for cleaning, recedfication, and 

subsequent reuse. Sample tags must be removed and forwarded to the site project QA officer before 

recycling the canisters. If the site project manager &uem that samples or canisters be retained for 

future use (e.g., an experimental holding time study), the same sample identification and COC f o m  

shall be used and cross-refemced to a document which specifies the purpose for sample or canister 

retention. 

3.1 -3 CAO Leva 

The third and final level of data verification occurs at CAO 6 d  must, at a minimum, consist of an 
.-7 

i-my d o t  * - th data packages ta-~rify con@m+. ~h CAO office of Regulatw 

Compliance mmagw is responr;ible for the verification that dam ~ l n c l u d e  the following: 

Project-level signature releases 

Using of JI wam crrmsir#lts being reported in the package 

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

Data package case narrative 

St8 Project QA Officer Summaw 
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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: 

where C, and C2 are the two values obtained by analyzing the duplicate samples. C, is the latger of 

the two observed values. 

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

follows: 

where s is the standard deviation and 3 is the mean of the replicate sample analyses. 

The standard deviation, s, is calculated as follows: - 

where y, is the measured value of the I* replicate sample analysis measurement, and n equals the 

number of replicate analyses. 

Another aspect of predsion is associated with analytical equipment calibration. In these instances, the 

percent difference (%Dl between multiple measurements of an equipment calibration standard shall 

be calculated as follow: 

where C, is the initial measurement and C2 is the second or other additional measurement. 
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3.2.4 Comoleteness 

Completeness is a measure of the amount of valid data (i.e., data that meets all QAIQC requirements) 

obtained from the overall measurement system compared 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: 

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

for analysis. 

3.2.5 Cornoarab~lrty . . 
Comparability is the degrw to which one data set can be compared to another. Comparability of data 

generated at different sites will be assured through the use of standard'ied, approved testing, sampling 

and analytical techniques and by meeting the QAOs specified in Sections 7.0 through 15.0. The 

techniques presemed in Sections 7.0 through 15.0 of this QAPP, and provided in greater detail in the 

Methods Manual, are acceptable and will meet Program requirements. 

3.3 Reconcitiatlon with Data Obj8cthrw 

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 d e s c r i i  in Section 1.3 of 

this QAPP. Reconciliation with the DQOs will take place at both the project level and the CAO level. 

At  the project level, reconciliation will be performed by the site project manager; at CAO, reconciliation 

will be performed by the CAO Office of Regulatory Compliance manager. 

3.3.1 peconq@on at the Plaiect Le .. . vel 

In associadon 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 Sectiorr 1.5 af this QAPP. To 

do so, 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 daa set is small 

enough to provide the required confidence in the results. 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 addion, the site project manager must document that random sampling of 

containers was performed for the purposes of waste stream characterization. 

R-49 1 3 
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regulatory weight/volume concentration (in the TCLP extract) assuming 100-percent analfie 

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 WlPP unit boundary 
in concentrations greater than EPAdetermined health-basad limits during WlPP operations; 

The concentration of VOCs, SVOCs, and metals in the total waste inventory to suppon a 
demonstration that hazardous constituents will not migrate beyond the WlPP unit boundary 
in concentrations greater than EPAdetermined heahh-bwd limits; 

The total curie, hydrogen, and methane concentrations h TRU waste to support revision 
of the thermal power restrictions for shipment of waste in the TRUPACT-11; 

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

Whether waste streams proposed for disposal in WPP have been adequately characterized; 
and 

Whether data supports the preparation of the WPP f a a r i  m i g r a t i o n  variance petition, 
the WlPP RCRA permit application, the WlPP facility 40 CFR Part 191 Certification 
Application, and a revised safety analysis reporC for the TRUPACT-11. 

Data reporting requirements 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 hvel to CAO. The 

requirements for each level are discussed below and illustrated by F- 1-5. 

Dm8 we . -  6 

fmm thm data gemmian M D the prbj;ct kw$. Transmitted 

data shall include all testing, sampling, and analytical batch data reports, and data review checklists. 

The report forms and checklists used must contain all of the irifomtion required by the testing, 

sampling, and analytical techniques described 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 m, sampling, md a n W c d  brdr data reports and cheddhs s M  be on approved forms, as 

provided in site-specific documentation. ; 
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Testing, sampling, and analytical batch data repons 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 s a m p l i  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, aEl batch data repons wi 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 a n a w l  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 documentation shall be maintained in either testing, sampling, and analytical f ac i r i  files, or site 

project files for those facilities located on sites. Cormact waste opemtim faciries shall fornard 

testing, sampling, and analytical QA documentation abng with testing, sampling, and analytical batch 

data reports to the site project office for inclusion in site central files. 

3.4.2 Proiect l s v d  

T h . n . n t w o a s ~ t o ~ k w ( n p m h g .  ~ ~ ~ , s a m p h g , a n d ~  

data must k reponrd on 8 w-w8ste contrinw bds. socud. summiad chanctubtbn 

i n f d o n m u s t b a ~ o n a ~ ~ b r r i r .  4 
r, ' ' -, I' 

Summarized testq, sampling, and analytical data shall be llllaimd by hard copy from the site - 

project to aO-wlZYr -4 Participating sites shall umMw data fmm indhridud wute 

contaim.inm dam fw m. 4Hard copy data packages shall consist of the following: .. 2 .k,..a-- - 
Cover page with the site name, progmrn *Mmfmtion, waste container numbers for 
containers included in the data package, and deaae s i g m  of the site project manager 
and project QA officer 

Table of comnts 

A c o n c h  narrative h a t  summarizes the ntsub of the project-kvel review and kiefty 
describes any problems or other noteworttry items of inteam b t e d  with the data 
(i.e., nonconformance reports, operational wiances). The narrativs shall include separate 
sections which address resutts of dupGcatedmplicates 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 Padcages 

Number of 
Required 

Report Element F~lds D e o ~ r i ~ o n  of Required Fdds F i d  Type. 

Cover Page 2 S i t c ~ m e  
hogram identification 

Memo 
Memo 

Case Narrative 1 Condse narmthe which sunmarhu resub of Memo 
pwfutkvd review and any pro#enu 
asociaw wittrthedae 

Waste Container List . 2 Waste containsr nmkr 
wutc comaincr packagn dm 

Radiography Data 13 waste wmainer nmkr 
Item Dwaiptla, Code 
TRUCON codeb 
wpsnmstcr-gory 
W a s t e ~ e ! U m h d m d m  
Itan haipdar Code changtd (ym0lb  

awuninsflm m- (Ywho) 
m ~ c a t e g o r y - ( ~ )  
W~~~ 
Wdgtt~dwutemoterirrlp~ramcrcrs 
W d g h t O f w u t e ~ p a r a m e P c n  
confimred ~yasEno) 

lmvenafpadrawnope?#nt 
Cornmat section 

Alphainnneric 
Alptu-nmeric 
Alphetwmcric 
Nuncric 
Date 
L- 
Loaicor 
Loaicsl 
Memo 
Nuncric 
Loaid 

Nunerlc 
Memo 

S i d d  have thc fdlowing M w n  space rrquirawnts: AJph 1 - 50 spaces; A l W  2 - 2 spa-; Alpha- 
numeric - 20 spaces; Date (MMDOYYI - 8 spas; Logical - 1 space; Memo - N/A. 

bThese i t e m  are not addressed by tiis proqun but are reported to consdidate informstion from the WlPP-WAC 
and TRAMPAC. 

C S i  project QA afficcr. 
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TABLE 3-2 

Requirments for Electronic Transmittal of Data Packages 
(Continued) . 

Number of 
Resrind 

Report Element Fids Oesaiption of Required Fdds Field Typea 

Innermost Layer of 11 Wastecaltabr n u m k  
Confinement ItmbesaiptlorcCode 
Headspace Gas Data TRUCON codeb - pnnmctar -gory 

lnnmrart loycr identification 
(psr law1 

-analVzcd(paI.yer) 
-Y- fwm 
Concamdon (vd% fa H, and CHJ 
Ccnanartion @pnv for VOCI) 
Reportina h a  

Sdid Waste 
Total VOC Data 

Sdid Waste 
Total SVOC Data 

9 wastealminer number 
ItanDescrluualCodb 
TRUCON codeb 
-paMlctercstcOory 
D m  m p k d  
-Malyrad 
Analytb- 
c- (lwlcel 
Repatino we 

Alpha-rrumeric 
Alpha-numeric 
Alphanumeric 
Alpha-numeric 
Alpha-numeric 
Date 
Date 
Alpha 1 
Numeric 
Numeric 
Alpha 2 

Alpha-numeric 
Alpha-c 
Alpha-mmeric 
Alpha--c 
Date 
Date 
Alpha 1 
Nuneric 
Alpha 2 

Alpha-numeric 
Alpha-numeric 
Alpha-c 
Alpha-rrumcric 
Date 
Date 
Alpha 1 
Numuic 
Alpha 2 

%dd types have the f d o w i  minimun spaa rcpuinmemt: Alpha 1 - 50 spaces; Alpha 2 - 2 spaces; Alpha- 
numeric - 20 spaces; Date (MMDDW - 8 spaces; Logid  - 1 s p a a ;  Memo - NIA. 

%ate items are not addresstd by this progrsm but an repomd to consdidate information from the WPP-WAC 
and TRAMPAC. 

C S i  project QA officer. 
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4.0 MEASUREMENT AND DATA ACQUlSmON 

Participating sites shall develop QAPjPs and SOPS for implementing the Frogram as specified in this 

QAPP. The site project manager shall be responsible for developing sitespecific 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 described 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 OAPP. 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 included in Stictions 4.2 through 4.5 must be implemented at the sampling, testing, and 

analytical facilities with sitespecific SOPS. 

4.1 Quality Assutmca Objedvea 

The 'objectives for data q u a f i  are presented in this subsection for each testing, sampling, and 

analytical technique in terms of precision, accuracy, MDL, PRQL, completeness, comparabiri, and 

representativeness, as appbble. By mwting dre OAOs, data will support the DQOs presemd in 

Section 1.5 of this QAPP and, in turn, support the regulatory compliance programs presented in 

Section 1.3 of this QAPP. 

4.2 Methods Requirmmts 

All participating sites must fobw acceptable and approved tea'ng, sampling, and analytical techniques 

so that processes affecting Rogram quality are controlled. If sites develop methods other than those 

specified in Sections 7.0 thrwgh 15.0, approval must be d v e d  from CAO prior to their use in 

Program activities. Included for each technique is a description of the required equipment, 

implementation or extractiotl 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 @at 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 identificationlserial number 
Name of device 
Calibration and/or maintenance schedule 
Procedure(s1 and revision number for calibration andfor maintenance 
Date and results of bst calibration with sign- of person performing calibration 
Date for next scheduled calibration 
Facility or organization performing calibration 
Nonconforming conditions related to the equipment (if applicable) 
Corrective actions talcem to eliminate nonconforming conditions (if applicable) 
Standards used for calibration with certification papers 

~ n y  piece of equipment that fa& to meet continuing calibration requirements must be recalibrated and 

must be certified to be in calibration prior to muse. All affected measurements, assays, or 

examinations made since the bst calibration of that piece of equipment must be rerun. 

4.6 Data Managurnan 

Raw data obtained by testing, sampling, and anal- TRU waste in support of the Program shall be 

identifiable, legible, and provide documentary evidence of q w l i .  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 f a c i l i  must use approved forms, provided in 

sitespecific documcwrtation, for reporting Program data. 
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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 Iwe ly  

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 soillgravel 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. Elemems of 

acceptable knowledge 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 wil m u t t  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. Themfore, a waste stream should be comprised of 

relatively homogenous wastes and waste streams should not be combined. 

For the Program, a waste m a m  is defined as waste material gene- from a single process or 

activity. Waste may be gencKated as either process or process batch warn 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 resuhing in a product that is substantially 

uniform. A prows$ batch b defined as an amount of material subjected to a particular unit chemical 

process, unit phyrdcal mixing process, or other short-term operation, resulting in a final product that 

is substantialty uniform. 

Each waste stream must be characterized in accordance with the requirements of Section 5.2. 

Retrievabb stored waste containers from waste screams in the homogenous solids and soillgravel 

matrix parameter categories (S3000 and S4000 summary categories) must be selected for RCRA 

characterization following the statistical approach specified in Section 5.3.1. Revievably stored waste 
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5.2.1 Homoaenous Solids and SoilIGravel 

Homogenous solids (summary category S30001 are defined in DOE (1 995a) as solid waste materials, 

excluding soillgravel 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 sludges 

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 (1 995a) 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 €PA 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 soiVgravel matrix parameter categories. 

With the exception of salt waste (matrix parameter category S31401, each of the waste streams must 

be sampled and analyzed for total RCRA-regulated VOCs and SVOCs (Tables 13-1 and 14-I), in 

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

processes that generate salt waste indicates high-temperature molten salt extraction is involved. Thii 

knowledge is adequate to demonstrate that organic constituents are not present in salt waste. 

Transformer oils containing polychlorinated biphenyls (PCBs) have been identified in a W i e d  number 

of waste streams included in oruanic sludges (matrix parameter category S3220). Therefore, waste 

streams induded in the organic sludges matrix parameter category must be analyzed for PCBs. 

Waste streams of homogenous solids and soil/grauel may also contain RCRA-regdated metals. 

Therefore, these waste streams must be sampled and analyzed for total RCRA-W metals 

(Table 15-1 1, in accordance with the requirements of Sections 8.0 and 15.0, prior to transgort to the 

WlPP facility. The rationale for using total analysis is d i i e d  in Section 1.4. 

5.2.2 --Q 

DOE (1995a) defines debris wastes (summary category S5000) as waste that is a least 50 percem 

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: 11 a manufactured object, or 21 plant or animal matter, or 3) natural gedogic material. 
However, the following material are not debris: 1) any material for which a specific treatment 
standard is provided in [40 CFRI Parr 268, 2) process residuals such as smetter 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. Individual 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 reaievably 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 w e  random sample was collected. Since 

representativeness is a quality characteristic that expresses 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 cdlected 

from within a waste stream were selected randomly. True random sampling involves the proper use 

of random numbers for idenaifying samples to be collected; haphazard selection or selection based on 

convenience do not constitute random sampling. The random sampling process used to cluranerize 

a waste stream must ensure that all waste containers in that waste stream have an equal p r o m  

of being selected for characterization activities. 

It is understood that it may not be lagistically feasible to characterize some waste soearns in theit 

entirety with a single sampling episode because of staging and transportation requirements. In 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 des&bed 

in Section 5.3.1 applies directly to such a strategy. Therefore, in Section 5.3.1, waste stream may 

be considered synonymous wi& warn streom lot. 

Statistical approaches must be followed to select reaievabb stored waste containers from warn 

streams for characterization. Two statistical approaches are discussed. The first is applicak to 

, retrievably stored homogenous sol'& and soil/gravel. Its goal is to classify specific waste streanas as 

hazardous or nonhazardous by determining the average concentration of RCRA-regulated conJtitwms 

in selected waste containers (Section 5.3.11. The second statistical procedure is applicabk to 

retrievably stored homogenous solids, soillgravel, debris wastes, and special waste. Its goal b to 

select representative waste containers for visual examination to confinn the matrix parameter cat- 

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 anal* of 
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The calculated number of required waste containers will then be randomly sampled and analyzed. 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 descn'bed 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 contaminant will be calculated in accordance with the following equation: 

where s is the sample standard deviation and E 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. H the observed sample CV is greater than 

the preliminary estimate for CV, the required number of samples must be ritcomprbed using the 

observed CV. If the observed sample CV estimate results in gteater than 20 paem 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 9Ogercm confidence. If the U& for the mean 

concentration is lesr than the RTL, the waste stream will be classified as nonhazardous for this 

contaminant. If the lJ- is greater than or equal to the RTL, the waste stream will be dassified as 

hazardous for this contaminant. 

Another way of loddng at thii comparison is as a test of the null hypothesis for each contaminant that 

the mean contaminant concentration in the waste streom is greater than or equal to the RTL. The 

attemative hypothesis is that the mean contaminant concentration is less than the R n .  The 

hypothesis test must be performed with a nominal Type 1 error rate of 10 p e r m .  Thit 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 II ma rate must  be^ set 

at 10 pWCent for the case in which the true mean value is onehatf 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 V l i  
aecial  Waste 

A different statistical procedure must 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 1 0.0). 

The data obtained from the visual examination must also be used to determine, with acceptable 

confidence, the percentage of miscemed waste containers. Miscertified containers are those that 

radiography indicates meetthe WIPP-WAC and TRAMPAC criteria, but visual examindon ind i tes  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 wrfification. 

Experience at INEL indicates two-percemt of the radiographycertified waste c o m ' m  have been 

miscertified when compared to the results of visual examination (EG&G 1994a). Partidpathg sites 

must use this historical m k d f k a t i o n  rate and incorporate future m t i o n b d f h t i o n  rates to calculate 

the number of waste containers that must be visually examined during the first year of Program 

activities. Once a site-specific m i s c o ~ o n  rate can be determined, that miscertification rate must 

. be used to determine the number of waste containers that must be visualy examined. Thii 

miscertification rate must be determined each year based on results of certiiication 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. enginewing design file (EG&G . 

1994a). The number of waste containers requiring visual examination will ensure  the^ Program is 

80-percent confident that if the tnm miscertification rate b the same as the percent in the column 

heading of Table 5-1 and if the i n d i i e d  number of waste containers is examined, the UC4, of the 

miscertification percentage will be less than 14 percent (i-e., there is only a 1 Ogercent chance that 

the miscertification rate is greater than 14 percent). If the number of containers l i e d  in Tabla 5-1 are 

visually examined, it is simply guaranteed that the UCL, of the miscet?Hicaion percentage will be less 

than 14 percent; 14 percent is a worst case. In actuality, when U&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: 

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

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

There is a definable finite population of warn conm*ners for which the proponion 
miscertified is to be estimated (e.g., 200 drums]. 

The p e r m  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 h 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 ensun, a required minimum of containen are opened 

and visually examined the first year. The project manager must evaluata whether or not the assumed 

miscertification rate (two p e r m  in the first year) is consistent with the miscertification rate observed 

during visual examination. If the assumed rate is inconsistent with the observed rate, Table 5-1 will 

be consulted to determine whether a d d i i l  containers must be visually examined. The requirement 

will hold for each yearty selection of containers for visual examination. 

As stared in the assumptions above, the sampling effort is to estimate a proportion in a finite 

population. The number of cwntainen to be selected for visual examination in Table 5-1 is based on 

the hypergeomeuic probability diibutiocr (Johnson and Kotz 1969; Kupper and Hafner 1989; 

Depament of Defense 19891. The acceptable level of uncertainty in h estimate of the proportion 

(along with the i n f o m a t h  on the previous percentage miscdtied) determines the number of waste 

containers that must be ewmined. A detailed description of the method for determining the number 

of containers to be examined h given in Appendii A. 

The hypergeomeaic probability CTrSaibution is a result of sampling to estimate a proportion from a finite 

population. Because it is easier to use, the nonnal d i ibu t ion  is someti- used as an approximaion 

to the hypergeometric probability d i i u t i o n  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 not be used as it will produce erroneous mutts. For a large N, say 500 
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6.0 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

In order to ensure that the Program-generated data meet accepted standards for legal admissability and 

defensibility, field logs. sample labels, and chainsf-custody (COC) forms must be maintained and 

samples properly handled 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 NElC policies and procedures (EPA 1991a). 

6.1 field Doaanentuthn 

Field personnel must record information pdnent  to the collection of samples and document 

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: 

Name of sampling facility 

Waste container identification number 

Sample identification number of each sample 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) 

rime and date of sample collection 

Quantity of sample collected 

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

Sample preservatives used lag., HCI, 4OC) 

Analysis requested 

QC designation, if applicable (e.g., equipment blank, field reference standard) 

COC record number 

R-49 1 3 . 
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6.2.2 lnnermost Laver of Confinement 

lnnermost 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 Heads~ace Gas Samole Contain- 

Each SUMMAm canister used to collect samples of headspace gas must be inscribed with a fivedigit 

canister identification number that is unique to the Rogram 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 sequmthlty with each 

canister purchased. 

Canister Tam 

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 anached to each field and field 

QC sample canister prior to shipment to the field. AU information recorded on the tag must be made 

in permanent ink. The completed canister tag will be removed by the analytical lab- 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 

documents traceable to the canism, must indude the following: 

Sample idemifknion number (13 digits, as described later in this section) 
Sampler's initials 
Ambient tern- and m u r e  ( O C  and mm Hg, respectivety) 
Sampling organization 
Sample desaWon 
Comment maion 
Requested analyses 
Date and time of sample c o k t i o n  
Designation of whether the sample is a Mank 
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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 manifold pressures must be recorded in the field immediately 
prior to and after sample collection. 

In the analytical laboratory, canisters must be thermally equilibrated to laboratory ambient 
temperature for a 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 6-11, or through other documentation as described in a site QAPjP. 

Sam~le Identification Number 

Each sample must be assigned a unique identification number. lhhmndiiit  canister sample 

identification numbers shall be assigned in the following format: 

ZZ MMDDW AA### 
sampling site identification date canister identification 

where fZ is a two-digit alpha character that designates the sampling site (e.g., IE for Idaho National 

Engineering Laboratory or RF for Rodcy Flats Plant), MMDDW are numeric characters corresponding 

to the sampling date (in momh-day-year format), and A M # #  is the alpha-numeric canister identification 

number inscribed on, or pemnendy attached to, the sample canister. For example, IE 031595 

AW005 would uniquely specify a headspace sample conmed at the Idaho National Engineering 

bboratory on March 15, 1995, in SUMMA* canister number AW005. 

6.2.4 jiomoaenws Solids and Soilffiravel Samole Containeq 

A twelvedigit sample identification number must be assigned to each sample of homogenous solids 

and soillgravel collected. The sample identification number must have the following format: 12 

alpha-numeric characters; two alpha characters must designate the sampling site (a, and the 

remaining ten numeric characters mum indicate the chronological sequence of homogenous solids and 
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SAMPLE 10: LABORATORY 10: 
(for 1 . b  use only) 

ANALYSIS REQUESTED: DATE SAMPLED: 

nME SAM-: 

PRESERVATM: 

SAMPLER'S INITIALS: 

EQUIPMENT CLEANING BATCH NUMBER OR MANUFACTURER'S LOT NUMBER: 

REMARKS: 

FIGURE 6-2 

Homogemus Solids and SoillGraved Sample Containor hbd 
EXAMPLE ONLY 
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WASTE CONTAINER CHAIN-OF-CUSTODY 

Warts Container Number: COC No.: 

Person Anaching Form: Date: Ticm: 

Commentr (note my -1: 

Di.poria'on: 

Completed by: Dm: Tim: 

Warts Container Chsinof-Custody Form 
EXAMPLE ONLY 
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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 anatytical 

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 WlPP repository, 

waste containers must be characterized at temperatures in the range of 18OC to 2g°C. 

6.4.2 Gas Sam~te 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 expedii 

the sampling and analytical process. Headspace 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 28day 

holding time and storage temperature for VOC analysis is also required for hydrogen and methane m 
ensure uniform sample treatment and to simplih/ program operations. Headspace samples must be 

kept between O°C and N 0 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 oudined 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 Homooenous Solids and SoilIGravel Sam~le Contain= 

Handling requirements for samples of homogenous solids and soillgravel must conform to ttw 

requirements for sample quantity, container, preservation, and holding time specified in Table 6-2. fhe 

sample quantities provided are the minimum amount that must be collected for each parameter per 
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SAMPLE ID NO.: D A I E  

SIGNATURE: PRIM NAME: 

FIGURE 6-5 

Sample Custody S d  
EXAMPLE ONLY 
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sample. Additional sample quantities should be collected for QC samples. Samples to be' shipped to 

the laboratory for analysis must be kept at a temperature-of 4OC (i2OCI from the time of collection 

through the transpon of samples to the laboratory. 

Prior to shipment of samples to the laboratory, ~a'nple 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 tha documentation. A trip blank must be 

included in each shipment container containing samples for VOC andysis. The nip 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 b@n in the planning stage 

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

and samples on a routine basis is the responsibiri of each site project mana~er. Figure 6-9 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 doummted in the site QAPjP. 

The procedure must outline the flow of information between parties for sample acquisition, 

sample analysis, data val i t ion,  data storage, data evaluation, and data use. An example sample 

tracking log sheet is provided in Figure 6-7. 

Panicipating laboratories must have a documented sample custody program that indudes procedures 

for sample receiving and log-in, sample storage and numbering, sample traddng in the laboratory, and 

storage of laboratory data. At a minimum, this program must indude w h e n  procedures for the 

following: 

Chronowcal sample number sequencing 
Sample W n  ( i iud ing determination of proper sample preservation) 
l d e n t i f i d n  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 
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This section describes minimum requirements for the collection 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 maimains 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 WlPP facility are packaged in 20Wter (55galon) drums. Many 

contain 90 mil polyethylene linen as shown in figure 7-1. Inside each linar is a 2084iter (55qallon) 

poly bag that can contain waste items, residual materials, and/or packaging materials confined by 

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

This protocol for sampling of the headspace gas within TRU waste drums is based on guidelines in 

EPA's Method TO-1 4 (EPA 1988a) and SW-846. As such, it is applicable to sampling the headspaw 

gases in TRU waste drums containing waste in each of the matrix parameter -ones described in 

the BlR. 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 descnied in Section 7.2.2, employs a needle and filter attached 

directly to the SUMMAe sample canister; PaRiapating 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 following 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 SUMMAo 

canisters and are used when sampling each layer of confinement in the drum. Three d i i m t  

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 l R U  waste (see 

Figure 7-2): 1) the drum' headspace (i.e., the headspace di;ectly 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 samples 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 simuttaneous 

collection of field duplicates for VOCs. hydrogen, and methane determinations. Corrective actions 

must be taken if the RPD &ceeds 25 percent. 

.Accuracv 
A field reference standard must be collected using the headspace gas sampling equipment to assess 

the accuracy 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. 

Com~letenes~ 

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

the total number of samples c o h t d .  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. 

Com~arabil i i  

Consistern 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 confinemem and at the different sampling facilities. 
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TABLE 7-1 

Analyses Required for Each Type of Headspaw Sample Collected 

Waste Container Sample Type VOCs" H2,CH4 

Drum Drum Lid 

55-Gallon Poly Bag 

Innermost Layer of Confinement 

Field Duplicate 

Field Blank 

Equipment Blank 

Field Reference Standard 

- - - -- - 

See TaMe 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 manifold. When an estimate Of the available 

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

As illustrated in Figure 7-3, the sampling manifold must consist of a 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 equipment blanks and field reference standards. The sample side must consist of the 

following major components: 

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

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

A pressure sensor(s1 that must be pneumatically connected to the manifold. This manifdd 
pressure sensor(s1 must be able to measure absolute pressure in the range from 
0.05 mm Hg to 1000 mm Hg. Resolution must be k0.005 mm Hg at 0.05 mrn of Hg. 
The manifold pressure sensor(s1 must have an operating range fmm approximately 15OC 
to 40°C. 

Porn for anaching sample canisters. A sufficient numbw of ports must be available to 
allow simultaneous collection of headspace gas samples a d  duplicates for hydrogen, 
methane, and VOC analyses. Ports not occupied with sample cankers during cleaning or 
headspace gas sampling activities require a plug to prevent ambiem air from entering the 
system. In place of using plugs, sites may choose to install valves that can be dosed 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 canistars 
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-NiOl SUMMA. passivated interior 
surface, bellows valve, and a pressure/vacuum gauge. All sampk canisters must have 
VCR. M n g s  for connection to sampling and analytical equipment. The pressure/vaanm 
gauge must be mounted on each canister. It must be helium leak tested to 1.5x1@' 
standard cc/sec, have all stainless steel construction, and be capable of tolerating 
temperatures to 125OC. The gauge range must be able to indicate from 30 psig pressure 
to a vacuum of 3 0  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 /&inch. 
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The ambient pressure sensor must have a sufficient measurement range for the ambient 
barometric pressures expected at the sampling location. It 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. 

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 Oirect~anister 

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 manifold 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 0.1 0 mm Hg prior to use and attached to a changeable f i b  connected 

to the appropriate sampling head, depending on the layer of confinement to be sampled. The sampling 

head(s1 must be capable of punching through the metal lid of the drums and the rigid 90ma liner, or 

penetrating a carbon composite filter to obtain the drum headspace samples, and puncturing poty 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 samplng 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 samples 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 internal volume must be made and documented. The tom1 volume of headspace 

gases collected during each headspace gas sampling operation can be determined by adding the 

volume of the sample canister(s1 attached to the sampling head to the internal volume of the sampling 

head. Every effort must be made to minimize the internal vdurne of sampling heads. 

Each sample canister used with the direct canister method must have a pressurelvacuum gauge able 

to indicate from 30  psig pressure to a vacuum of 30 inches Hg. Canister gauges are intended to be 

gross leakdetection devices not vacuum certification devices. If a canister pressurelvacuum 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 lo-' standard 

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

The SUMMA@ sample 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 2084ier 

(55-gallon) and innermost. Figure 7-5 illustrates the direct canister sampling equipment with the poly 

bag sampling head attached. 

7.2.3 Sam~lina Headg 

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. 

Samolino Throuah ¶he Carbon Fibr 

To sample the drum headspace gas through the drum's carbon composite filter, a side port nesdle 

ii.e., a hollow needle sealed at the tip with a small opening on its side dose to the tip) must be pressed 

through the filter and into the headspace beneath the drum lid. Thii permits the gas to be dram -mo 

the manifold or directly into canisteris). 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 needk. To assum that 

the sample collected is representative, all of the general method requirements, sampling apparatus 

requirements, and QC requirements d e h b e d  in this sedan must be met in addition to the following 

requirements which are pertinent to drum headspace gas sampling -ugh the carbon filter: 

The lid 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 I .  

For sample collection, the drum's carbon composite filter must be sealed as specified in 
Procedures 1 10.1 through 1 10.4 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 N O .  TO Prevent cross contamination, the sampling head must be cleaned or 
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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. 

Sam~lina Throuah 208-liter (55sallon) Bag 

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-gallonl poly bag must be sampled. The sample must be collected from the 208-liter (55-gallon) 
. 

poly bag regardless of the condition of the bag (e.g., breached or tom). 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 inlet valve of the manifold or direct 

canister to allow headspace gas to expand into the evacuated canisteds). Care should be taken to 

prevent placing the tip of the dean needle in an area where solid material or particulate matter might 

fill or clog the needle. Once the canister(s1 has filled, the operator must close the inlet valve and 

prepare the canister(s1 for shipment. 

Sam~lina Throuah Innermost Law 

For drums requiring visual examination that have innermost layers of confinement (e.g., bags inside 

the drum's 2 0 W i  ( 5 5 3 a W  poiy 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 repr- 100 mL sample must be withdrawn. A 250 mL sample may be 
collected if thefa is enough available headspace gas (2.5 liter, minimum). When field 
duplicates are cdlected, twice the available headspace gas must be present. 

Headspace gas contahd within rigid i n n e m  layers of confinement (e.g., glass, metal, 
and rigid plastic comainers) will not be sampled, but the external poly bag dosest 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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Summary of Drum Field QC Headspaw Sample Frequencies 

QC Samples Manifold Direct Canister 

Field blanksa 1 per sampling batchd 1 per sampling batchd 

Equipment blanksb 1 per sampling batchd oncee 

Field reference standards0 1 per sampling batchd oncee 

Field duplicates 1 per sampling batchd 1 per sampling batchd 

9Analysis of field blanks for VOCs f l a k  12-1 1, only, Q required. 

equipment blank sample must be collected, analyzed fa VOCI noble 12-11, and dun- d-n prior 
to first use of the headspace gar sampling equipment with csch of thc sampling heads, then at the specified 
ftequcncy, for VOCs only thereafter. Daily, prior to work, the sampling manifold. i f  in use, must be vuified dean 
using an OVA. 

'One field reference standard must be collected, analyzed, and danamtmed to meet the OAOs specified in 
Section 7.1 prior to first use, then at the specified frequency lhmfter. 

d~ sampling batch is a suite of samples collected conseartivdy using thc some sampling equipment within a 
specific time period. A sampling bath can be up to 20 samples (cxdu&ng fidd QC samples), all of which must 
be collected within 14 days of the fim sample in the batch. 

'One equipment blank and fidd retcnnct standard must be cdkcted after tquipment gurchasc, deaning, and 
assembly. 
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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 tbe concentration of hydrogen, methane, and each VOC 

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

-s 
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 anaha  limed 

in Table 12-1 at concentrations within a liner range of 0-1 00 ppmv and hydrogen and methane greater 

than or equal to the PR0I.s listed in Table 11-1. field reference standards must have a known valid 

relationship to a nationally recognized standard (e.g., NISI. H 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 QAOs for accuracy specified in Section 7.1. field reference standard results shall be acceptable 

if the accuracy is 70-1 30 %R. 

Field Duo l i ca t~  

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 into SUMMAm canisters. field duplicate results shall be acceptable if the RPD is 

less than or equal to 25. 

7.4 Equipment Testing, hpection, md Maintanmca Rsquirmmts 

All sampling equipment components that come into contact with headspace sample gases must be 

constructed of relatively inen materials such as stainless steel or T e f l d .  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 property cleaned and leakchecked 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 closed 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. 

Manifold Cleanina After Field Reference Standard Collection 

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. 

Samolino Head Cleanirlg 

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

in accordance with the deaning procedum described in Procedures 1 10.1 and 1 10.2 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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Instrument [e.g., OVA) calibration, maintenance, and repair records 
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8.0 SAMPLING OF HOMOGENOUS SOLIDS AND SOIUGRAVEL 

This section describes the minimum requirements for collecting samples of TRU waste classified as 

homogenous solids and soillgravel from 208-liter (55gallon) 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 SoillGravelw (ASTM 1983a1, 

and "Standard Practice for Sampling Waste and SoilIGravel for Volatile Organic Compounds' 

(ASTM 199 1 at. As such, it is applicable to the cdlection of samples from containers of TRU waste 

classified as homogenous solids and soillgravel. It is designed to ensure that representative samples 

of these wastes, including OC 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 soiigravel on a waste m a m  

basis. The TRU waste, classified as homogenous solids and soillgravel, to be sent to the WPP 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 cured 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 6-21 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 b designed to provide the analytical laboratories the minimum amount of 

required sample, thus minimizing sample handling and the quantity of investigaaion-derived waste. The 

wastes must be analyzed for the target analytes I ' i  in Tables 13-1 for VOCs, 14-1 for SVOCs, and 

15-1 for metals. 

8.1 Oudi A ~ s u r ~  Objectives 

To ensure sampling is conducted in a representative manner on a waste stream basis for waste 

containers containing homogenous solids and soillgravel, samples must be collected randomly in both 
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Care recmry = 2 .I00 
X 

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

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 kg., undisturbed, cracked, pulverized) 
in the field logbook 

If core recovery is less than 50-percent of the depth of the warn, a second coring location shall be 

randomly selected. The core fmm 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 dassified as homogenous solids and soillgravel 

from waste containers must be such that the sample6 are repntsentative of the waste from which they 

were taken. Procedure 120.1 in the Methods Manual is sn acceptable method for the collection of 

samples of homogenous solids and soillgravel. To minimize che quantity of investigationderived 

waste, laboratories conducting che analytical work may require no more sample than is required for the 

analysis, based on the anah/tical 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 coiiected 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 ColleGtiQa 

Coring tools must b used to cdlect cores of homogenous SOW and soillgravel from waste containers, 

when possible, in a manner that minimizes disturbance to the core. A rotational coring tool, 4i.e.. a tool 

that is rotated longitudinafly), sinriiar to a drill bit, to cut, lift the waste cuttings, and collect a core from 

the bore hole, must be wed to collect sample cores from containers of the waste. For homogenous 

solids and soillgravel that are rehtively soft, non-rotational d g  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, (i.e., a light weight auOerl and a non-rotational coring tool (i.e., a thin waUed 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.9.. 111 0 of an inch) has demonstrated a reduction in the drag of the homogenous 
solids and soillgravel 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 minimmng 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. Information relevant to complying 
with this requirement (e.g., design of the rotational coring tool in Figure 8-11 is provided 
in the Methods Manual. 

Non-rotational coring tools must be designed such that the tool's kerf width is minimized. 
Kerf width b defined as one-haH 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 information for a coring tool that meets this 
requiremem 

8.2.2 Samde Collectig 

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: 

Sampling mwt 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 homogemws solids and soillgravel for VOC analyses must be collected prior to 
extruding the con, 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 deocribed in ASTM Designation: 4547-91 (ASTM 1991a1, w modified 
disposable syringct described in Procedure 120.1 of the Methods Manual, or equivalent, 
must be i m f n e d i i  used to collect the sample once the core has been exposed to air. 
lmmediaely aftw 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 1 20.1 of the Methods Manual. Additional guidance for this type of sampling can 
be found in WSsmpl in~  and Analysis for Voiatiie Organic Compounds (€PA 1991 bl. 

Samples of the homogenous solids and soillgravel for SVOC, PCB, and metals analyses 
must be collected. These samples may bet collected from the same location and in the 
same manner as the samplels) collected for VOC analysis, or they may be collected by 
splitting or cornpositing 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 

~ables 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 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 randomly selecting a liner from the equipment cleaning batch. 

pouring clean water (e.g., deionized water, HPLC water1 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 greaer 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., bowls, spoons, chisel, VOC sub-sampler1 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 deaned, 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 analytes Tied in Tables 13-1, 14-1, and 15-1. The rest&$ 
of the equipment blank will be considered acceptable if the resub 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 Mob, 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 repntsemrr. It is recommended that the equipment blank resuhs 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 we. In this instance, cleaning and 

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

~x~endable equipment (e.9.. plastic sheeting, gloves) must be visuaiiy inspected for 
cleanliness prior to use and properly discarded after each sample. 

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 tom 
protective wrapping should be returned 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. AU 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 tam protective 
wrapping should be discarded or retumed for cleaning. Sampling equipment visiily 
contaminated after the protective wrapping has been removed must not be used and must 
be returned for cleaning or properly discarded. 

8.5 Equipment Cdibrdon a d  Frequency 

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 reco~nized standard. Calibration records must be 

maintained in the field records. 

8.6 Data Maagemmt 

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 QAejP 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 reporr samplii 

activities. Each sampling facility must submit a sampling batch data report for each sampling batch 

to the site project office on approved 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 

Data review checklist for each sampling batch verifying that the data generation level 
review, validation, and verification, as described in Section 3.1 .l, has taken place 

Information specified in Section 6.1 

Nonconformance reports, if applicable 
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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 observation of gamma or 

neutron radiation that is emitted from a target isotope when that isotope undergoes a transformation 

resulting 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 andlor 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 systemsm shall indude 

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 quamify 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 audible M 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 pubfished 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 OAOs 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 

Q u d i  Assurance Objetives for Nondestructive Assay 

Nominal PARAM H E R  
Range of Comldisna 

Waste Activity Poim 
in o-cuid freasione ~ c a a a c y ~  Total ~ o m p l e t ~ n s t '  MDC 

u-Curiesa (g WG Pulb (%RSD) (%W Uncertai* (%I (nCi/gIQ 

s 20 75-1 25 Low 40% 100 
Higb 175% 

s 15 50-1 50 Low 30% I00 
High 200% 

s 10 50-1 50 Low 30% 100 
High 200% 

s 5 75-1 25 Low 50% 100 
High 150% 

.Applicable range of TRU activity in a 2084ter (55grll0n) d m  to which the OAOt apply, d t s  are Cvics of 
alphasmitting TRU isotopea with half-lives greater than 20 ycsn 

%e nominal activi i  ( a  weight af W h the 208-liter (56-gaElar) drum used to dunocuaate th8t QAOt can be 
achieved for the cornsparding range in cdunn 1, values in pafmhss are the approximate equivalent weights 
of weapons grade phrtariun IWO W, fifteen years after puificatSon; f a  pupasts of demorutrating QAOt, 
"nominal" means within f 10 par- 

e*  two standard devistionr based on ffftetn replicate mcawnments af a noninhrfering matrix 

d~atio of measured to known vtlwr based on the avenge of fifteen replicate mtasurernecns of a noninterfering 
mafix, see Section 9.6 for adc&hd details 

'95-percent confidence bands of dl m m t t d  uMxrtPintia (Cddence band divided by true value, expressed 
asapcrccnt) 

'Valid radimuay data b m @ d  f a  sll waste corrtsincn, see Section 9.6 f a  additional details 
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The MDC is an a priori estimate of the detection capabilities of a given measurement System and 

method. It is based on the premise that from a knowledge of the background count and other 

measurement system parameters, an s priori limit can be estimated for a particular 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: 

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 /la, where I, is the gamma 
ray-emission probability per decay and e, the detection efficiency for the gamma ray; 

K2 is the factor which relates the total activity determined by the measurement system to an 
activity concenastion in waste under a given set of measurement conditions, for example, 
the weight of waste assayed and a self-absorption correction; 

s, is the standard deviation of the background. 

This equation incorporates the following assumptions: 

The preselected risk for concluding falsely that activity is present above the critical level 
(4 and the predetermined degree of confidence for cmct ly  detecting its presence above 
the critical level (la are 5 pement and 95 percent, respectively 

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

This equation represents dre simplest case. Alternate equations have been described for multi- 

component and specmwne~y based systems (Pastemadc and Harley 1971 ; Fisenne et al. 19731. Sites 

may propose calculttional bases more appropriate to their measurement systems. Such alternate 

methods must be deserhd 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 OAO for the 

MDC should use typical or average values for the parameters comprising K2 in Equation 9-1. The 

specific method for demonstrating compliance with the OAO for MDC in RA is described in detail in 

Section 9.6. 



%on: 9.0 
Revision: 0 
Date: 4/30/95 
Page 7 of 17 

QAO for MDC. When waste concentrations significantly exceed the LLWmU 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 controUing the measurement 

process and analyzing data shall be demonstrated and documented in accordance with ASME NOA-1, 

Element 1 1, Supplement 1 1 S-2 (ASME 1994). Performance may be demonstrated by the use of test 

problems andlor in the context of testing the' performance of the measurement system with OC 

samples. Software testing must cover the full range of expected applications of the system. 

y p l q  
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 andlor contractor 

testing facilities. The list is neither complete nor limiting and is meant to illustrate the breadth of 

choice available. OAOs for the project may be met with the listed systems or by modifications, 

functionally equivalent alternatives, 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 (1 989a1, ASTM (1 989b1, A m  (1 991 b), 

ASTM (1 9921, and NRC standard practices and guidelines (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 chedc 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 andlor standards 

measurements. i h e  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. 



Scction: 9.0 
Revisim: 0 
Date: 4/30/95 
Page9of17 

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: 

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

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 Corrtrol 

RA is a quantitative measurement of key radioactivity parameters of the contents of a waste container. 

NDA systems must be checked through the w e  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 system 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 insbumem used to perform measurements 

intended for use in the Program. MOCs for systems used to distinguish between U W  and TRU waste 

must meet the QAO 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 QAIQC 

operations necessary to satisfy the anawcal requirements of the Program. 

9.3.1 Measu[piliem Svstem Chedy 

This section d i  additional QC testing for radioactivity measurement systems. It includes 

calibration and routine performance testing requirements used to ensure that measwement systems 

are in control and meet the performance specifications established for that measurement system to 

demonstrate compliance with the QAPP QAOs. 

Instrument Calibration 

Specific guidelines 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 backgrounds are associated. Site SOPs shall indicate the 

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

Re~licate 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 lntercom~arison Procrramq 

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 tmting facilities may possess near identical systems or may have 

significant differences, including operation under diiering calibration regimes or u b l i o n  of systems 

with entirely different measurement principles. 

.Sites using NDA methods shall pankipate 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), andlor through other third parties. 

9.3.3 NDA O~erator Traininq 

Present-day NDA units are highly automated, computer-based systems. The i- are computer- 

controlled using interactive software. Only trained penonnel shall be allowed to operate the assay 

equipment. Standardized training requirements for RA operaton must be based upon existing industry 

standard training requirements of ASME NQA-1, Element 2, with the exception of Supplemem 2s-2 

(ASME 19941. Requalification of operators must be based upon evidence of continued sab'sfactory 

performance and must be done at least every two years. Unsatisfactory performance shall resutt in 

disqua1ific;ation of the operator. Retraining and demonstration of satisfactory performance are required 

before an operator b again allowed to operate an RA system. 

9.4 Instrumant T h g ,  Inspection, md Maintenmca R~~ 

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 wtrich are 

addressed by ANSI, ASTM or other 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 1 1 and Supplement 1 1 S-2, 'Supplementary Requirements for Computer 

Program Testing," (ASME 1994) before initial use for production of analytical 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 default and boundary values of parameters. 

Programs shall be documented in accordance with Standatd for Software User Documentation (ANSI 

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

Program name 
Revision number 
Revision date 
Author(s1 
Program application 
Programming language (including version numbers of all compilers, linkers, etc.) 
Operating system 
Required hardware 
Descriptions of algorithms used 
 user*^ manual 
Listing of Code 
Examples of input and output forms 
Results of test Cases 
Copies of external data files 
Lists of defauk parameters 
Records of review and approval 

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

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

All RA equipment shall receive routine performance checks for such parameten as system counting 

efficiency and system background. Spectrometry based systems shall also receive m S n e  performance 

checks for energy calibration and resolution. Routine performance chedcs shall be performed with 

check sources which are stable and constant or which change only by well-established and predinable 

quantities kg., 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 cham (e.g., based on acceptable ranges or variances) shall be used 

to track trends in the parameters measured in the performance check. Performance chedcs 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 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 

(55-gallon) drum. Sites using destructive RA shall demonstrate compliance by carrying 15 replicates 

through the entire analytical process. 

Sites shall demonstrate compliance with the QAO 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 d i b u t e d  in a well- 

characterized, non-interfering matrix and shall not be one of the standards used to calibrate 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 fifteen replicate 

determinations and C, is the known value 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 

(55-gallon) drum. Sites using d-ve RA shall demonstrate compliance by carrying 15 replicates 

through the entire analytical process. 

Sites may demonstrate complianccr with the QAO for MDC by replicate processing of an appropriately 

sized waste container containing only a wellcharacterized, non-interfering matrix with no added 

activity. A total of fifteen repr i te  counts shall be obtained with unloading and reloading between 

replicates. Sites may propose &emate 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. Sispecific documentation must include example 

forms that will be used for reporting. RA testing batch data reports shall consist of the following: 

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 .I 

Table of contents 

Data review checklists for each testing batch verifying that the data generation level review 
as described in Section 3.1 .I has taken place. Checklists must contain tables showing the 
results of the testing batch OC samples 

Separate testing report sheetls) for each sample in the testing batch that includes 

T i e  'Radioassay Data Sheet' 
Method used for NDA (i.e., procedure identification) 
TRUCON code, Item Description Code, matrix parameter category, as applicable 
Date of N DA examination 
Total Pu-239 fissile gram equivalents (g) and assodated uncertainty 
Total alpha activity and associated uncertainty (Curies) 
TRU activity and associated uncertaimy (nCilg) 
Listing of individual radioisotopes present (Curies) and associated uncertainty (Curies) 
Thermal power and associated uncertainty 0 
QC repr i te  (yestno) 
Operator signatureidate 
Reviewer signatureldate 

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. Comract RA testing facilities shall forward these items along with testing batch data 

repons to the site project office for storage in site project files. 

Original waste container COC forms 
All raw data, including instrument readouts, calculation records, and RA OC results 
All instrument calibration reports, as applicable 
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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 results 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. 

1 0.1 &dirty Assurmce 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 qualitaD've 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 

Cable 10-1 I. All activities required to achieve these objectives must be described in site QAPjh and 

SOPS. 

Data to meet these objectives must be obtained from an audiolvideotaped scan provided by trained 

radiography operators a t  the sites. Results must also be recorded on a radiagraphy 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 in'dicates that 

radiography operators can provide estimated inventories and weights of waste items in a waste 

container (EGBG 1993a). As a measure of precision, the site project QA officer shall calculate and 

report the RPD between the estimated waste material parameter weights as determined by 

radiography, and these same parameters as determined by visual examination. 

Accura~y 

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 

ponion of waste containers (Section 5.0). The percentage of waste containers which requires a new 

matrix parameter category after visual examination must be calculated and reported by the site project 

QA officer as a measure of radiography accuracy. 
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Com~leteness 

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. 

Comoarabilitv 

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 normally consists of: an X-ray-producing device; an imaging system; an 

enclosure for radiation protection; a waste container handling system; an audii/video recording system; 

and an operator contrd 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 W n  150-400 kV, to provide an 

optimum degree of penetration through the waste. For example, highdensity material should be 

examined with the X-ray device set on the maximum voltage. This ensures maximum penetration 

through the waste container. Lowdensity material should be examined at lower vdtage settings to 

improve contrast and image definition. The imaging symm typically utilizes a fluorescent screen and 

a low light television camem. 

To perform radiography, the waste container is scanned while the operator views the television screen. 

An audio/videatape is made of the waste container scan and is maintained as a permanent record. A 

radiography data form is also wed to documern the matrix parameter category and estimated waste 

material parameter weights of the waste. The estimated waste material parameter weights should be 

determined by compihg an inventory of waste items, residual materials, and packaging materials. 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 performed 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 semiquantitative andlor qualitative evaluation of the waste 

container contents, and must be recorded on audiolvideotape. The visual examination program has 

been developed by DOE to provide an acceptable level of confidence in radiography. There u 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 opetator performance 

before actual waste characterizatian by visual examination. QAPjPs and supporting SOPs shall specify 

the training requirements and all other activities required to achieve the visual exam'ination 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 a 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 t h a  a limited visual 

examination involving a confirmation of the radiography data is appropriate. H 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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availabiliw 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 information 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 audiolvideo 

recording. 

10.4 Instrument Testing, Inspection, and MabrMnmw Requirmmts 

All equipment used during-radiography must be tested and maintained in accordance with manufacturer 

instructions. Site QAPjP and SOPs must document the specific manufacturef s requirements for testing 

and inspection. 

10.5 instrument CdbratiOn snd h e q ~ n c y  

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 Msnsgemsrrt 

Each radiography f a c i i i  is required to submit testing batch data repom for each testing batch to the 

site project office on approved standard forms. Sitespecific documentation must include example 

forms that will be wed for data reporting. Radiography testing batch data reports shall consist of the 

following: 

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 .I  

Table of contents 
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Audiolvideotapes 
Original waste container COC forms 
All raw data, including instrument readouts, calculation records, and radiography QC results 
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 analysis 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. 

1 1 .I Mi Assurmca Objectives 

The development of DOOs specifically for this program has resulted in the QAOs listed in Table 1 1-1. 

The specified QAOs represent the required quality of data necessary to draw valid conclusions 

regarding the Program objectives. Program-required limits, such as the PRQL, are specified to ensure 

that the analytical data collected satisfy the requirements of all data users. Key data quality indimtors 

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 

Precision shall be assessed by analyzing laboratory duplicates and replicate analyses of laboratory 

control samples and POP blind audit samples. Results from measurements on these samples will be 

compared to the criteria listed in Table 11-1. These OC measurements will be used to demonstrate 

acceptable method performance and to trigger corrective action when c o m l  limits are exceeded. 

Accuracv 
a 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 11-1. These OC measurements will be used to demonstrate acceptable method 

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

Method Detection bmq . . 
MDLs shall be expressed in volume percent and must be less than or equal to those l i e d  in 

Table 1 1-1. MOLs shall be determined based on the method described in Section 3.2. The detailed 

procedures for MDL determination shall be included in site SOPs. 

Proaram Reauired Quantitation Limit 

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

Table 1 1-1. Laboratories shall set the concentration of at least one calibration standard below the 

PRQL. The detailed procedure. for PRQL demonstration shall be included in laboratory SOPs. 
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Comnleteness 

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 1 1-1. 

Cornoarability 

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. 

R-s 

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

sufficient numbers of samples using dean sampling equipment that does not introduce sample bias. 

Samples must be collected as described in Section 7.0 of this OAPP. 

1 1.2 Methods Requirsmsnb 

Laboratories must use either gas mass specttoscopy (MS) or gas chromatography (GC) for the analysis 

of hydrogen and methane. Alternate analytical methods, which meet all of the QAOs in Section 11 .l, 

may be submitted to CAO 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 OAOs listed in Table I t  -1. The procedures are based on 

ASTM Method D-2650-83 (ASTM 1983b) and ASTM Method 1946-82 (ASTM 19821, respectively. 

Laboratory SOPs must specify the detailed requirements for implementation of the selected 

Redum-on in sample aliquot size and final volume from those suggested in these methods is allowable 

as long as dre QAOs in Section 11.1 are achievable. Equivalency of modified methods shall be 

demonstrated by meeting the QAOs in Section 1 1 .I. 

s-s 
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. 

Laboratory SOPs must specify detailed requirements for the preparation of all standards. 
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TABLE 1 1-2 

Summary of Laboratory Qudi Control Samples and Frequencies 
for Hydrogen and Methane Analysis 

*'=ceptana Camcb'vt 
QC Sample Minimun Frequency criteria ~ction. 

Mcthod performana Seven (7) samples initially Meet Table 1 1-1 QAOs Repeat until 
samples and four (4) semia~ually acceptable 

Laboratory duplicates One (1) par analytical RPD s 25b 
batch 

Laboratory blanks One (1 ) per analytical Analy#-ocls  if 
batch < 3xMDL ~ C o n c e n t r o t i o c l s  

> 3xMDL 

Laboratory control (1 ) per analytical 70-130 %R Noncanformana if 
samples bat& %R < 7 0 a  > 130 

Blind audit samples ~ d ~ d f n q u e c I c V  Specified in ths Specified in the 
controlled by the Gas PDP Gar PDP Plan GasPDPRan 
Ran 

*Conective Action when OC samples do not meet the acceptance aituia; Nonconfomrrvla poadubs are 
outlined in Section 2.1.2.1 . 

bApplia only to conantratim greater than the PRO1 lMcd in Table 1 1-1. 

MDL - Method detection limit 
PDP - Performance Danon?ib.tion Program 
QAO - Quality m m  O ~ V O  
%R - Percent recovery 
RPD = Relative percent diffamce 
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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 1 1-3. 

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 calibmim 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 whem 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 d b a t i o n  gas exceeds plus or minus 

3 percent of the total pressure of the introduced sample. 

Continuing MS calibration shall be performed at the beginning and etnd 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  ample may be used for continuing calibration. H 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 continuing calibration gas must be from a separate source than that used 

for the initial instrumern calibration. The standard used for continuing calibration must contain both 

hydrogen and methane at concentrations within the calibration range of the analytical insm#nent. 

Sensitivity calibration shall be verified by showing that the sum of the panial 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 pa&l pressure sum diiers from the 

total sample pressure, the problem must be assessed and correetive 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 SOPs covering all 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 multipoint 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 -I), and the high standard at a concentration such that it 

brackets the expected sample concenuations, 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 response versus concentration. If the resulting plot yields a straight line and the 

calculated value for each standard analyte is 70-1 30 %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 12hour shift. The 

response factor lor concentration) of the continuing calibration check standard shall be compared to 

the corresponding average 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 bn, or a new calibration curve generated. Sample analysis cannot continue until the 

requirements are met. 

The laboratory conrrol 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 canuol 

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 Mmagammt 

Data management in dude^ requirements for data reduction, validation, and reponing. All of the data 

management requirements defined in Section 3.1 .I 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 example 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 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. 

Original COC forms. 

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

All instrument calibration reports that indude the accepted and measured values of 
calibration verification for all a n a m .  These reports must also contain the laboratory 
name, analytical batch number(s), initial and continuing calibration verification source, 
method identifi&on, and calibration date and time. 

QC result summary, Mi& 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 c a l i b m h  data, initial and continuing calibration 
verifications, and all other method-specific QC listed in Table 1 1-3. The QC summary 
report must also contain the labontory 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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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 Qudi 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 PRQL associated with VOC 

analysis, are specified to ensure that the analyh'cal 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 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. 

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 Detection l imk 

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. 

Proaram Reauired Quanmanon Lrmq 
. . . . 

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 PRQL demonstration shall be included in laboratow SOPS. 
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Com~leteness 

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 . 

Comoarability 

For VOC analysis, data generated through analysis of samples from different sites shall be comparable. 

Comparability will be achieved by wing standardized methods, traceable standards, and participation 

by all sites in the POP. 

Reoresentativenes~ 

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 Requiremm 

Laboratories must use Gas ChromatographyIMass Spectrometry (GCIMS) 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 GCtMS or Gas ChromaographylFlame Ionization Detector (GC/FID). The GCIFID 

method must be used for the analysis of methanol, butanol, acetone, methyl ethyl ketone, and methyl 

isobutyl ketone when analysis of these compounds by GCIMS fails to meet the criteria specified in 

Table 12-1. Alternate analytical methods, which meet all of the M O s  in Section 12.1, may be 

submitted to CAO for approval. The anal* are segregated into flammable and nonflammable groups 

in Table 12-2. 

Two GCNS procedures and one GCFID procedure, which have been demonstrated to meet Program 

requirements, are provided in the Methods Manual. The GCMS procedures are based on SW-846 

Methods 8240 and 8260 and EPA Method TO-1 4 (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 liquids1 for the target anafytes 

specified in Table 12-1 ; Commercially purchased primary gas standards and primary liquid standards 

must be cenified 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 (f 2OC). 

Griteria for Qualitative and Quantitative Analvsia 

To be qualitatively identified by GC/MS using internal standard quantitation, an anatyte must elute 

within k0.06 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 plussr-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 d u m n  is installed. 

Criteria for GUMS quantitative analysis depend on whether external 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 internal standard qwntitation is used, the internal 

standard area counts for the sample analyses must be within 50-petcsnt to 200-percent of the avenge 

internal standard area counts from the most recent continuing calibration. The integrated abundance 

from the Uecaon Ion Cumnt M l e  (BCP) of the primary characteristic ion is used to calcubte 

concentrations. All analytes must be quantitated within the c a l i i o n  range of the analytical 

instrumem. Multiple dilutions may be required when sample conu3ntrations exceed the calibration 

range of the instrument or calibration curve. The method used for quantitation shall be reported with 

the resub. 

For GCIFID qual'htive analysis, RT windows shall be established for all analytes. Positive andyte 

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 

Acaptance Corrective 
OC Sample Minimum Frequency Criteria Actiona 

Method perf onnance Seven (7) samples initially Meet Table 12-1 OAOs Repcat until 
samples and four (4) semiannually acceptable 

Laboratory duplicates One (1 ) per analytical RPD s 25b 
batch 

Nonconformance if 
RPD > 25 

Laboratory blanks Daily prior to sample Analyte amounts Nonconformana if 
analvsis < 3 x MDLS m e  amourts > 3 

x MDLs 

Laboratory contrd - One (1) per analytical 70-130 %R lwnmnfannanceif 
samples batch %R < 70- > 130 

Blind audit samples -mS f=l-W Specified in the Gas SpcdfiedintheCao 
cartroiled by the Gas PDP PDP Phn PDP Plan 
Plan 

.Corrective Action when QC samples do not meet the acceptance aiteria; Nanconformance poceduet rc 
outlined in Section 2.1.2.1. 

b ~ p p I i i  only to conccrrb9tiom gea#r than the PRQb listed in Table 12-1. 

MDL = Method detection limit 
POP = Performance Damonstradon Program 
QAO = O u a l i  asnaance objectbe 
%R - Percent recovery 
RPD = Relative p e r m  diffe- 
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in the Methods Manual and must have subambient temperature capabilities. GCIMS 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. GCIMS 

systems may be tuned using perfluorotributytamine (PFrBA) and must meet the 4-bromofluorobentene 

(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. 

GClFlD Instrument Reauirements 

Laboratories must use equipment and materials that meet all of the Methods Manual requirements. 

Sample introduction shall. be by thermostated gas injm'on valves with sample loops that permit the 

injection of gas standards directly on column. Each gas chromatograph must be equipped with two, 

dissimilar, wide-bore capillary columns. 

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. 

lnstrument calibrations and frequencies for GUMS are as follows. An initial, multipoint calibration 

using intemal 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 ofthe standards must 

be at a concentration less than the PROls specified in Table 12-1. 

The initial GCfMS calibration curve shall be verified using a midpoint calibration standard. The 

continuing calibration standard shall be analyzed at the beginnin0 of every 12 houn'of operation. Prior 

to the analysis of thii 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 

12-41. The %D is determined using continuing calibration response factors and average response 

factors or relative response facton from the most recent calibration. If internal standard quantitation 

is used, the midpoint standard must meet all of the daily calibration criteria for intemal 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 GCIMS system has satisfied the appropriate daily calibration criteria. 
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An initial, multipoint external standard calibration curve shall be generated for GCIFID. 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 specifiedh Table 12-1. The 

calibration is considered valid if the %RSD for response factors for all compounds is less than 30. 

Alternately, a linear 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 concenbaions) 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 thkd-order 

regression curve is used, the instrument response from the continuing calibration standard for the 

analyte 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 GCmD system has satisfied the calibration and RT requiremems. 

Laboratories shall maintain detailed instrument run logs covering all aspects of GClMS and GCFID 

calibrations to enable a reconstruction of calibration sequences and frequencies. GClMS and GCFlO 

calibration requirements are summarized in TaMe 12-4. 

12.6 D m  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 OAPP, as well as the specific procedures 

described below, apply to VOC analysis data. Data managemem procedures demonstrating compliance 

with these requirements must be detailed in QAPjPs and SOPS and, as appropriate, indude specific 

equations, sample calculations, and example forms for data reduction, va l i ion,  and reporting. 

Data Reduction 

All organic anawe concentrations shall be quantified using average relative response factors for 

internal standard quantitation, average response factors for external standard quantitation, or a linear 



Section: 12.0 
Revision: 0 
Date: 4/30/95 
Page 13 of 13 

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

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 .l, has taken place. 
Checklists must contain tables showing the results of the analytical batch OC 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 results in ppmv. Data qualifying flags shall be used as follows: 

- 8-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 MDU - 0-Analyte was quantitated from a secondary dilution, or reduced volume sample 
aliquot. 

Nonconformance repcuts, 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. 

Original COC forms. 

All raw data, induding original instrument readouts andlor bench reports, calcuhtion 
records, and l a m  QC sample results. Laboratory duplicate results are recorded along 
with the original sample rcrsutts, and the RPD between the two resutts are caladated. 
Laboratory control samples results are entered along with the accepted value and the %R. 

All instrumem crlibntion reports that indude the accepted and measured values of 
calibration verification for all anawes. These reports must also contain the laboratory 
name, analytical batch number(s1, initial and cominuing calibration verification source, 
method identification, and calibration date and time. 

QC result summary, that includes true and found values for all QC samples plus assodated 
result calculations. At a minimum, the OC data shall include blanks, laboratory conad 
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 OA elements for the analysis of total VOCs in samples of 

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

Section 8.0 of this OAPP. 

13.1 Quality Assurance Objectives 

The development of DQOs specifically for this Program has resulted in the OAOs listed in Table 13-1. 

The specified QAOs represent the required quality of data necessary to draw valid condusions 

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 

to 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 POP blind audit samples. Results from measurements on these 

samples must be compared to the criteria listed in Table 13-1. These QC measurements will be used 

t o  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 exceeded. 

Method Detection Ltmq . . 
MDLs shall be expressed in mgkg 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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Proaram Reouired Quantitation Limit 

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

given in Table 13-1. 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. 

Comoleteness 

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. 

Com~arabilitll 

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. 

Reoresentativenw 

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 Requirmmts 

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

GCIFID must be used for the determination of nonhalogenated VOCs that perform poorly by purge and 

trap methods. 

Two GCIMS methods, SW-846 Methods 82408 and 8260A, meet Program requirements and are 

provided in the Methods Manual. One GCIFID method, which meets Program requirements for 

nonhalogenated VOC analysis, is provided in the Methods Manual. Alternate methods, which meet 

all of the QAOs 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(s1. 

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 nationally recognized standard methods kg. ,  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 13.1 are achievable. Equivalency of modified methods shall be demonstrated by meeting 

QAOs defined in Section 1 3.1. 
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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 instrument. 

1 3.3 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 OC 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 OC 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 OC 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 samples, 

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 VrSR of the first sample of the batch. 

Method performance samples shall be used to demonstrate acceptable laboratory performance prior 

to the analysis of any sarnpias. 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 shaU 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 Manual 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 usecfin place of 

laboratory duplicates. Laboratory SOPS shall give the details of laboratory blank, laboratory duplicate; 

matrix spike, and matrix spike duplicate preparation and analyses. Laboratory duplicate results shall 

be acceptable if the Table 13-1 criteria for precision are met. Laboratory tilank 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 Table 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. Labontory 

control samples shall contain at least ten of the analytes listed in Table 13-1 and shal be prepared, in 

water, at a concentration of 20 pgR 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 80-1 20. 

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

Laboratory performance will be evaluated biannually. 

13.4 Instrument Teaiing, Inspodon, d Mahtmmco R w  

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 chromaographic 

columns selected from among those recommended by the methods and must have subambient 

temperature capabilities. 

GCIMS systems shall be operated in the full scan mode to allow the detection and quantitatim of all 

analytes listed in Table 13-1 and the identification of nontarget compounds. Nontarget compounds 

shall be reponed 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 mtn. GC/MS 

systems must be tuned using PFTBA and must meet the BFB criteria specified in the SW-846 methods. 

The BFB criteria shall be checked by analysis of 50 ng of BFB at the beginning of each 12 hours of 

operation. 
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TABLE 13-3 

Summary of Calibration Requirements for Total Volatile Organic Compounds Analysis 

Technique Rocedure Frequency of Roadwe Acceptma CriteM 

GC/MS BFB Tune Every 12 hwrs Abundance aiteria for all key ions are 
met (see SW-846 Method 82408 or 
8260A3 

5-pt initial calibration Initially, and as needed Response facta %FSD f a  CCCs c 
(5 standards) 30; resporrte factor for SPCCs 

;c 0.30.; avenge relative rapon# 
factaisuscdif%RSD s 15;lirwf 
regression equation is Oeneratcd if 
%RSD > 15 

Continuing calibration Every 12 hours Responrefactaorcarc.%DforCCCs 
s 20; response factar for SPCCS ;c 
0.30.; Rf for intemol standards must 

calikation dwdc. internal standard 
area count must be > 50% a < 
200%ofthsareacounarframthsbd 
daily catibatian check; swrogate 
cornpound %R must be met (sce 
SW-046 Method 82408 or 8260Al . 

GCEID 3-pt initial calibrablon Initially, and as needed Cornlation cosfficient a 0.93 
(3 standards) (calibration am-) or %RSD f a  

nspartefadm < 35forallamlytw 

Respor*tcfactaormcruurrd 
contamatiocr %D f a  all adytes 
s 1 5 of iW calikatiocr; RT t 3  
standard dcvttiont from initial 
calikatim 

BFB = 4-&mOnuarbar\ttne 
CCC = Colibratiar check compornds 
%D = Percartdma- 
%RSD = Percent rekthre standard deviation 
R l  = Retentiontime 
SPCC = System performance dwck compounds 
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All VOC results shall be reported in milligrams per kilogram (mgkg) 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 ~rocedures for reducing raw data to reportable 

units. 

m n  

All total VOC analysis data must be reviewed and approved prior to being reponed. The validation 

process is outlined in Section 3.1.1 and includes verification that the QAOs in Table 13-1 have been 

met. 

Data Re~orting 

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. Sitespecific documentation must include 

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 m field sample numbers, and the 
signature releases of laboratory personnel as sped% in Section 3.1.1 

Table of Contents 

Summary COC Form that shows the date and tirm 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 samples) 

A separate analytical report sheet for each sample in the analytical batch that includes the 
laboratory name, program name, the tide '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&. VOC anabsis data qwlifving flags 
shall be used as follows: 

- B-Analyte deteicted 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 
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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 Ouality Assumce 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 q u a r i  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 

samples, matrix spike duplicates, and PDP blind audit samples. Results from measurements on these 

samples 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 control 

limits are exceeded. 

Method Detection Limit 

MDLs shall be expressed in m g h  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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Proaram Reauired 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. 

Com~leteness 

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 T able 14-1. 

I;om~arabilitv 

For SVOC analysis, data generated through analysis of samples from diierent sites shall be 

comparable. Comparability will be achieved by using standardized methods, traceable standards, and 

participation by all sites in the PDP. 

. Re~resentativenesq 

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

be collected as described in Section 8.0 of this OAPP. 

14.2 Methods Requirements 

Laboratories must use GCNS methods for the analysis of all analytes listed in Table 14-1. 

Alternatively, a Gas ChromatographylElectron Capture Detection (GCECD) method is available for the 

analysis of PC8s. Two EPA methods for GCIMS, SW-846 Methods 8250A and 82708, meet Program 

requirements and are provided in the Methods Manual. One EPA method for GCECD, 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(s1 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 OAOs in 

Section 14.1 are achievable. Equivalency of modified methods shal 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 analytical 

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 forthe 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 OC samples. The laboratory OA officer and technical supervisor 

shall have the responsibility to implement corrective actions when acceptable procedure performance 

is not met. 

Laboratories shall operate a formal OC 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 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 fim 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 anatytes listed 

in Table 14-1 at concentrations appropriate to verify that all OAOs are met. Initially, seven method 

performance samples shall be analyzed to demonstrate acceptable precision and accuracy and shall 

also be used to determine MOLs 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 
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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 arodors listed in Table 14-1. SVOC and PCB spikes shall be at 

concentrations at the PRQLs listed in Table 14-1. Matrix spike results shall be acceptable if the Table 

14-1 criteria for accuracy are met. Matrix spike duplicate results 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 1,4dichlorobenzene, 2,4-dinitrotoluene, hexachloroethane, and 

nitrobenzene and shall be prepared, in water, at a concentration of 100 pgK 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 results shall be 

acceptable 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 mgK. 

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

Laboratory performance will be evaluated biannually. 

14.4 Insttument Tdng,  I n s p a ,  md Maintmmca Requirements 

Laboratories shall use equipment and materials (gas chromatographs, mass spectrometers, electron 

Capture 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 SW-846 methods. 

GCIMS 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. GCIMS 

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 logs covering all aspects of GUMS and GCJECD 

calibrations to enable reconstruction of calibration sequences and frequencies. GCIMS and GCIECD 

calibration requirements are summarized in Table 14-3. 

14.6 Data Managernemt 

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

management requirements defined in Seca'on 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 anatyte concentrations shall be quantified using average relative response facton for 

internal standard quantitation 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). 

Nontarget compounds shall be reported as nCs and are reported with a higher uncertainty than the 

reported target analyte concentrations. For samples containing TlCs with total ion current peaks 

greater than 1 0 percent of the nearest RT internal standard, appropriae search routines of the latest 

NlST or equivalent mass spectral library must be performed on the 20 greatest in area count. 

Positively identified TlCs listed in 40 CFR Pan 264, Appendix IX shall be added to the target analyte 

list by the site project manaer 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 mgkg on a weightiwet-weight basis and shall be limited 

to two significant figures. Detailed procedures for data reduction can be found in SW-846. SOPs must 

detail procedutes 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 .I and includes verification that the QAOs presented in Table 14-1 have been met. 

Data Reoortina 

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 OC samples 
(e .~ . ,  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 tide 'Total SVOCs Analysis Data Sheet,' analytical 
batch number, sampling batch number, laboratory sample numb, field sample number, 
date sampled, date extracted, date and time analyzed, method number, listing of program 
analytes, and analytical results in rngkg. 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 greamr than or equal to MDL - U-Analyte was undetected (Report MDU - D-Analyte was quantitated from a secondary dilution, or reduced volume sample 
aliquot 

Nonconformance reports, i f  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 resub to the site project office for storage in site project files. 

Original COC forms. 

All raw data, including original instrument readouts and/or bench reports, calculation 
records, and laboratory QC sample resub. Laboratory duplicate mutts are recorded along 
with the original sample results, and the RPD between the two results 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(s1, 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 total metals in samples of 

~ O ~ O Q ~ ~ O U S  solids and soillgravel. Total metals are those solubilized by hot acid leaching (e.g., 

SW-846 Method 3051 1. Samples must be collected from waste containers as detailed in Section 8.0 

of this QAPP. 

1 5.1 Quality Assurance Objsctives 

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 indicators 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 manix spike duplicates, replicate analyses of 

laboratory control samples, and PDP blind audit samples. Results 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. Results from these measurements must be compared to the criterion 

listed in Table 15-1. These QC measurements will be used to demonstrae acceptable method 

performance and to trigger corrective action when control l i m h  are exceeded. 

Proaram Reauired Detection L i m b  

Program required detection limits (PRDLs). expressed in units of pgA. are the maximum values for 

instrument detection limits (IDLs) permissible for Program support under this QAPP. lOLs 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 IDL 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. 

Proaram Reauired Quantitation Limit 

Laboratories must demonstrate the capability of analyte quantitation at or below the PROLs, in units 

of mg~kg dry weight, given in Table 15-1. The PRDLs are set an order of magnitude less than the 

PROLs (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. 

B s  
Laboratory completeness shall be expressed as the number of samples analyzed with valid resub as 

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

the completeness specifid in Table 15-1. 

Comuarability 

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. 

Re~resentativeness 

Representativeness for metals analysis shall be achieved by the collection of unbiased samples. 
a Samples must be collected as described in Section 8.0 of this QAPP. 

15.2 Methods Roquiranm¶a 

Total metals analysis is a two-step process involving a sample preparation step followed by an analysis. 

Multiple preparation method8 and analytical techniques may be required to complete the analysis of 

all metal target anafytes. 

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.9.. 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 oudined in Section 15.1 are achievable. Changes affecting the chemisny of the 
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TABLE 15-2 

Total Metal Analytical- Methods 

SW-846. Analytical Method 
CAS 

Analyte Number ICP-AES ICP-MS FLAA GFAA CVAA HAA 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Muaay 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

sol OAb 

6 0 1 0 ~ ~  

sol 0Ab 

6 0 1 0 ~ ~  

601 OAb 

60l0Ab 

6 0 1 0 ~ ~  

- 
601 OAb 

sol OAb 

solOAb 

6 0 1 0 ~ ~  
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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 OA 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 OA 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 procedure 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 OAOs 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 samples. Method 

performance 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 sample 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 samples. The 

laboratory control samples must contain the metalfs) 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 Tasting, Inspec$on, and Maintrnmco 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 1 5-1 can be met. Measurements at the specified P R U  must meet the precision requirements 

specified in Table 15-1. Site OAPjPs 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 repora'ng. All of the data 

management procedures defined in Section 3.1 .I 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 Redu- 

All quantitative values shall be reported in mgkg 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, sianals at 206,207, and 208 mlz shall be summarized for lead to compensate for any differences 



TABLE 154  . 

Summary o f  Calibration Requirements and Analysis OC for Total Metals Analysis 
(Continued) 

Technique Procedure Frequency of Procedure Acceptance Criteria Corrective Action 

Continuing Every 10 samples pius beginning 90-1 10 %R for check standard; Mank Recalibrate and rerun last 
calibration and end of run must measure r 3xlDL 10 samples 

Interference Beahlng and end of run or Solution containing lntdrferanta only must Correct problem and 
correction twice per 8 houra, whichever Is measure s3xlDL for Interferants; solution recalibrate 
verification more freqwnt ' containing Interferants plus anelytes must 

bs 80-1 20 %R for all analytes 

Serial dlution once per analydcai batch or per 6x dilution of sample which is > lOxlDL Define in Laboratory SOPS I 

t 

matrix wlthin an anaiytical batch must bs s 10 %D of initial value 

Post-digestion once per analytical batch or per 76 - 126 %R Define in Laboratory SOPS 
spike matrlx within an analytical batch 

if serial dilution. matrlx spike. or 
matrlx spike duplicate doas not 
meet acceptance criteria 

FLAA 3-pt. initial 
calibration 
(3 standards and a 
blank) 

Continuing 
calibration 

Serial dilution 

Post-di~estion 
spike 

Daily 

Every 10  samples plus beginning 
and end of run 

once per analytical batch or per 
matrix witNn an analytical batch 

once per analytical batch or per 
matrix within an analytical batch 
If serial dilution. matrlx spike, or 
matrix spike duplicate dosa not 
meet acceptance ulterla 

90-1 10 %R for Initial caiibration 
verlfication solution 

96-106 %R for highest calibration 
standard 

Regression coefficient (19 must be 
r0.996 

Correct problem and repeat 
initial caiibration 

80-1 20 %R for check standard; blank Recalibrate and rerun last 
must measure r3xlDL 10 samples 

6x dilution of sample whlch Is > 26xiDL Use MSA to quantitate 
must be $10 %D of initial value 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. 

I Data Validation 

1 All total metal analyses data must be reviewed and approved before being reported. The validation 

1 process is outlined in Section 3.1.1 and includes verification that the QAOs presented in Table 15-1 

1 have been met. 

Data Re~ort ing 

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 .l. 

1 Table of Contents. 

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. 

Data review checklists for each analytical batch that verifies the data generation level 
review, validation, and verification, as described in Section 3.1 .l, 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 repon sheet for each sample in the analytical batch that indudes the 
laboratory name, Program name, the title 'Total Metal Analysis Data Sheet,' analytical 
batch number, sampling batch number, laboratcwy sample number, field sample number, 
date sampled, date extracted, date and time analyzed, method number, target analytes, 
percent solids, and analytical results in mglkg (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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ABSOLUTE CANISTER PRESSURE - Pressure measured relative to absolute 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 DATVTIME -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 m a r k  (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 (VTSRI of the first sample of the batch. 

ANALYTICAL MFMOD - 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 alk'ndusive 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, 
andlor other applicable documents. 

BLIND AUDrr 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 pan of the Performance Demonstration Program. 

CALIBRATION - The establishment of an anatytical 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 sampling equipment items cleaned together at  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 t o  the same place and time, stored in separate containers, and analyzed independently. field 
duplicates are used to document the precision of the sampling and analysis process. 

flELD 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 Pmtection 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 WlPP repository conditions. flammable headspace gas VOCs that are evalwted for 
the Program are listed in Table 1-3. 

FREQUENCY (1 0 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 PRESSLIRE - 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, 55gallon 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 to the gases contained in this vokane. 

HIGH PURIlY 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 &bration. 

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



Section: Definitiau 
Revision: 0 
Date: 4J30135 
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 changes 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) 

OUT 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 (%Dl - 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 WlPP 
disposal system in accordance with the requirements of the EPA Standard, 40 CR? Pan 191, S u b m  B 
and C. 

PRECISION - A measure uf 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. I f  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 andlor waste stream that is 
substantiallv uniform. 

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

PROGRAM REQUIRED QUAMITATION UMIT (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 'shall' or 'mustm 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 inen gas, trapping the compounds on a ponnrs 
polymer trap, and thermally desorbing the trapped compounds onto the gas chromatographic column. 

QUAUTY ASSURANCE (QA) - All those planned and systematic actions n m r y  to provide adequate 
confidence that a facility, structure, system, or component will perform satisfactorily and safety 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. 

TARGFT 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 id=ntified using GCIMS. 
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 FRU) WASTES - Laboratory and process wastes that contain alpha-emitting 
radionuclides of atomic number greater than 92 (e.g., the radioactive isotopes of plutonium), have half- 
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-ofcustody. 

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 Tied in Table 13-1, and any addiional 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 WlPP 4.e., 55-gallon waste d ~ m s  or waste 
boxes). 

WASTE ITEMS - Easily identifiable discrete pieceslchunks 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 maksup, and hazardous constituents. 

WASTE STREAM LOT - A portion of a waste stream identified for the purpose of f a c i l i h g  random 
sampling. 
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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 rniscertified) determines the number of containers that must be examined. 

The rationale and details of this methodology are discussed below. 

In a population of size N, there are M miscertified containers, so the true proportion of the miscertified 

containers in the population is IWN = 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 

This value is only an estimate, and as such has some uncettainty associated with it. This u n c m t y  

is quantified by calculating the upper one-sided (1 - o) percent confidence limit for p, call it p,. 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 

P a  ' M m I N  (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: 

where each term in parentheses has the usual combinatorial interpretation. For example: 

Each term in the sum in Equation (A-3) is the hypergeometric probability of observing k miscertified 

containers in a sample of size n from a population of size N in which there are M rniscertified 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 k = 0, and 

1 give: 

(:-I (N;:=] 
pr(0 miscertified) = -443 

C Y pr(1 miscertified) = ,418. 
t-O (N\ 

The two terms sum to .861, which is larger than 
y = .80, so x, = 1. 

Call this x value x,, since it is the 
largest value of x likely to be 
observed. 

4. Find 8, the probabilh of x, or (example for i = 1) 
fewer miscertified if M = M,, and 
n = n ,  i.e., 

5. Compare resutts to a, and iterate if At the first iteration, there is no previous value of 8, 

necessary as follows: so go on to Step 6. 

If q, < a and > a, then stop. 
The required sample size is n,,. 

If ah, > a and BI c a, then stop. 
The required sample size is n,. If 
neither of the above is m e  then go 
on to Step 6. 




