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1.0 DOCUMENT PURPOSE AND CONTEXT 

This Environmental Restoration (ER) Quality Assurance Project Plan (QAPP) require

lents document supersedes the Generic Quality Assurance Project Plan prepared 

'"" :fthe Los Alamos National Laboratory (LANL) ER Project in 1991 (LANL 1991, 0412). 

lllis document is tiered to the US Environmental Protection Agency's (EPA's) Region 

VI •tnterim Draft Requirements for Quality Assurance Project Plans• (EPA QAIR-5, 

1994, 52288). 

This document is part of the ER Project Quality Assurance (QA) Program hierarchy of 

documents (Figure P-1 ). This document details quality requirements that must be ad

di96Sed in ER Project sampling and analysis plans (SAPs). Use of this document in 

conjunction with the ER "Sampling and Analysis Plan Outline and Crosswalk" (Lewis 

et at., 1 996, 52242) will facilitate the development of SAPs. h is intended that compli

ance with this document will allow tor site-specific ftexiblllty in planning and implement

ing environmental activities and will cause quality and consistency to be designed into 

ER Project environmental data collection activities. 

The requirements presented in this document apply to aJI ER SAPs whether they are 

stand alone documents or part of other documents. Those other documents include 

Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) plans 

and reports, expedited cleanup (EC) plans, voluntary corrective action (VCA) plans, 

closure plans, etc. 
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2.0 DOCUMENT STRUCTURE 

In accordance with the EPA Region VI QAPP guidance (EPA 1994, 52288), this docu

ment is divided into 1our major sections: Section A-Project Management, Section a
Measurement/Data Acquisition, Section c-Assessment!Oversight and Section D-Vali

dation and Usablltty. Its contents have been bulletized to aid in Identifying site-specific 

requirements. 

Section A introduces requirements br defining the environmental problem to be solved, 

developing the general approach to solving the problem and documenting 1he related 

activities. Section B axpands ·on section A by defining more detailed requirements 

concerning problem definition, problem solution and documentation. Section C pre

sents requirements 1or evaluating the planning, problem resolution and documenta

tion processes. Section 0 presents requirements 1or data review and evaluation. Ap-

pendix I through Appendix V provide supporting infonnation to tacUitate compliance 

with Section A through Section D. 
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A4 PROJECT IT ASK ORGANIZATION 

SAPs must specify the functional roles and responsibilities tor the task or tasks tor 

which they are developed. Names and telephone numbers tor the identified roles and 

responsibilities should be provided during the readiness review. 

In addition to the functional roles and responsibDities, a concise SAP organizational 

chart showing relationships and tines of communication among project participants 

must be provided. It is important to include the principal data users and decision

makers as part of the SAP. H the SAP is written to address nwttiple tasks or potential 

release sites (PRSs), including having multiple field organizations with COli IliOn sup

port groups, then the functional roles and responsibilities and organizational chart 

must reflect this situation. 

Appendix I of this document provides the functional roles and responsibilities and an 

organizational chart for the ER Project to the field project leader/decommissioning 

project leader (FPLIDPL) leYal. H necessary, Appendix I can be referenced as part of 

1he SAP organization. 

AS PROBLEM DEFINmON 

The ER Project undertakes many environmental data collection actiYtties, Including 

• investigations described by the RFI Work P&ans prepared by 

the ER Project, as well as supplementary RFI sampling and 

analysis for which the need is identified after the initial work 

plan has been carried out; 

• field observations to support ntermediate field decisions, such 

as biasing selection of samples for laboratory analysis by field 

radiation measuraments; 

• data collection prior to and during corrective actions, such as 

ECs, VCAs, and co~ measures implementation (CMts). 

to delineate the exteni ..:.1 areas requiring remediation; 

• wrification sampling to demonstrate that corrective actions 

are complete; and 

• monitoring required as part of interim actions or final rem

edies. 

As the first step toward ensuring environmental data quality, clear problem descrip. 

tions must be established for all environmental data collection activities. A systematic 

planning process must be used to develop specific, problem-related questions to be 

answered, and an expression of the associated environmental decisions to be made. 

For regulatory decisions, the ultimate decision-makers for the ER Project include the 

EPA and New Mexico state regulators. However, it is the responsibility of the ER Project 

to provide plans, reports, and other documentation needed to support the decision

making process. In those plans and reports the ER Project will propose and detend 

the decisions that it believes are appropriate. 
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Key planning participants responsible tor defining the problems and developing the 

problem-soMng approach should be identified ear1y in the planning process. This core 

planning team typically includes 

• FPLs or their designees; 

• field team leaders (FTLs) and selected field personnel; 

• Earth Sciences Council (ESC) personnel (geologists, hydrolo

gists, geochemists); and 

• Decision Support Council (OSC) personnel (chemists, eco

logical and human health risk assessment specialists, statis· 

ticians). 

The core team will contact others, as necessary, to provide historical, technical and 

regulatory information. 

The results of the planning process shall be documented in a SAP. SAPs may be 

prepared as stand-alone documents or as addenda to existing work plans, or they 

may be incorporated into corrective action plans or RFI reports. Problem definitions 

will be documented in the SAP by providing 

• a clear statement of the question or questions to be answered 

by the da1a to be collected; and 

• a clear statement of the decision or decisions for which these 

answers are requir&d, including anticipated alternative courses 

of action. 

The scope of activities and documentation that address the requirements of this docu

ment will be commensurate with the importance of the decisions to be based on the 

data supporting those decisions. The SAP or the document to which It is attached 

must provide enough information so that a technically trained reader can understand 

the activity's historical and regulatory context as well as Its objectives. In all cases, the 

SAP must present either explicltly or by reference the following: 

... 

• a physicaUhistorical description of the site and the problem 

including, as appropriate, a summary of existing information 

such as 

- engineering drawings and site process histories; 

- a site conceptual model describing known and potential 

releases and existing or potential exposure scenarios; 

- a list of potential or known contaminants; and 

- a list or summary of existing data. 

• identification of practical constraints, such as physical limita

tiorJS on sample collection, scheduling constraints imposed 

by the need to coordinate with corrective actions, limitations 

of available measurement technology, and budgetary con

straints; and 
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• applicable technical, regulatory or program-specific drivers that 

will impact the problem-solving approach, including the ap

proach (or reference thereto) used to calculate risk-based 

contaminant thresholds. 

Additional guidance tor generating appropriate problem descriptionS and decision state

ments tor each phaSe of a study is provided in the EPA data quality objective (OQO) 

guidance (EPA 1994, 50288). More detailed requirements conceming SAP de\lelop

ment are presented in Section 81 of 1his document. 

A6 PROJECT/fASK DESCRIPTION 

The SAP must summarize the approach that is selected to address problem-related 

questions and decisions that are identified. This project/task description will describe: 

• measurements expected during the project. which will pro

vide the data inputs necessary to answer the question(s); 

• a general schedule tor project cornptetion, which nut also 

identify other activities with which these measurements need 

to be coordinated; 

• special personnel and equipment requirements. such as field 

screening methods that require trained operators; 

• specific reporting requirements, including field observations, 

results of field audits, data validation repons, and electronic 

deliverables; 

• quality assurance (QA) activities. including tachnical rwiews. 

surveillances, and audits to be implemented during the course 

of the work; and 

• schedule tor the work to be performed. 

A7 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

Potential data quality concems will be identified by the planning team tor each type of 

measurement to be made, based on the proposed use of the data and the foreseeable 

consequences of errors resulting from incorrect interpretation of the measurements. 

Potential data quality concems include, but are not limited to 

• collecting a number of samples adequate to support the deci

sion (the number of samples could be inadequate, tor example, 

H measurement or sampling variability exceeds expectations): 

• choosing measurement techniques and methods that are 

selective, sensitive, and precise enough to allow target ana

lyle concentrations to be distinguished from prespecified 

threshold levels; 
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• limiting contamination of samples to insignificant twels; and 

• maintaining the desired degree of data comparability to allow 

for statistically valid evaluation or pooling of the data. 

The planning process will resutt in a list of criteria that are expected to increase the 

ikslihood that data of the right type, quantity, and quality are collected to support the 

decision(s). In addition to the items listed in Section A5 of this document, such a list 

should include the following types of descriptors: 

• identification of a focused list of environmental variables that 

rrust be measured or collected (e.g., analytes, concentrations/ 

radioactivities, physicochemical parameters, risk exposure 

model parameters; 

··• spedfication of the data reporting units; 

• specification of decision or action levels, e.g., screening ac

tion levels (SAl.s) or bases tor deriving them (e.g., risk-based 

criteria); 

• geographical boundaries of each PRS or PRS aggregate; 

• &Ubpopulations (e.g., geologic strata or risk-based exposure 

units); 

• temporal considerations that affect the time during which data 

can be coOected; and 

• sample matrices of interest. 

The SAP must document in detail the ways in which the collected data will be summa

rized and used to make the decisions. Possible uses of measurements include, but 

are not limited to 

• mmparison of individual observations with prespecified thresh

olds, such as background upper tolerance tevel (UTLs), SAl.s, 

orPRGs;and 

• calculation of 95% upper confidence bounds tor the mean of 

a measured parameter within a prespecified area or volume, 

for comparison with thresholds such as PRGs. 

The consequences of making an incorrect decision should also be considered. When 

appropriate, quantitative limits on acceptable decision errors should be specified. The 

scientific and statistical assumptions that form the basis of the SAP may include con

taminant transport models, exposure models, and statistical models to support hy

pothesis testing or estimation (based on components of variance from sampling and 

measurement). The planning process will ultimately result in selection of a cost-effec

tive sampling and analysis plan that meets the applicable quality criteria. See Section 

81 of this document for more specHics on SAP design and selection. 
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A8 PROJECT NARRATIVE 

A project nanative is not required tor EA Project data collection effo~ as stat~ in 

Interim Draft EPA Requirements tor (QAPP) (EPA 1994, 52288). Project nanatiY&S 

are intended for EPA Category IV projects, whereas all anticipated efforts at LANL are 

EPA Category I (EPA 1994, 52288). 

A9 TRAININGICERTIFICAnON 

A9.1 Training 

The FPL is responsible for determining specific training and certification n8eds and to 

document required training in accordance with LANL.eR-AP-05.2. The review of wortcar 

traming and quaiHicatiOns shall be conducted before workers are assigned to ER 

Project activities. Individuals dweloping and implementing SAPs tor the ER Project 

must receive, at a minimum, orientation to familiarize them with the purpose, scope, 

methods of implementation, and applicability of the toUowing documents as they re

&ate to the individual's wortc: 

• LANL ER quality management plan (QMP); 

• this document; 

• applicable SAP; and 

• standard operating procedure (SOPs), administrative proce-
dures, site-specific health and safety plans, and work plans. 

Training consists of a reading list. classroom and video presentations, and other meth

ods of instruction. In addition to the above, the responsible FPL shaD determine any 

speciaJ training needs such as tor use of special sample collection devices, cleanup 

systems, or other training not described in LANL-ER-AP-5.2. The FPL shall also de

fine the associated training needs in the site SAP. 

A9.2 CertHication 

Certification of training in such areas as radiation worker and hazardous waste opera

tor and emergency response (HAZWOPER) is required for many ER Project activi

ties. In addition, certHication might be needed for special techniques used in sampling 

and analysis. These certifications shall be documented in the sit•specific SAPs or 

health and safety plans as applicable. The FPL is responsible for identifying worker 

certification needs for the field unit and site. 

A10 DOCUMENTAnON AND RECORDS 

The ER Project-wide requirements for documentation and records are described in 

Chapter 5 of the ER Project Installation Work Plan (IWP) (LANL 1995, 52009). These 

requirements are detailed further in the ER Project Administrative and Quality Proce

dures (LANL 1995, 49708) and the SOPs tor the ER Project (LANL 1991. 21556). 

Additional data management requirements needed to meet project-specific goals must 

be specified in the SAP. 

Figure A-1 illustrates the flow of data generated for the ER Project as defined by the 

data management and records requirements for the ER Project. Following this flow, 
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results obtained from field Instruments, field measurements, and field laboratories are 

verified and validated in the field to support rapid decision-making. Section 0 of thiS 

document provides the criteria and process tor these reviewS. Any nonroutine data 

gathering techniques must have the data management and records requirements docu

mented in 1he SAP. either through direct insertion (mainly tor one-time use of a tech

nology) or by citation of an SOP. 

Results of radiological screening conducted in the field or mobile radiological van (e.g., 

tor sample shipping purposes) must be documented and sent with the samples to the 

Sample Management Office (SMO). All logs, field data reports, instrument calibration 

records, check &ample anatyses. and raw data must be submitted to the Reco~ 

Processing Facility (RPF) and all final results and electronic data needed to support 

decision-making rnJSt be sutmbed to the Facility for lnfonnation Management. Analysis. 

and Display (FIMAO). 

Data generated from internal or contract anatyticaJ laboratories shall be submitted to 

the SMO 1ollowing the requirements of the statement of work (SOW) (LANL 1 995, 

49738) tor the analytical laboratories. The SCN/ provides the data-reporting require

ments tor all routine analytical services, analytical cost (Section II.B of the SOVV), and 

a minimum fist of the data reporting requirements 1or nonroutine analyses in Section V 

of the SCJN. Any nonroutine analyses must have.the actual site-specific data reporting 

requirements included in the SAP. This might include field logs, raw data, results of 

calibration and quality control (QC) checks and other data generated by the measure

ment system such as "'case narratives:' Nonroutine data turnaround time requirements 

and record retention requirements nurt also be specified in the SAP. 

Once baseline data validation efforts are completed as described in Section 01 of this 

document, data become accessible through FIMAD to the field unit personnel (tor 

data analyses such as comparisons to stte contaminant background lwals, SAL.s, and 

risk assessment), and other potential data users including regulators and the public. 

F~eld data and other hardcopy data packets, as appropriate, shall be sent to the RPF 

by appropriate field unit or SMO personnel following the procedures specified in Chapter 

5 of the IWP (LANL 1995, 52009). Once data packages are deliYeF8d to the RPF. they 

will be available to data users to 1ollow the procedures 1or accessing data in the RPF. 

FPLs shall direct the field unit technical team data evaluation activities that 1oDow 

verification and baseline validation. Those activities may include data quality assess

ment (DQA) and focused validation efforts as described in Section 0 of this document 

All of the outputs of the OQA and 1ocused validation efforts must be documented 

following the ER Project requirements or site-specifac requirements included in the 

approved SAP. 

As necessary, corrections identified in data verification or validation shall be incorpo

rated into FlMAD. Only those data qualifiers based on the baseline validation criteria 

as described in Section 01 of this document will be used. Typically, the responsible 

data generator (e.g., laboratory) will be required to correct identified measurement 

problems and submit a revised report with the necessary corrections. Any changes 

resulting from the focused validation efforts must be sent to the RPF in addition to 

FIMAD, so that all records are current and consistent 
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81 SAMPUNG PROCESS DESIGN 

Alternative sampling and analysis options will be evaluated during planning and the 

·)()51 cost-effective design that is expected to meet the planning specifications will be 

, . ~ed. Cost-eflectiYaness may be determined through professional judgment or 

through a cost-benefit analysis. By selecting a particular sampling design, the type 

and number of samples, and the means of allocating samples, is defined. Specific 

sampling locations (and/or frequency of sample collection) are selected along with 

sample acquisition methods, measurement methods, and other procedures that will 

be used to coltect and analyze the samples. The type and number of quality assess

ment/quality control samples to be collected in the field must also be determined, and 

the frequency and/or location for these samples documented. 

SAP documentation requirements are specified in the following sections. The SAP 

design must be recorded in the appropriate document (i.e., RFI work plan, RFI report, 

accelerated cleanup plan, etc.). The SAP outline (LANL 1996, 52242), which details 

additional SAP requirements, is to be followed in developing the SAP. 

81.1 Environmental Sampling Plan Design 

All of the information listed below, as appropriate to the design, must be documented 

in enough detail to make the SAP thif'd.party implementable. 

• the number, or frequency of collection, tor each type of sample 

(e.g., composite, grab, integrated) to be collected; 

• the sampling network design (e.g., rectangular or triangular 

grid, stratification) and the assumptions undertying the de

sign; 

• the locations of the sampling points (preferably marked on a 

map); 

• when fteld measurement methods are used, the techniques 

and/or guidelines to be followed in selecting sampling points, 

a description of or reference to the measurement technique/ 

method to be used, and a description of how f~eld screening 

results are to be used; 

• if sample point selection will be made during field activities, 

the method(s) to be used to locate sampling points in the 

field, including specifics on how locations! data are to be col

lected, stored, and transmitted; 

• a description of the portion of each medium that will be col

lected for analysis; 

• specification of nonmeasurement data required as inputs to 

solving the problem; 

• references to all administrative procedures and SOPs used 

to carry out the work under the SAP; 
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• specific cmeria, process, and schedule used to determine H 

methods with unknown per1ormance characteristics will meet 

project goats; and 

• design for well instaJiation. as needed. 

81.2 Aueasment and QC Sampling Plan 

In addition to specifying the type, frequencies, and number of field samples andlor 

measurements to be made, SAPs must include 

• a description of the selected number and type of asNssmentl 

quaHty control samples required to support the SAP; and 

• a reference to, or desci iption of, 1he process used to a.rrNe at 

1he number and type of asSessmentlquaUty control samples. 

LANL-ER-SOP-1.05 describes types of assessment and QC samples and their uses 

in estimating sampling and measurements quality on a site-wide basis, and It provides 

instructions tn selecting the appropriate samples to support data collection efforts. 

The primary goal is to obtain estimates of variance and bias associated with measure

ment of each of the major anatyte classes in each medium 1hat wUl be sampled. By 

compiling and anatyzing those data, statistical estimates will be available tor designing 

subsequent phases of data collection and in analyzing the probability of making deci

sion errors. When used for SAP design, LANL-ER-SOP 1.05 may be referenced rather 

than including in 1he SAP a description of 1he assessment/quality control sample se

lection process. 

B2 SAMPUNG METHODS REQUIREMENTS 

Selecting methods appropriate for collecting samples of each environmental medium 

of interest is an important part of the planning process used to prepare the SAP. The 

sample collection methods must preserve sa~ integrity to ensure that the samples 

adequately represent the environmental media frOm which they are taken. 

Technical issues considered in selecting sampling methods must be documented in 

the SAP. Therefore, the SAP must document the following: 

• environmental medium to be sampled (e.g., air, sludge, soil, 

sediment, rock, water, etc.); 

• type of samples needed by the SAP design (e.g., grab, com

posite, core, etc.); 

• portion of the environmental medium (i.e., the target popula

tion) the data user wishes to represent (e.g., o• to 12• depth 

of entire PRS or PRS aggregate) with the samples; 

• types of analyses to be performed on the samples (e.g •• 

volatiles, semivolatiles, metals) and any special sampling tool 

or method demanded by the anatytical methods (e.g., SUMMA 

canisters); 

• volume of each sample necessary to satisfy all analysis re

quirements (e.g., there are special considerations tor using 
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hydro-punch sampling or for collecting samples for volatile 

organics in the different media, because each medium could 

require different volumes and containers); 

• size and type of sampling equipment appropriate for collect

ing the desired samples. This is especially important for ana

tytical methods that require special cantainers such as air sam

pling, certain volatile organics analytical methods, and cer

tain on-site measurements; 

• decontamination (see LANL-ER-SOP-1.08) that must be per

termed on nondisposable sampling equipment prior to and 

between uses. Wash water and other wastes generated dur

ing the sampling operation must be managed and disposed 

of in accordance with LANL-ER-AP-o5.3; 

• waste minimization (including the minimization of decontami

nation wastes); and 

• constraints on the sampling events that might significantly af

tect the projected time or costs (e.g., inclement weather or 

threats to endangered species). 

These requirements should be summarized to include references to the procedwes 

that will be used to conduct the sampling. Where existing SOPs or other offiCial guid

ance provide adequate documentation of any of these required criteria, those docu

ments shall be cited in the SAP. For example, LANL-ER-SOP-1.02 addresses the 

requirements for sample containers, preservatives, sample volumes, and holding times; 

)utine sampling procedures are documented in the ER Project SOPs, Chapter 6, 

Sampling Techniques."' Additional guidance is presented in Appendix II for selecting 

sampling methods and equipment. 

H all site-specHic requirements are not adequately addressed by reference, then the 

requirements shall be documented in the SAP by developing and referencing new 

SOPs or revised SOPs. Otherwise the requirements must be included in the SAP by 

incorporating the equivalent SOP requirements. For example, implementation require

ments and support facilities needed to ensure safety and work of adequate quality 

should be specified in the SAP. Where site-specific performance requirements are 

necessary for sampling operations, those requirements should be written into the SAP. 

For those tasks that might be useful to more than one field unit, developing new SOPs 

is encouraged in lieu of writing instructions into the SAP. 

Ultimate authority and responsibility for field operations lies with the responsible FPL. 

However, responsibility for corrective actions in the field that address deviations from 

SAPs and other field-work-related contingencies may rest with the cognizant field 

team leaders who report to the FPL. When possible, corrective actions should be 

anticipated and delineated in the SAP. 

83 SAMPLE HANDUNG AND CUSTODY REQUIREMENTS 

All personnel must follow the SOPs addressing sample handling and custody (ER 

Project SOPs, Chapter 1, •Generallnstructions"). Those SOPs must be referenced in 

the SAP. In cases where deviations from an SOP are planned, the deviations must be 
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fully described in the SAP. In addition, the requirements in the foiiOYiing paragraphs 

must be met for all SAPs. 

All samples must be identified in accordance with LANL-ER~SOP-01.04, which estab

lishes the requirements 1or identifying each boring tocation. monitoring well, and sample 

collected during surface water, groundwater, sediment. waste strum, soU, and air 

sampling programs. The numbering system, which satisf~es EPA requirements tor 

sample identification (EPA 1987, 11654), provides a tracking capabHity to tacilitate 

data r&trieYal. It ensures that all information requil'8d to identify and track samples is 

readily accessible and unique to a particular sample. 

Chain-of-custody requirements satisfying EPA guidance (EPA 1991, 52287) must be 

implemented as delineated in LANL·ER·SOP-01.04 to provide legal and technical 

defensibility of ER Project sample data. ChairH)f-custody racords must be initiated at 

the time of sample collection and remain active until final disposition of the sample. 

83.1 Sampte Management Office 

The SMO must be alerted by the f~eld units as to the types and quantities of environ

mental and QAIQC sample containers, as well as preserva.tivas, needed tor a particu

lar sampling operation. This alert should come at least four waeks prior to any sam

pling that requires SMO services. All special considerations, such as availability of 

analytical laboratory services or return of unused sample materials, mJSt be coordi

nated with the SMO. 

H archiving of samples or sample del'ivativas (e.g., exlrads, digestates) is required, 

anangements must be made wllh the SMO betore sampling. These anangements 

must be documented in the SAP. 

83.2 Field Packaging and On-Site Measurements 

AJI analytical services, including field laboratory services (radiological van, chemistry 

van, etc.), must be coordinated through the F~eld Support Facilities Group. However, H 

a field unit elects to package samples in the field or to use a field laboratory, the 

instructions tor doing so must be written into the SAP or in SOPs referenced by the 

SAP. In those cases, at a minimum, the following sample collection and analysis activi

ties must be addressed in the SAP: 

• pi"'Yision of sample containers, preservatives, coolers, labels, etc.; 

• chain of custody and sample tracking (beginning when the samples 

are collected and sent to the analytical laboratory and ending with 

returned results): 

• sample packaging and shipment to analytical laboratories; 

• identification of available laboratory services (includes radiologi

cal van, chemistry van, and other on-site measurements) by ref· 

erence to the applicable SON tor analytical services as desig

nated by the SMO; and 

• final disposition of sample materials. 

Responsibilities tor the aboYe activities as well as schedules tor completing the activi

ties (when appropriate) must be delineated in the SAP. Additional guidance 1or using 
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on-site measurement methOds is included in the Department of Energy (DOE) docu

ment "'Guidance for Planning On-Site Measurements• (DOE 1995, 52240). 

•"' addition to the above requirements, all ER Project samples must be classified prior 

'"·" shipme~ ~hazardous or nonhazardo~ pursuant. to International AirTransporta

;,\ln Assoaation, Department ofTransponation regulations (see 49 CFR 171-173) and 

EPA guidance (EPA 1987, 11654). LANL-ER-SOP-1.03 addresses the issues of de

tennining the hazard status, packaging, and shipping of ER Project samples and pro

vides more specifiC direction on sample packaging and transport. 

83.3 Sample Volumes, Containers, Holding Times, And Preaervatives 

Requirements for selecting sample volumes, containers, holding times, and preserva

tives tor samples subjected to routine analyses are presented in LANL-ER-SOP-1.02. 

Routine analyses are addressed in detail in Section B4 of this document Sampte 

preservation and holding time requirements for nonroutine analytical measurements 

must be specified directly in the SAP. 

B4 ANALmCAL METHODS REQUIREMENTS 

The SAP must include the following information: 

• analytical and other measurement methods to be used. This 

includes sample preparation techniques (e.g., extraction, 

cteanup, digestion, etc.) and special equipment (e.g., instru

ment sample preparation equipment critical to the analyses); 

• any decontamination procedures needed to prevent compro

mising the representativeness of the sample and analyses; 

and 

• specific perfonnance criteria for the above bulleted items. 

The analytical services contracts, which include SOWs (LANL 1995, 49738) for ana

lytical services, were developed tor the ER Project to meet most users' needs in a 

cost-effective manner. Those SOWs can be especially appropriate for scTeening as

sessments and other types of investigations requiring broad-scan methods or very 

rigorous OC. They include lists of the analytes grouped into standard ER Project 

analyte suites such as volatile organics and metals (see also Appendix Ill). It is unnec

essary to specify in a SAP any routine analytical requirements that are addressed in 

the analytical laboratory SOWs (LANL 1995, 49738). The prefened method of specify

ing which analytical methods will be used is by summarizing them in a table by analyti

cal method number or, when SOW-related analytical services are used, by reference 

to the analytical laboratory SOWs (LANL 1995, 49738). 

Analytical method selection must be based on the requirements of the decision to be 

made. These decisions are established during the planning process (see Sections 

A5-A7 of this document). The SAP requirements for analytical methods must reflect 

the following considerations: 

• required analytical infonnation (e.g., analyte list, including whether 

determinations will be made for total, soluble, extractable, isotopic, 

volatile species, etc., and how the data will be used); 

• sensitiVity; 
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• selectivity; 

• precision and bias; 

• sample preparation; 

• sample holding times; 

• turnaround time; 

• waste minimization; 

• cost; and 

• data comparabDity. 

Consideration of the abo\le elements, along with historical performance infonnation 

on the available methods, is used to determine which of the following options provides 

the most cost-effective and timely approach to meet needs: 

• routine anatytical methods provided by the analytical services 

contracts: 

• methods optimized tor site-specific use (e.g., n-sllumethods); 

• nonroutine, off-site analyticalaervices; or 

• any combination of the above that provides the most cost

eftective and timely approach to meet stte-speclfic needs. 

Detailed information and guidance tor analytical method selection is included in 

Appendix IV. To tacilitate the selection of sample preparation and chemical analysis 

methods, experienced analytical chemists are available from the DSC Chemistry Team. 

When nonroutine analytical services are selected tor a project. It is necessary to iden

tify the critical aspects of the analytical methods. Those critical aspects are 

• target analytes or variables and associated quantitation limit 

requirements; 

• descriptions of, or citations of, sample preparation and analy

sis methods; 

• standardization/calibration procedures that are related to in

dividual sample analytical data and equipment; 

• analytical raw data required, such as mass spec1ra. chromato

grams, and graphite furnace atomic absorption outputs: 

• all manual calculations used to generate results; 

• analytical ar raw data including, tor example 

- blanks 
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- spikes (matrix, surrogate, tracers/carriers, etc.) 

ac samples (laboratory control sample, site-specific per

tormance evaluation materials, etc.); and 

• special anatytical conditions that require different sample han-

dling, preparation, or analytical procedures. 

H standard analytical methods are to be tollowed, the methods may be cited in the 

SAP; otherwise the specifications in the SAP must be detailed enough to allow any 

qualified analyst to repeat the specified work using similar equipment 

Each FPL is ultimately responsible tor data quality in hislher respective field unit Addi

tional information defining the options that need to be considered when selecting 

nonroutine analytical methods is available in the guidance tor analytical method selec

tion in Appendix IV. These options are specific to the type of analytical method needed. 

The selected options must be specified in the SAP. 

85 QUALITY CONTROL REQUIREMENTS 

This section provides the quality control requirements tor sampling, analyses, and 

other measurements (e.g., land surveys and biological assessments that must be 

pertonned routinely). The approach at LANL is to tailor QC activities to site-specific 

needs through planning and eliminating unnecessary QC checks. 

SAPs should be designed to assess the major components of total study error to 

enable the final evaluation of whether environmental data are of suffiCient quality to 

support the related decisions. The ac requirements must be designed to provide 

neasurement error information that can be used to initiate corrective actions that limit 

the total measurement error. Consequently, SAPs must 

• describe the ac samples and procedures associated with 

sampling and measurement, 

• list specffic ac checks that are required tor each type of sam

pling and measurement data to be collected. The list must 

include 

- the frequencies of the control checks, and 

- the required acceptance criteria for each ac check. 

The SAP must also provide 

• as necessary, procedures for calculating ac statistics; a ref

erence to this document's glossary (see Precision and Bias) 

might suffice, 

• an explanation delineating how contingencies such as miss

ing data, nondetects and out-of-range data will be addressed 

(see also Section 03 of this document), and 

• anticipated corrective actions associated with failure of sam

pling or measurement systems to meet acceptance criteria. 
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H established SOPs or standard methods are used for sampling and measurement, 

and those documents specify the appHcable OC checks, frequencies, acceptance cri

teria, and correctNe actions, those documents may be cited. Otherwise, the appropri

ate ac activities must be described explicitly in the SAP. 

For sample collection activities, the ac procedures specified in LANL·ER-SOP-1.05 

must be followed or specific ac procedures fTlJSt be provided in the SAP or in the 

SOP used for the sampling. 

as. 1 Sampling 

ac 1or sampling must be part of a comprehensive QA approach that includes quality 

owrsight of field groups and anatytical laboratories. The approach to selecting ac 
samples for field activities is presented in LANL·ER.SOP·1.0S. 

For the routine analytical services provided through the analytical services contJacts, 

a default set of ac procedures and criteria are specified in the analytical laboratory 

SCY'N (LANL 1995, 49738). Provided that these de1aults are adequate and routine 

analyses are selected, additional ac procedures tor the sample analyses need not be 

spelled out in the SAP. 

For nonroutine analyses (such as on-stte measurements, specialized analyses, or 

land surveys), the project-specific ac procedures and limits must be specified in the 

SAP or in SOPs. Many on-she measurements 818 capable of providing da1a adequate 

for decision-making in the field H the ac activities are designed to support a quantita· 

tNe assessment of the measurement pertormanoe. For nonroutine services that are 

conducted in the field or are unique to the field situation, the ac proceduras must be 

specified in the SAP or an SOP that provides tor adequate ac nwiew In the field. 

86 INSTRUMENT/EQUIPMENT PURCHASING, TESTING, INSPECTION, AND 

MAINTENANCE REQUIREMENTS 

hems and services procured by the ER Project shall be approved by the responsible 

FPL or shall be acquired under the FPL!s direction. As necessary, an FPL or designee 

will develop the purchase specifications for goods and services that are designed to 

satisfy the needs of the field unit. Once the FPL or designee has approved the speci

fications, the goods or services will be purchased thro4gh the field unit's contractors or 

the LANL purchasing group (e.g., BU5-5). 

Goods and services received that do not meet purchase or performance specffica· 

tions shall be identified. The FPL or designee shall control nonconfonning items or 

services to prevent use until compliance with the original or modified specHications 

has been demonstrated, or until the item is retired from potential use. 

Only equipment that is maintained and calibrated in accordance with the manufacturer's 

recommendations or in accordance with equal or more stringent standards shall be 

used for data collection. Support organizations must maintain equipment as specified 

in SOPs and SAPs. The ER Project will monitor support organizations' performance 

through periodic audits and use of performance evaluation samples. 

When equipment maintenance, inspection, and calibration requirements are delin

eated in SOPs, it is sufficient to cite the applicable SOP. When requirements are not 
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detineated in SOPs, the SAP must define the requirements or cite manufacturers' 

maintenance and calibration schedules. When maintenance and calibration require

ments that exceed those recommended by the manufacturer are deemed appropri-

·e, and such requirements are not delineated in an SOP. they must be stated explic· 

·'/ in the SAP. 

Service contracts may provide a vehicle for routine preventive maintenance and emer

gency repair service. In such cases, actions taken by an instrument service represen

tative shall be documented in the records for that instrument. 

87 INSTRUMENT CAUBRAnON AND FREQUENCY 

Equipment designated tor use in ER Project work plans shall be specified to meet site

specific planning specifJCBtions. Measuring and testing equipment used in the field or 

an analytiCal laboratory must be controlled by formal calibration procedures, which 

are required for proper operation of equipment and instruments. H available and appli

cable, instrument manufacturer directions for calibration may be cited instead of 

repeating them in ER Project documents. All calibration standards.shall be traceable 

to nationally recognized standards such as those from the National InstitUte of Stan

dards and Technology, unless such traceability is inappropriate or not possible. H trace

ability is inappropriate or not possible, the manner in which the suitability of calibration 

standards is determined must be stated in the SAP. 

87.1 Field Equipment 

Fteld equipment roost be property calibrated and charged, as appropriate, and must 

be in good general working condition before the beginning of each day of use. ER 

. Project SOPs and SAPs specify the required checks and calibration tor each type of 

field equipment. These requirements include the frequencies of checks and callbra· 

tions necessary to ensure that operability is acceptable. Field equipment that does not 

meet calibration requirements shall be taken out of &ervice until acceptable perfor

mance can be wrified. Nonoperational field equipment shall also be removed from 

service and may be returned to the supplier for replacement. Maintenance records 

must be maintained for each field instrument according to a unique number affixed to 

the instrument used to 1acilitate tracking of instrument records. The unique serial num

ber tor each instrument shall be used on all related documentation concerning that 

instrument. These records should be reviewed before equipment use to ensure that 

maintenance and calibration are current. 

All instruments used for environmental investigations must be property protected against 

inclement weather as needed. 

Logbooks specific to individual equipment items shall be used to record the 

• equipment identifier; 

• inspection, maintenance, and calibration action(s) perfonned; 

• trigger(s) for the maintenance, calibration, or inspection 

action(s); 

• identity of each person performing the work; 
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• date on which the work was performed; and 

• condition of the equipment upon completion of the action(s). 

Use of tabulated maintenance, inspection, and calibration requirements and actions is 

recommended tor convenience. 

B7 .2 Laboratory Equipment 

For the services provided through the anatytical services contracts (LANL 1995, 49738), 

all laboratories are expected to meet or exceed manutacturers' 18C01amendations for 

maintaining and calibrating equipment. Contracts may be used to require 

implementation of certain calibration and maintenance procedurBS. 

Before enlisting analytical services outside of the analytical services contracts, ER 

Project QA personnel or designees shall review the laboratory's operations to ensure 

that an adequate equipment maintenance and calibration progaam is in place. 

Oversight of analytical laboratories is addressed in Section C1.2 of this document. 

88 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPUES AND 

CONSUMABLES 

Supplies and consumables wall be inspected and accepted tor use in the ER Project by 

the appropriate FPL or designee. Supplies and consumables are those Items neces
sary to support the sampling and analysis operations. F181d supplies will nonnally be 

inspected and accepted by the field team leader. Laboratory supplies wDI normally be 

inspected and accepted by the laboratory manager. Acceptance criteria tor specHic 

supplies and consumables will be listed in the SAP or field-unit-specific SOP. 

To the extent practicable, spare parts for field and laboratory equipment nut be kept 

readily available to minimize downtime. Howwar, to control costs, the responsible 

supervisor shall detennine the numbers and types of spare parts to be stocked tor 

each type of equipment. The FPL or designee shall identify those pieces of equipment 

tor which a record of spare parts availability must be maintained. 

After a defective part has been replaced, It shall be returned to the manufacturer 

for repair, stored for future inspection, or discarded. If a defective part is stored 

temporarily, it shall be labeled as defective and the label shall indicate when the part 

was taken out of service and the nature of the deficiency. H a detective part or equip

ment item was used to collect data and such use may have compromised the integrity 

of the data, a note in the data record shall be made. The SAP must 

• identify individuals who will inspect and accept supplies and 

consumables tor the task, and 

• list acceptance criteria for critical supplies and consumables 

in order to satisfy the technical and quality objectives of the 

task. 
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89 DATA ACQUISITION REQUIREMENTS (NONDIRECT MEASUREMENTS; 

REQUIREMENTS FOR USING ARCHIVED DATA AND 

NONMEASUREMENT DATA) 

archived data or nonmeasurement data (e.g., interviews, maps, spreadsheets, com

puter data bases, calculations) are to be used in decision-making, the acceptability of 

the data shall be assessed on a case-by-case basis. The data acceptability may be 

confirmed by comparing data from more than one source o.r by corroborating the data 

through additional data collection. Information received through interviews shall be 

documented with written concunence by the interviewee. For numerical data, prior 

validations shall be reviewed to assess the technical validity of the data as well as their 

suitability tor use in making decision(s). 

The responsible FPL shall detennine the level of effort to be used in the data review. 

The effort will be commensurate with the amount of information available and the 

imponance of the data relative to decision(s). 

tt could be imponant to prepare a pedigree for data of interest that describes the 

procedures used to collect the data and the qualifications of personnel who colleded 

the data. The FPL or designee shall determine the need for, and method of, docu

menting a data pedigree. 

810 DATA MANAGEMENT 

Chapter 5 of the IWP (LANL 1995, 52009) presents LANI.!s approach to data and 

records management Following this approach, electronic data are stored in FIMAD 

and all other 1'8C0rds are stored in the RPF. Data and records management require

ments not specified in Chapter 5 of the IWP, applicable SOPs, or applicable SOWs 

must be specffied in the SAP. See also Section A 10 of this document 

Figure A-1 Ulustrates the flow of data generated for the ER Project. Results obtained 

from field instruments, field measurements, and field laboratories are verified and vali

dated in the field to permit decisions to be made rapidly. The criteria and process for 

these reviews are discussed in Sedion 0 of this document The resutts of radiological 

screening conducted in the field or in a mobile radiological van should be documented 

and sent along with the samples to the SMO. 

Manually recorded data are recorded in accordance with LANL-EA·SOPs-1.04 and 

3.12. They are reviewed by the field team as required by LANL-ER-SOPs 1.01, 1.04, 

and 3.12. Data that are transferred electronically are not subject to this review. How

ever, the portion of the data that will be manually entered into the 

database (e.g., some nonroutine and field analytical methods, field notes, and other 

data recorded on forms in the field and then entered into FIMAO) must be reviewed for 

data entry errors. Field recortls, even if rendered illegible, must be kept as pennanent 

records and may not be discarded. 

Data generated as a result of analytical services by internal or contract laboratories 

must be submitted to the SMO, which is responsible for routine data verification and 

baseline validation as defined in Section 01 of this document. Nonroutine data 

verification/validation is the responsibility of the field unit team. Upon completion of the 

data verification/baseline validation process (see Section 01 of this document), the 

data must be transtened to accessible FIMAD files. Data entries include any qualifying 

11ags assigned during baseline validation. 
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C1 ASSESSMENTS AND RESPONSE ACTIONS 

The 1ollowing sections provide a summary of the assessment activities required by the 

·R Project. The FPLsiDPLs and quality assurance offiCer (QAO) are responsible for 

acking the results of assessments and response actions to ensure that deficiencies 

are corrected in a timely manner. The CAO is responsible for identifying the personnel 

who participate in planned assessments, surveillances, etc., and ensuring that they 

are qualified to imptement those evaluations. 

Assessments planning includes delineation of responsibilities and reporting authori

ties. The manner in which evaluation results will be reported, and to whom they will be 

reported, are detennined during planning for the evaluation. Schedules tor preliminary 

and follow-up interviews, meetings, etc., are decided in advance of the evaluation and 

designed to adversely aflect work schedules as tittle as possible. 

C1.1 Internal Aueaament 

The process by which the ER Project assesses systems (programmatic assessments) 

and performance is described in LANL-ER-QP..01.50. System assessments provide 

an effectiveness evaluation of systems establiShed to ensure the quality of project 

activities. Periormance assessments provide feedback on the effectiveness of activi

ties in meeting ER Project objectives. 

C1.1.1 Field Unit Aueumenta 

The ER Project uses seH-assessments and formal, independent field assessments to 

assess compliance with the SOPs identified in work plans. RFI reports, stte character· 

ization analyses (SCAs), ECs, closure plans, SAPs, etc., and associated QA docu

ments (including this document). The FPLs/DPLs are responsible for determining the 

number and types of assessments to be conducted and for arranging tor their imple

mentation. The number, frequency, and purpose of each assessment must be speci

fied in the SAP. At a minimum, assessments should review the processes used in the 

fteld to record information about each sample taken. control the chain of custody, 

determine the locations of sampling points, implement the specified sample collection 

methods, and implement the specified procedures for sample handling. 

C1.1.2 Corrective Action 

Deficiencies identified during assessments are documented in accordance with 

LANL-ER-OP-1.040. Conective action requests are issued to the FPLJDPL to iden

tity, document, and implement the necessary corrective actions. 

C1.2 Oversight of Analytical Laboratories 

C1.2.1 Laboratory Assessments 

The performance of LANL!s analytical chemistry and contract laboratories, including 

mobile analytical laboratories are assessed prior to acceptance for use and annually. 

These assessments are typically performed under the Albuquerque DOE FSMP 

Program, by LANL representatives, or through audits by other organizations (DOE, 

EPA, and other DOE management and operations contractors}. 
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Checklists developed by (or equivalent to) the Albuquerque DOE FSMP checklists are 

used in these assessments. When assessments by other organizations are used, 

they are compared to the Albuquerque FSMP checkfists and accepted, either partially 

or completely, depending on how they match the FSMP criteria. 

C1.2.2 Analytical Laboratories Performance Measurement 

The ER Project implements a program to evaluate and track the performance of Its 

anatytical &aboratories. Results from blind performance evaluation samples obtained 

by the ER Project and'or quality assessment/quality control samples included in indi

vidual SAPs are used, as necessary, to assess matrix- and anaJyte-specifi precision 

and bias across the ER Project. These assessments are perfonnad on a continuing 

basis to provide 1he ER Project with laboratory and site performanae data. Other ap

proadles are aJso used, as needed, to assess performance, including approaches to 

track the performance of laboratories generating data within a field season or field 

untt. This information is used to design future SAPs and to assign acceptance criteria 

to QC data parameters. 

C1.2.3 Data Paclcage Aaaeaament 

In addition to the baseline and focused validation processes d6scribed In Section 02 

of 1his document. a percentage of each laboratory's data packages is assessed to 

monitor performance of individual laboratories. These assessments include a review 

of raw data and the caJculations that support the reported rasulls. A statistical and 

performance-based frequency for conducting these assessments is developed tor each 

laboratory. The required data package assessment of laboratory frequencies are re

ported as they are developed. 

C1.2A Monitoring andT111cking Administrative lndlcatora 

Indicators that include turnaround times, holding times, and responses to problems 

(problem resolution) are used to identify trends in performance-related and adminis

trative functions. This information is made available throughout the ER Project tor plan

ning purposes. 

C1.2.5 Problem Resolution 

The problem resolution process includes the iollowing: 

• problem identification, 

• problem analysis, · 

• corrective action, and 

• resolution tracking system. 

The problem resolution information is forwarded to 1he responsible FPLIDPL and QAO. 
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C1.3 ER Project Peer Reviews 

ER Project plans and reports are peer-reviewed in accordance with LANL-ER-AP.01.3. 

·t-Us procedure provides tor selecting appropriate personnel to conduct reviews and 

r formal comment resolution. 

C1.4 Readiness Reviews 

Before performing selected field activities, a readiness review is conducted in accor-. 

dance with LANL-ER-AP-5.1. Implementing this procedure ensures that field work 

complies with applicable directives, guidance, SOPs, administrative requirements, and 

applicable regulations. 

C2 REPORTS TO MANAGEMENT 

C2.1 Project Status 

Periodic reports are generated to describe ER Project status and to satisfy the re

quirements of Hazardous and Solid Waste Amendments (HSWA) Module VIII of the 

RCRA pennit. The FPL or DPL is responsible for identifying the types of reports and 

·frequencies in their respective SAPs or project plans. More detailed descriptions of 

RFI, corrective measures study/corrective measures implementation (CMSICMI}, vol

untary corrective action (VCA) and EC plans and reports are provided in Chapter 3 of 

the IWP (LANL 1995, 52009). 

C2..2 Cuellty Assurance Reports 

The results of CA assessment activities identified in Sections C1.1 and C1.2 of this 

document are assembled, summarized, and distributed to the ER Project manage

ment team on a quarterly basis. These reports describe significant quality problems, 

recommend solutions, and identify personnel responsible tor resolving the problems. 
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D1 DATA REVIEW: VERIFICATION AND BASEUNE VAUDATION 

All data generated by ER Project data collection activities will undergo a data review 

x:ess that accomplishes two goals. First, "data verification• assures that needed 

" ta are available tor further evaluation, assures that contract, or other, specifications 

have been met (or noted where not met), and provides the infonnation needed for 

prompt and appropriate payment for analytical services. Second, 1>aseline validation• 

attaches qualifiers to data that do not meet specifications and provides information on 

potential deficiencies of that data. Reason codes for the qualifiers are also assigned to 

data to help users understand why a qualifier was added and the potential impacts of 

the data deficiency. The product of this first process is a report in FIMAD that can be 

used, as is, 1or data quality assessment (OQA) (see Section 03 of this document) and, 

as necessary, to focus further validation efforts. See Figure 0-1 for a portrayal of the 

data verificatiorVbaseline validation process and Figure D-2 tor a flow diagram that 

shows where the process fits into the entire data coiJection process. 

For routine analytical services (RAS), the verification and baseline validation processes 

are carried out simultaneously. Those processes make use of a checklist for data 

completeness and compliance that is based on the routine analytical contracts, and 

that use standard validation qualifiers based on the commonly accepted contract labo

ratory program (CLP), -cLP Functional Guidelines• for review of anatyticaJ data. Dur

ing this process, missing Items are obtained from the iaboratory that generated the 

data and any required corrections to erroneous data are made. These error correc

tions indude both problems with compliance and problems with data entry into AMAD. 

For routine anatytical services, the SAP must state that the UNL ER Checklist and 

Criteria tor VerifJCBtion and Baseline Validation• (LANL 1 995, 52241 ), including data 

qualifiers and reason codes, will be used for verification and baseline validation. Fonns 

i!ld checklists may be provided for clarification, based on the analytical services used, 

e.g., organics, inorganics, high explosive (HE), radiochemistry, or commonly used mobile 

laboratory SOWs. 

tf known, the SAP should identify anticipated needs for focused validation (see Sec

tion 02 of this document). For example, when petroleum hydrocarbons are anticipated 

to be an interference in semivolatile analyses, the SAP should specify that the chro

matograms will be reviewed to assess the effect or potential effect of interferences on 

the reported data. 

For nonroutine analytical services (NRAS), which include off·site analytical services, 

field analyses, and field measurements, verification criteria must be stated in the SAP 

or SOP. These verification, or acceptance, criteria are most efficiently used when they 

are provided as a checklist or data review SOP. The qualifiers that have been stipu

lated for 1he routine analytical services should be used to provide consistent data 

qualifiers within FIMAD. The SOP must also provide reason codes that are appropri

ate for the specific analyses. In the case of NRAS, the verification and baseline valida

tion criteria should be combined. This will create a single set of requirements that must 

be met. Data 1ailing these requirements will be qualified and reason codes will be 

attached. 

For NRAS, the SAP must provide the following: 

• the problem-specific verification and baseline validation crite

ria (the analytical data generator must be made aware of these 

criteria). Note that if the nonroutine service closely resembles 
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a routine service, the routine verification/baseline validation 

procedures may be cited, with appropriate deViations identi

fied; 

• the payment implications H measurement criteria are not met; 

• the process tor corrective action (e.g., completion and coi'I'BC

tion of data package); and 

• H known, any need for additional focused validation (see Sec-

tion D2 of this document). 

These ttems can be provided by reference to appropriate SOPs and SONs or by 

incorporating the requirements into the SAP. 

The baseline validation process focuses on the measurement data. The variability 

associated with the measurement process often represents only a minor component 

of the O>Jerall variability in the environmental data collection process. Other compo

nents of variability in a data &et include, but are not limited to, spatial variability of 

environmental contaminants, variability in the sampling processes. and uncertainty in 

all other processes that occur during planning, sample coUection, field data recording, 

and reporting. Consequently. data validation &houk:l not be OYeremphasized at the 

expense of other elements of the data collection process. To better match the cost of 

data validation with tts comparable value, the ER Project requires only this streamlined 

wrificatioMl&seline validation process. 

D2 FOCUSED DATA VAUDAnON 

The purpose of focused data validation is to determine the technicaJ adequacy of 

measurement data when 

• the data are qualified as deficient during the verification! 

baseline validation process. For example, when holding times 

are exceeded, interferences are present. artitads are detected 

in the laboratory blank, poor sample recowtry is indicated, or 

multiple deficiencies are noted, a focused validation may be 

required to assist in the determination of data adequacy tor 

the intended use; 

• the DCA process requires additional information about the 

variability or uncertainty of the reported data; or 

• the DCA process requires additional information about the 

data quality prior to making a data use decision because of 

anomalies detected in a data sal 

Figure D-3 depicts where focused validation usually occurs in the DCA process. 

Focused data validation usually occurs as a result of specific data use questions that 

arise during the DCA process, which is described in Section D3 of this document. 

HOWB\Ier, unusual, excessive, or potentially fatal deficiencies noted in the report tor 

data verfficatio~eline •. ·~tidation may trigger focused validation as an initial step in 

the DCA process. H this appears to be the case, the field unit technical team is notified 

through appropriate qualifiers and reason codes in FIMAD and must make a decision 

as to whether the focused validation should be initiated during DCA. 

' I 
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Focused validation for the LANL ER Project does not result in any adjustment of data 

(e.g., t>r bias), because PAs-specific data will usually be insufficient for such a pur

pose. HOW'e\ler, it might be possible, based on historical ER Project-wide QAIOC data, 

used in conjunction with the site-specific data, to support a conclusion of a bias that 

can be quantitated and taken into consideration in a decision. Bias considerations 

must be addressed on a case-by-case basis by the DSC. 

Factors which may be used to focus validation are 

• qualitative QC measures, 

• quantitati\te CC rneasuras. 

• degree of importance of the detectionlquantitation limit, 

• concern with detectable concentrations, 

• analytical ta1se negativas, 

• analytical talse posltivas, 

• potential use of data not meeting defined pertonnance crite

ria, or 

• analytical uncertainly/variability, especially when results are 

dose to action thresholds andlor detectionlquantitation limits. 

D3 DATA QUAUTY ASSESSMENT: RECONCIUATION WITH PLANNING 

(SAP) OBJECTIVES 

Data quality assessment (DQA) is a data analysis and intarpratation process lnvoMng 

scientific and statistical evaluation of data sets to detemine H they are sufficient to 

support specific decisions. To implement the DQA process, the data analyst will work 

dosety with a multidisciplinary taam, potentially including the field team leader, data 

manager, chemist. statistician, risk assessor, and earth scientists. Figure D-3 provides 

an owrview of the approach the ER project uses to implement the DCA process to 

determine adequacy to support a decision. 

The DCA process includes a review of the SAP objectives, data quality requirements, 

sampting design, and exploratory and confirmatory statistical analyses of the data. 

Initially the data analyst will assemble the data set, including field information such as 

sample coordinates and descriptions and associated field measurements, and review 

any additional reports (e.g., a data validation report). 

DQA usually begins with exploratory data analysis, including a signfficant graphical 

component. An interactive statistical graphics computer program is very useful for this 

purpose. Because this process evaluates individual data points within the context of 

entire data sets, It can quicldy identify both "'suspecr data and critical observations 

that could affect decisions based on these data. H necessary, "'suspecr data can be 

submitted tortocused validation (see Section D2 of this document) to detemine whether 

they resulted from errors in the data generation process. ·suspect" and other unusual 

observations may also be reviewed by experts on the natural environment and the 

measurement process to determine H they have scientific explanations. A third possi

bility is that such observations simply represent the true variability inherent in the 

measurement process or the environment 
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Following exploratory data analyses and any required focused validation, the DOA 

process will detennine the validity of 

· • removing questionable results from the data set, 

• correcting incorrect data, or 

• leaving the data set unaltered. 

Any changes made to the data set must be fully documented. 

The remainder of the DCA process is intended to reconcile the data with the require

ments specified in the SAP, and to assess the adequacy of the data to support the 

SAP objectives. The DOA process addresses the questions •oid we get what we 

asked for?" and -oid we ask tOr what we need?" How this is done depends in part on 

how quantitatively the original requirements were formulated. 

To assess the adequacy of the sampling design to support a decision (e.g. "'Did we ask 

for what we need?j, the data analyst must work with other members of the DOA team 

to detennine H the number and types of samples, as specified in the SAP and as 

actually collected, were appropriate. This includes 

• determining H the number and location of samples required 

by the SAP were taken; 

• determining H the appropriate media were sampled; 

• judging the adequacy of the sample number and locations, 

given the updated understanding of the problem; and 

• determining H the understanding of the problem changed since 

the SAP was prepared because of observations made by the 

field team. 

While problems on one or more of the above do not automatically rule out using the 

data as planned, they can suggest that supplemental data must be collected before 

proceeding. 

In some cases, the correct decision will be obvious by inspection of the data set; for 

example, when reported values are far above or are uniformly below SALs. Provided 

that the sampling design was adequate to support this obvious decision, the evalua

tion of data adequacy for that decision may terminate after the initial exploratory analy

sis and the site moves forward in the accelerated decision logic (LANL, 1996, 52290). 

11 the decision is not obvious, either because the data do not all point in the same 

direction, or because of some minor problem with the design, or if the SAP specifies 

that the decision will be based on the resutts of certain statistical tests or calculations 

(e.g., on upper confidence bounds for certain population parameters), further exami

nation of the analytical data is required. Qualitative evaluation of the analytical and 

field data will determine if 

• analytical measurements for all variables specified in the SAP 

were generated; 

• the appropriate suite(s) of analytes were requested, given the 

updated understanding of the problem; 
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• the analytical methods used were appropriate for the ana· 

lyles of interest (e.g., inductively coupled plasma atomic emis· 

sion spectrometry (ICPAES) is typically considered inappro

priate tor measuring thaltium concentrations in soli); 

• the detection or quanti1ation limits reported tor *nondetects• 

were tess than or equaJ to the decision levels specified in the 

SAP; 

• measurement per1ormance requirements (precision and bias) 

specified in the SAP were met and 

• data collected at cftfferent times are consistent bet\wan sam-

pling IM!nts and between sample request/report numbers. 

aeYooo these qualitatnle evaluations, the ER Project will use 1he DCA process de

fined by EPA (EPA 1995, 52289), or its equivalent, to assess data adequacy to support 

a smtisticalty based decision. This process toe. IS8S on the adequacy of the data set for 

decision-making, rather than the integrity of Individual measurements. The EPA DCA 

process assumes 1tlat 8 statistical approach to sampling and anaJyais was taken, and 

that the basis 1or this design (such as the outpUts of EPA'& DQO process (EPA 1994, 

50288) was either recorded in the SAP or can be dewloped rebcspectNely. The first 

two steps of this fonnal DCA process, review of the sampling design and preliminary 

data review, are as described above. The remaining thrae steps are summarized be

low. 

• The data analyst will work with the DCA team to ensure 1hat 

the most appropriate statisticat test wm be used. (If the oao 
process was followed, then a statistical test was specified in 

the SAP. However, addftional or alternate tests may be con

sidered at this ~. particularty H the understarxfmg of the 

problem has been updated.) Than the undertying assump

tions that must hold tor the proposed statistical procedures 

will be evaluated tor this data set.ln addition, 1he data analyst 

will consult with the appropriate scientists and site experts to 

make sure that the comparisons implied by the statistical test 

are appropriate from 8 scientific standpoint. 

• In general, the data analyst will use the site data to generate 

estimates of total study error and to perform the appropriate 

statistical tests at a signHicance level consistent with the 

decision-makers' desire to control decision errors. (Again, H 

the 000 process was 1ollowed, then these limits on decision 

errors were among its outputs.) ln cases where the data set 

will be used to support a no further action (NFA) proposal or 

some other specified decision outcome, the data analyst 

should evaluate the confidence assodated with this decision 

outcome and determine H the data are suffiCient to support 

the decision in that case. 

• H an adequate kNel of confidence was achieved at the con

taminant concentrations actually observed, 1his observation 

supports the case that data are sufficient to support the 

proposed decision. 
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Results of DCA will be documented in adequate detail for the decision-maker and 

peer reviewers to evaluate the effect of these results on decision-making. H a decision 

can be made based on the data, the documentation will include both the decision 

ttcome and also the level of confidence that can be ascribed to the decision. The 

ta analyst and other members of the DCA team will develop recommendations in 

~es where the data are not deemed sufficient to support a decision, which may be 

included in the documentation or presented to the decision-makers in a less formal 

manner. H further investigations appear to be required, the data analyst will summa

rize information contained in the existing data as it applies to the design of subsequent 

SAPs tor this site. As appropriate, the DCA team may recommend that limitations be 

placed on current or future uses of the data. 

t 
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ACRONYMS AND ABBREVlAnONS 

AAS 
ADS 
AEC ... ASTM 

CLP 
CMSICMI 
CCC 
COPC 
CROL 
DOE 
DPL 
DQA 
000 
DSC 
EC 
EDL 
EPA 
EQL 
ER 
FIMAD 
FPL 
GC 
GCIMS 
HAZWOPER 
HE 
HSWA 
ICP(ICPAES) 
IWP 
LANL 
NFA 
NRAS 
OM 
PE 
PPC 
PRS 
QA 
OAO 
QAPP 
QC 
QMP 
RAS 
RCRA 
RFI 
RPF 
SAL 
SAP 
SCA 
SMO 
SOP 
sow 
TCLP 
TIC 
USATHAMA 
UTL 
VCA 
voc 
VOST 
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atomic absorption spectroscopy 

activity data sheets 
Army Environmental Center 
American Society tor Testing and Materials 

Contract Laboratory Program 
corrective measures study/corrective measures implementation 

chemical of concern 
chemicalofpcnentialconcern 
contract-required detection limit 
US Department of Energy 
Decommissioning Project Leader 
data quality assessment 
data quality objective 
Decision Support Council 
expedited cleanup 
estimated detection limit 
US Environmental Protection Agency 

estimated quantitation limit 
Environmental Restoration 
Fadlit1 il:ir Information Management, Analysis, and Display 

Field Project Leader 
gas chromatography 
gas chromatography/mass spectrometry 

hazardous waste operator and emergency response 

high explosiwt 
Hazardous and Solid Waste Amendments 

inductively coupled plasma 
Installation Work Plan 
Los Alamos National Laboratory 
no further action 
nonroutine analytical services 
on-stte measurements 
perfonnance IMlluation 
Project Planning and Control 
potential release site 
quality assurance 
Quality Assurance Officer 
Quality Assurance Project Plan 
quality control 
Quality Management Plan 
routine analytical services 
Resource Conservation and Recovery Act 

RCRA facility investigation 
Records-Processing Facility 
screening action tevel 
sampling and analysis plan 

site characterization analyses 

Sample Management Office 
standard operating procedure 

statement of work 
Toxicity characteristic teaching procedure 

tentatively identHied compound 

US Army Toxic and Hazardous Materials Agency 

upper tolerance level 
voluntary corrective action 
voiatile organic contaminant/compound 

volatile organic sampling train 
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1.0 OVERVIEW 

The ER Project is part of the LANL Environmental Management Program. The ER 

Project is led by a project management team consisting of the ER Project Manager, a 

'egulatory Compliance Manager, a Consistency Manager, five FPLs, a CPL. a Field 

;:>upport Facility Leader, a Project Planning and Control (PPC) Manager, Project Docu

mentation Leader, and a QAO (Figure 1·1 ). Project-wide responsibilities, lines of com

munication, and the organizational structure are divided into functional areas as 

described below. 

Los Alamos National Laboratory 
Envirorvnental Management Program 

Environmental Restoration 
Project Manager 

Environmental Restoration 
Project Support 

Regulatory Compliance Manager 

Consistency Manager 
- Decision Support Council 
- Earth Sciences Council 

Field Support Facility Leader 

Project Planning and Control Manager 

Project Documentation Leader 

Environmental Restoration 
Quality Assurance 

Quality Assurance Officer 

Environmental Restoration Fteld Management 

Field Project Leaders 
Decommissioning Project Leader 

F A-1 I ER OAPP I D221X16 

Figure 1-1. Project organizational structure for the Environmental Restoration Project. 
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1.1 ER Project Manager 

The ER Project Manager has overall responsibility tor organizing, controlling, coordi

nating, and directing all ER Project operations. He is the final authority tor 

• identifying overall project objectives such as kientHying which 

sites require investigatioMemediation and decommissioning, 

• ensuring that aJI operations are conducted in a sate manner 

and in accordance with applicable requirements as set torth 

in the LANL ER QMP, 

• reviewing and approving site irNestigation reports, and 

• allocating funding tor ER Project operations. 

1.2 ER Project Field Management 

The five FPLs, the DPL. and their teams make up the ER Project field management 

functional area. The project leaders report directly to the EA Project Manager. They 

are responsible tor 

• identifying ER Project team members for their respective field 

units; 

• identifying and defining site-specific ER Project objectNes and 

project quality objectNas, e.g., data quality objectives (DQOs); 

• scheduling project activities; 

• coordinating with ER Project and contractor personnel to en

sure availability of rasourcas; 

• deYeloping and implementing site-specific planring documents 

such as SAPs, RFI work plans, EC plans, VCA plans, CMSI 

CMI plans, and decommissioning plans to achieve project ob

jectives, developing RFI reports, develop ·decommissioning 

reports, responding to any notices of deficiency; and prepar· 

ing and reviewing reports on the implementation of the above 

activities; 

• communicating with regulators on SAP issues to gain accep

tance of the regulator regarding the approach to problem solv· 

ing and the outcome of the problem solving process; 

• organizing, coordinating, controlling, and directing contrac

tors and ER Project team members to meet ER Project olr 

jectives; 

• defining/specifying quality requirements for materials and ser

vices purchased for field unit operations; 

• implementing corrective actions to reconcile identified deft

ciencies with ER Project and regulatory requirements; 
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• identifying training opportunities and requirements for ER 

Project and contractor personnel; and 

• implementing this document and other applicable documents, 

policies, orders, etc., as set forth in the LANL ER OMP. 

Each of these project leaders have teams (contractor and LANL employees) that as-. 

sist them in developing appropriate work plans, implementing the work plans, review

ing data, making decisions, and reporting on the results of their activities. 

1.3 ER Project Support 

The ER Project Compliance Manager, Consistency Manager, Field Support Facility 

leader, PPC Manager, Project Documentation Leader, and their teams make up the 

ER Project support functional area These managers and leaders report directly to the 

ER Project Manager. They are responsible for providing technical and administrative 

support to the ER Project leaders and each other, and for implementing the LANL ER 

OMP and this document. 

1.3.1 Regulatory Compliance Manager. 

This manager is the primary interface with the State of New Mexico, .the EPA and 

regulatory agencies, as appropriate. The Compliance Manager 

• provides technical support to the FPL.s and the DPL on regu

latory issues; 

• is responsible for initiating permit modifications based on re

sults of ER Project activities; 

• provides technical support to the Field Support Facility, FPLs, 

and the DPL concerning waste management issues; 

• is responsible for managing site closure activities for the ER 

Project; and 

• is responsible for implementing this document and other ap

plicable documents, policies, orders, etc., as set forth in the 

LANLEROMP. 

1.3.2 Consistency Manager 

The Consistency Manager 

• has primary responsibility for promoting consistency through

out ER Project activities; 

• is responsible for the development and revisions of ER Project 

procedures, policies, etc.; 

• is assisted in the above task by the DSC, ESC, and the re

sources available to the ER Project through LANL, DOE, and 

contractor personnel; and 
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• is responsible for implementing this document and other ap

plicable documents, policies, orders, etc., as set forth in the 

LANLEROMP. 

1.3.3 Field Support FacUlty Leader 

The Faeld Support Facility Leader 

• . is responsible for operating the ER Field Support Facility and 

supporting ER Project activities; 

• manages the packaging, shipping, and tracking of samples to 

anatyticallaboratories; 

• establishes and administnltes contracts with analytical labo

ratories tor performing analysis of ER Project samples; 

• manages the ER Project's electronic data management sys· 

tern: 

• manages contracts drilling and coring activities; 

• manages the mobUe anatytical tacilities (radiological and che~ 

istry vans); 

• identifies the costs of these field support functions for use by 

the FPLs in their budgeting and planning functions; and 

• implements this document and other applicable documents, 

policies, orders, etc., as set forth in the LANL ER OMP. 

1.3A Project Planning and Control Manager 

The PPC Manager 

• provides planning and control system support to the ER 

Project; 

• integrates infonnation from the field units on an ER Project

wide basis to support the development of the ER Project 

baseline schedule and budget activity data sheets (ADSs). 

and reports to the ER Project Manager and DOE; 

• provides critical path analyses, what-H scenarios and opera

tional load leveling to ER Project management and 

• maintains a master index of records generated by the ER 

Project. 

Each field untt team includes a PPC specialist These specialists coordinate through 

the PPC Manager to ensure consistency in level of detai~ uilit costs, etc • 
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1.3.5 ER Project Documentation Leader 

The ER Project Documentation leader (POL) supports the ER Project by managing 

•• '€ RPF and functions. This task includes 

• processing hardcopy records of ER Project activities to the 

LANL centml records facility, 

• making records available to the public as part of the ER Project 

administrative record, 

• distributing documents (including controlled documents), and 

• preparing documents and retrieving documents in support of 

ER Project activities. 

1 A ER Project Quality Assurance Officer 

The ER Project OAO reports to the ER Project Manager and provides support to the 

ER Project management team. The OAO is responsible tor 

• identifying ER Project QA requirements; 

• advising ER Project management on QA matters; 

• developing, reYiewing, and approving the ER Project OMP 

and other applicable quality assurancelcontroVassessment 

documents; and 

• ESSessing the effectiveness of the ER Project's implementa

tion of applicable governing documents and regulations such 

as the HSWA Permit. the LANL ER QMP, and the LANL ER 

QAPP,by 

performing assessment and oversight of ER Project ac

tivities, 

implementing the analytical laboratory oversight functions 

(including laboratory qualification and performance 

monitoring), 

- reporting quality problems to the appropriate level man

ager and requesting the implementation of corrective 

actions, and 

- tracking corrective actions to completion. 
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1.0 INTRODUCTION 

The objective of ~nvironmental sampling is to obtain samples of material that repre-. 

nt a particular population about which information is needed. The population could 

~· . a geographical area, the collection of waste material in one or. more containers, a 

t.tTeam of fluid, etc. Decisions concerning the possibility of taking NFA or of having to 

remediate a site will be based on the data derived from analysis of the collected samples. 

H the samples do not reflect the true contaminant distribution of the site, environmental 

problems could go unaddressed or a great deal of effort might be expended in unnec· 

essary site remediation. 

Contaminants of potential concern (COPCs) must be identified, and sampling loca· 

tions and depths must be identified, prior to selecting the devices or methods tor col· 

lecting the samples. The sample collection methods and tools are then selected to 

satisfy the investigation's quality objectives. 

2.0 FACTORS AFFECTING SAMPUNG TOOL SELECTION AND SAMPLE 

HANDUNG 

Most of the environmental samples collected at LANL are soils. However, liquids are 

sampJed occasionally, and when it is necessary to establish the presence or distribu

tion of permeable layers, or to establish stratigraphic control, continuous coring may 

be necessary. Those items that must be identified before sampling methodology can 

be selected are addressed below. 

1. The Intended Use of the Data, Le., Objectives of the SAP. These might include 

• providing input such as contaminant location, variability, and 

site contaminant concemration profiles tor future SAP design; 

• detennining whether contaminants are present above prede

termined action levels such as SALs: 

• providing information tor selecting remediation alternatives: 

• detennining the volume and location of media that must be 

removed or treated to achieve cleanup levels; and 

• verifying attainment of cleanup levels. 

Involving the correct personnel to develop SAPs is essential to success of the 

investigation. This selection will usually mean that at least one statistician will be 

involved at the outset of planning. Where soils are to be collected and analyzed, 

subject matter experts representing the disciplines of soil science, geology, 

geochemistry, hydrology, risk assessment, and analytical chemistry should also 

be involved, as necessary. The responsible FPL should be involved; the pubHc 

and the regulators should be included as necessary. 

When evaluating the problem to be resolved and identifying associated contami

nants, not only should the primary LANL process at the site be considered but 

also those processes that are related. For example, HE casting and milling opera

tions would leave a potential legacy of HE contaminants. However, the milling 

machines must have been lubricated periodically, and spilled lubricants might have 
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been cleaned up' :~,h degreasing (i.e., chlorinated organic) solvents, thus creating 

a potential legacy of petroleum hydrocarbons and chlorinated organics as well as 

the HE. Outputs of the planning process should include estimates of the tolerable 

decision errors. Factoring into the decision error are limits that should be estab

lished for tolerable sampling and measurement enor. 

2. The Types of Samples to be Collected. Grab samples are discrete samples taksn 

at a single location and depth or single point in time. Grab samples may be col

tected to establish 1he distribution of contaminants OltlBr a site. They are also use

tul1or monitoring changes in contaminant concentrationS own time and pinpoint

ing single spots of high contaminant concentration (i.e., hot spots). 

Composite samples, which are mixtures of indMdual grab samples or portions of 

samples, are useful for obtaining an estimate of average contaminant concentra

tions over a giwm space and time at re&atiwty low cosL Howvwar, cornpostting has 

a tendency to effect dilution of contaminants by mixing samples of higher concen

tration with samp&es of lower concentration. As a result, composite sampling is not 

appropriate tor identifying hot spots or when concentrations approach the detec

tion limit of the analytical method. 

Integrated samples are coDected by accumulating, either contiruxJsty or discretety, 

portions of the medium being sampled. They provide BVBrage concentration val

ues 011er a discrete time Interval and the sampling devices can often be programmed 

1or automatic sample acquisition. Integrated samples are typically collected from 

liquid and air media only. 

3. The Geographical Locations (Flat AlBa, HHJslde, Stream Bed, flit!.) of the sam

pling points. These will be aflec:ted by the intent of the SAP and the abUity to collect 

samples in the desired locations. • 

4. The Sampling Point Coordinates. Each sample collected rrust be linked to tour 

coordinates: the three spatial coordinates (X. y and Z), and the time of coltection. 

5. The Nature of the Material to be Sampled (Tuff, SoU, Sediment, Sludge, water, Air, 

Stack Gases, etc.). The material to be sampled will be detenninecl by expecta

tions associated with contaminant deposition and transport mechanisms and will 

influence the choice of sample collection tools and methods. For example, collec

tion of sandy (i.e., noncohesive) soils requires methodology that prevents sample 

losses from the collection tool between the point of collection until it is sately con

tainerized. Guidance on the selection of sample collection tools for various types 

of samples and types/conditions of media to be sampled are presented in Section 

3.0 of this appendix. An experienced field team member should be consulted 

when selecting sampling tools and a thorough inspection of the site should be 

made before or during SAP development so the nature of the media being sampled 

can be appropriately identHied. This might require the input of a geologist, hy

drologist, etc., to accurately characterize the media to be sampled. 

6. The Analyses to be Performed on the Collected Samples (Determined by SAP 

Objective(s)). Sample handling, storage, and transport can significantly affect the 

integrity of the samples. Collection of samples for volatile analyses requires that 

the sample be agitated as littJe as possible and the sample containers be filied as 

much as possible to minimize the headspace volume. Grab samples are the 

preferred sample type when determining volatile analytes or radionuclides, 

because volatiles can be lost through compositing or integration, and radionu

clides (e.g., Pu) are often distributed as particulates. Semivolatiles, pesticides, 
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polychlorinated biphenyl (PCBs), TPH, metals, and radionuclides are generally 

not subject to loss through volatilization, and therefore are not subject to the gentle 

handling constraints associated with the volatiles. 

Enough sample nwst be collected to provide sufficient material for completing all 

of the required analyses. This amount can be detennined easily by consulting the 

chosen anaJyticaJ methods, reviewing past experiences, consulting the appropri

ate LANL ER SOP, or consulting a member of the SMO or OSC Chemistry Team. 

Coordination with the SMO can be especially important if a particular sample type 

is being collected tor the first time or a particular suite of anaJytes is to be deter· 

mined tor the first time. It is usually best to collect more sample than necessary 

tor the required analyses in the ewnt that an analysis of the sample must be 

repeated. 

H a sample requires special handling, It is advisable to record on the chain-of· 

custody form accompanying the sample, end on the anaJyticaJ order, all special 

handling requirements. For example, if stones, vegetable matter, other debris, 

etc., should be excluded from the analyses, a note to that effect should ecc:om

peny the sample. 

7. The Preservatives snc:J Containers Used to Store the Samples (Dictated by the 

Analytes to be Determined and the Analytical ProtocoQ. Many enaJytes tend to 

adsorb to the inside walls of their containers. This causes en apparent loss of 

analyte because the adsorbed anatytes may not be transferred during sample 

preparation with the rest of the sample. Even worse, the loss of anaJyte may not 

be apparent at aJJ. Corwersely, contaminants can leach into the sample from the 

containers, especially H liquid is present in the sample. Thus, the choice of con

tainer can be C11ticaJ to obtaining accurate anatytical results. Chemical preserva

tives can retard or pRMtnt the plating of contaminants onto container walls. The 

choice of container closure (i.e., tid, cap, etc.) is also important, as the glues used 

to fasten liners into the closures can release contaminants into the sample. When 

standard anatytical protocols are used, containers and preservatives ere gener· 

ally dictated by the anatytical protocols.ln cases where sample preservation con

ditions ere not specified tor a particular analysis, en experienced chemist should 

be consulted tor advice. LANL·ER·SOP-o1.02 also provides guidance tor the pres

ervation end containerization of samples. 

8. Sample Holding Times, Storage, and Shipping. Because loss of analytes from 

sample degradation is a common problem, it is important not to store a sample tor 

too long a period before it is analyzed. The acceptable storage period (i.e., holding · 

time) is a function of the analytes of interest, the sample matrix, and the storage 

conditions. Most degradation rates are greatest soon after sample collection and 

decrease over time. However, biodegradation rates can increase with time as 

microorganisms increase in number. 

H a sacrifice in sensitivity is acceptable tor volatile organic contaminants/com

pounds (VOCs), the methanol extraction (NMED circa 1994, ER 10 number 52243) 

may be used to extract the analytes from the sample matrix on-site. The advan

tage of this on-site extraction technique is that the extract submitted tor analysis is 

more stable than the original sample with regard to analyte loss. Water samples to 

be submitted tor VOC analyses must be preserved with acid (e.g., sodium bisul· 

fate or hydrochloric acid) upon collection. 

Ught-sensitive analytes must be stored in dark-colored containers or in the dark to 

prevent photodegradation. Volatile organic compounds are easily lost through 
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agitation or mixing of samples und can be lost readily when the seal between the 

sample container and its closure is not air-tight It is therefore extremely important 

to ensure that the screw threads on sample containers and corresponding caps 

are tree of debris before the samples are sealed in the coniainers. All soil samples 

collected tor HE analyses should be frozen to prtM:Int degradation. Freezing can 

be effected by adding dry ice to the sample cooler. Chemical axidationlreduction 

of analytes tn a sample can be minimized by protection from atmospheric oxygen 

and by adding chemical preservatives. While sample preservation protocols typi

cally require adding a predetermined amount of preservative to a sample, It is not 

the amount of added preservative that Is important so rruch as the. condition that 

the added preservative is expected to craate and sustain within the saJT1)Ie until 

the sample is analyzed. H insufficient preservative Is added, the preservative might 

be consumed betore the sample is analyzed. 

Standard analytical methods typically spectty sample preservation and storage 

conditions and will serve as guidance tor sample preservation and storage tor 

other analytical methods. H using analytical methods that do not specify sample 

preservation and storage conditions, It is important to ensure that the selected 

preservatives do not interfere with the analysis. Consult LANL·ER.SOP-1.02 tor 

specific holding times related to various analyses. Where storage conditions are 

not specified, the DSC Chemistry Team lhoUid be consulted. 

9. Sample Co/Jection Costs snd Tme. Estimates of ~ing costs will be affected 

by the time projected tor sampling, the number of personnel tnwiYed in the sam

pling effort, the raJn'lber of samples to be collected, the costs of training the sam

pling personnel, costs tor equipment rentaVpurchase (e.g., drill rigs), and costs 

devoted to packaging and shipping samples. Tme schedules can be affected 

signfficantty by the avallabflity of equipment and weather. Equipment avaUability 

may be a more significant issue tor large Items such as drll rigs, tor which avail

abDity could be limited during peak sampling season. Failure to achieve quality 

standards or to satisfy DOOs is not an acceptable consequence of reducing costs. 

10. Waste Minimization. Sampling plan implementation results In the generation of 

sampling waste such as discarded environmental materials, decontamination flu

ids, and used disposable sampling equipment. These and other wastes gener

ated during sampling must be managed In accordance with LANL-ER-AP-5.3, 

and minimized in accordance with LANL-AR-1o-8. 

3.0 THE SAMPLE COLLECTION METHOD SELECTION PROCESS 

After considering the above aspects of sample collection/storage and shipping, the 

sampling equipment and sampling methodology may be selected, consistent with SAP 

objectives, etc. This selection requires that the collected samples are representative of 

the medium being sampled and that they be collected and nandled in a manner that 

preserves their integrity. The sall"&ppe collection methods must be chosen to obtain 

those samples that best represent the media of interest. 

The selection of sample collection methods and sampling apparatus will depend pri

marily on the nature of the medium to be sampled, the analyses to be performed on 

the sample, the type of sample to be collected (i.e., grab or composite), the sampling 

depth, the sampling costs, and availability of sampling equipment LANL-ER-SOPs 

01.01 through 01.04 present requirements and guidance for sample collection, pres

ervation, packaging, transportation, and storage. The discussions below provide a 

summary of the conditions tor which selected sampling tools are most appropriate. 
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1. Soil and Sediment Sampling. Table II-1 presents those sampling tools most useful 

for collecting environmental soil and sediment samples. For ephemeral streams 

these methods are suitable for sampling stream beds in the absence of water; 

when the stream bed is under water, refer to Table 11-2 or 11-3. 

Augers are especially suited to collecting composite samples because the augering 

action homogenizes the soil, whereas they are not useful for collecting samples 

for volatile analyses because the augering action causes loss of volatiles. Augers 

ere not recommended for collecting cohesionless soil samples as the sample may 

not be retained when the auger is rei'TIOVed from the ground. The open tube sam

pler is recommended 1or collecting samples that are to be characterized lithologi

cally. Scoops are useful only 1or collecting surface grab samples, which may then 

be compositecl either at the sampling site or in a laboratory. They are not recom

mended 1or collecting volatiles becatiSe the act of scooping and pouring the samples 

into a container can cause loss of volatiles. Thin-walled tube samplers can be 

used with or without sample liners to collect core samples. When used with a 

stainless steel or brass tiner, the liner can be easily sealed with end caps after 

sample collection and submitted tor volatiles analyses. H a clear plastic liner is 

used, lithologic descriptions of the core can be obtained. The thin walled tube 

sampler, ~liSe It is pushed into the ground hydraulically rather than being tamped 

or hammered into the ground, does not compact the soil. It is thus well suited to 

the detennination of geotechnical parameters such as porosity, hydraulic conduc

tivity, grain size distributions, and Attert>erg limits. For soil sampling at depths 

greater than 5 fl., mechanical drivers such as auger drill rigs are typically used to 

push the sampling tool into the ground. 

Table 11-2 presents sampling tools useful tor sampling drainage sediment from 

flowing rivers, streams, and surtace water drainage. H the flowing water source is 

dry at the time of sampling, the sampler should refer to Table 1-1 for soil sampling 

methods. 

Sediment sampling may be used to determine if contaminants are migrating down

stream of the potential contaminant source. Samples should be taken from those 

areas such as ponds and low-lying pending areas in which contaminants can 

accumulate during periods of fiO>N. If background samples are needed, they should 

generally be taken from upstream of the potential contaminant source. 

Use of dippers and scoops should be confined to shallow waters of low flow rates. 

The dipper may be more effective than the scoop at retrieving fine grained sedi

ments, but due to the lack of a good cutting edge its use is generally limited to soft 

sediment. 

The methods most appropriate tor sampling sediments in standing water include 

the scoop, dipper, and box and dredge samplers. All of these except the dredge 

sampler are most useful in shallow water. The box and dredge samplers used With 

a wire line can be used in deep water. Table 11-3 is a tabulation of likely applications 

of these sampling tools. 

2. water Sampling. Table IJ-.4 presents sampling methods useful for collecting samples 

from streams, rivers, and drainage flows. The bottle submersion approach is the 

simplest, requiring that a bottle attached to an extendible arm be submerged be

low the water surface until it is full. The subsurface filling of the bottle prevents the 

loss of volatiles. If samples are to be composited after collection, volatiles analy

ses should not be perfonned on the cornposited sample because of the great 

.· ; 
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JABLE 11-1 

RECOMMENDED USES FOR SOIL SAMPUNG TOOLS 

Analya .. 

Approxlmete 

Sempllng Non· Sample S•mpllng Applicable 

Tool Vol•tllel volatllee1 -rype:a Depth ER SOP 

Hand Auger All except 06.10 

~ geotechnical AC,VC Oto 5.0ft. 06.18 

Open Tube 
(Trier) ~ No Lithology 0 to 5.0tl. 06.17 

Rrlg~r Yes3 Yes Gra.AC 0 to 0.7 ft. 06.11 

Scoop (Spade 
Yes3 

All except 

and Scoop) geotechmcal Grab,AC 0 to 0.5 ft. 06.09 

Split Spoon Yes Yes Grab, AC, VC, Oto2tl. 06.241l 

Split TUbe (Ccn 0.5 to 5.0 tt.; >5 

Barrel) 
·tt. wllh 

All except Grllb, VC, mechanical 

~ geotechnical Lithology driver 06.26 

Spltt Tube wllh 0.5 tD 5.0 tL; 

ss• .,.,. (Core >5 ft. Wllh 

Bani) All except rnechenical 

Yes geotechnical Grab, VC, driver 06.26 

l'l*l-Walled 0.5 to 5.0 tt.: 

TUbe6 >Stt. wllh 
mec:henicel 

Yes All Grab drhler 06.10 

1 .,...._~,_.._ .................... PCBI.
IIIIIIilll,~.-- Pl!rl ......... l*l.......-.n ..,...,.,.... 

2 Gnlb • pWl ..,.; At; • .... ~ ..,.; VC • W1bJ W"'jJ I b --; &.ltll*lgy •lhllogy f lpliUii 

3 Cwllle il..ciiD CIOheci_,.....IDr ...... ~ lllfiiiiiiiiUCDIIII.illlldtDr ...... . ....... _. 
6 8S......, IDCGIII*iidlidtDr Cllllllc*l8 ....... Ill lie...,_.., ......... Ad' 'C8'CJIIOIW ...... 

TABLE 11-2 

SOIL SAMPUNG TOOLS USEFUL FOR SAMPUNG IN FLOWING WATER 

Analyaee 

Approximete 

Sempllng Non- S•mple S•mpllng Applicable 

Tool Volatiles volatllee1 Type2 Depth ER SOP 

· Dredge SaFnP'er 
Yes3 

All except Grab,AC, 

{Ponar Grab) geotechnical Lithology 0 to 0.5 tt. 06.141l 

Gravity Corer Grab, AC, VC, 

Yes Yes Lithology Oto3tl. 06.1. 

Hand Corer Grab, AC, VC, 

Yes Yes Lithology Oto3tt. 06.1. 

Scoop!Trowel Yes3 Yes3 Grab,AC 0 to 0.5 tt. 06.1. 

1 hcludllli fWC*!Choir:al ~. tlelbicideS, 1Mta15, PC&s. peltic:ides, ~. ~- orpnics, erw:1 '*'...,....... 
~-

2 G111b • pat!..,._; At:. • _. U:Wi;pcwbsio ..,.,..: VC• Wftical U:Wi;pcwbsio ..,.,..; Llh*lgy •lhllogy ~~ 

3 C.. .. I8ICIID CDbeei..,..IDr .... .,.,.., tiUI. nDI NQIIII•Ided IDr l1il UH. 
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IABLE 11=3 

SOIL SAMPUNG TOOLS USEFUL FOR SAMPUNG IN STANDING WATER 

Analyses 
..• Approximate 

Sampling Non· Sample Sampling Applicable 

Type2 

Toot Volatiles volatlles
1 Depth ER SOP 

Dredge~r All except Grab;AC; 

(Ponar Grab} Yer.3 . peotechnical Lithology 0 to 0.5 ft. 06.14 

Gravlly Corer Grab; AC; VC; 

Yes Yes Lithology Oto3tl. 06.14 

Hand Corer 
Grab; AC; VC; 

Yes Yes Uthology 0 to 3 fl. 06.14 

Scoop!Trowel Yer.3 Yes3 Grab; AC 0 to 0.5 fl. 06.14 

1 "*- fiC*idiieal P*WI~. hittt~Cbis, ftW1115, PC85, pn1icides,llldionudiOM, ~ orglflic5,1nd tDial petrOleum 

~-
2 ~. gr.tl ..... ; Ar..-' ~ ....-: vc.--' CZIIIIpCid8 8M'CIIe; L.lhiGgy. ~ o.criplion 

3 Clln .. IMd tD C1111Kt ~ tDr ._ ...,_,IIIII il 1101-ili*IIIIIG tDr hi-· 

potential for loss of snatytes during compositing. All but the dipper method are 

useful for collecting composite samples. The dipper method should only be used 

for collecting &amples that will not have volatile organic analyses performed on 

them. 

Sampling of standing surlace water (see Table 11-5) should be conducted based 

on the SAP requirements which should include a consideration of suspected con

taminant concentrations and natures of the COPCs. For example, H dense organ

ics that are immiscible with water are to be sampled, 1hose contaminants are most 

likely to be round at the bottom of the body of water. However, water-immiscible 

COPCs that are less dense than water are most likely to be found at the surface. 

IABLEIH 

TOOLS USEFUL FOR SAMPUNG FLOWING SURFACE WATER 

Analyaes 

Approximate 

Sampling Non· Sample Sampling Applicable 

volatlles1 . Type2 

Toot Volatiles Depth ER SOP 

Bottle 
Submersion Yes Yes Grab. AC.I 0 to 0.5 ft. 

Dipper No Yes Grab. AC,I o to 0.5 tt. 

Extendible 
Yes3 

Bottle Sampler Yes Grab, AC, I, VC 0.5 to 5.0 fl. 

Extendible 
Yes3 

Tube Sampler · Yes Grab, AC; I; VC 0.5 to 5.0 tt. 

Single Stage 
Sampler No Yes Grab Surface 

Peristaltic 
Pump Yes Yes Grab. AC; t; V 0.5 to 5.0 tt. 

1 lndullls l'lllbicldeS, melaiS, PCBs, pesticiCSes, radlonuCiides. aemiv018tile orpana, ana IDtal petrOiewn tlydroc;alban$. 

2 Grab. grab umpe; Ar. • .,.., c:ompollle ~; I• ~ted sample; VC • wltical ~..,.,. 

3 c.n be UMd 10 c:oleCI ~ tor .... analyMs, but is not rwc:onvnetlded tor l'lis UH. 

06.13 

06.13 

06.13 

06.13 

06.29 

06.13 

:.· • ,; -~: , CJAPP. Revision 0 
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Groundwater might be sampled using a pump to bring the water to the surtace 

and into a sample collection container or it might be sampled using a container 

that is lowered into a groundwater monitoring weU. In the case of vacuum lysim

eters which are useful tor collecting soil water in the vadose zone, a porous cup is 

buried beneath the ground surface and the surrounding water is pushed into the 

cup under a pressure differential. Table 11-6 presents various sampling tools used 

at LANL that are appropriate tor groundwater. 

3. Container Sampling. This section addresses sample collection from drums, tanks, 

and bags. Sampling of closed drums can be dangerous, depending on the drum 

contents. When the contents are unknown, ~&mote mechanical deYices made of 

-nonsparking• materials can be used to pierce the top of the dnm prior to sam

pling to allow combustible vapors to escape sately. See Table 11-7. 

JABLEIHi 

SAMPUNG TOOLS USEFUL FOR SAMPUNG STANDING SURFACE WATER 

Analysea 
Approximate 

Sampling Non· Sample Sampling Appllc•ble 

Tool Volatiles volatllea 1 Type a Depth ER SOP 

Bottle 
Submersion Yes Yes Grab,AC,I 010 0.5 ft. 06.13 

Dipper No Yes Grab,AC,I 0110 0.5 ft. 06.13 

Extendible 
BOftle Sampler Yes' Yes Grab, AC, I, VC 0.5 10 5.0 ft. 06.13 

Extendible 
TubeSafi1Jier Yes3 Yes Grab, AC. I, VC 0.5 to 5.0 ft. 06.13 

Kemmerer 
Bottle Sampler Yes3 Yes Grab. AC, I. VC 0.5 to >5 tt.• 06.13 

PeristaltiC 
Pump Yes3 Yes Grab. AC. I, V 0.5 to 5.0 ft. 06.13 

1 ~ twlbicic*,melaiS, PCB$, peslidOM, ... dillnucliOes. a.nillallltile orgenicl,..,.,..,.,..,.....,. ~·· 
2 Grab • ~ ..,_; AC • arMI aii1IPQIIIe _,.; I• ~~-ample; VC • ..,.._, CIJfllpCIAe .... 

3 c.n a. ...ciiD CDiec:lurnpllil; tor .... -'YM5.11Ut il nac .......... ldliCitor .-.... 

<& Most ~teal Cleplh5 vr-ter Nn SIL 
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TABLE IH 

TOOLS USEFUL FOR SAMPUNG GROUNDWATER AND SOIL WATER 

Analyua 
Approxlmete 

Sampling Non· 
volatiles 1 

Sample 
Type2 

Sampling Applicable 

Tool Volatiles Depth EA SOP 

Bailer Yes3 Yes Grab, r' Oto 30fl.6
 

Bladder Pump Yes Yes Grab, I, vr! Oto >30ft. 

VIIC&Un 
Lyslmeter1 Yes Yes Grab. I Oto6tt. 

Pressure-
vacuum' 
Lysimeter Yes Yes Grab, I o to 50 fl. 

High Pressure-
Vacuum 
Lyslmeter1 Yes Yes Grab, I Oto >50ft. 

Piston Pump Yes3 Yes Grab. I. vc" Oto >30ft. 

Submei'Sll* 
Pun., Yes' Yes Grab, I, vc" 0 to >30ft. 

Syringe 
Sampler Yes Yes Grab 0 to >30ft. 

1 na.a.IWt1Jicllcla ......... f'CBI, ~. ~ • ...,...... ~.., "*
'~~ .. 

2 ~-II'KI....-:IG•-'~....-;I•~..,.
;VC•WIIIclll~ .... 

3 c.n 11e UNdiD CDIIcl_,... tor._~. a~~~~ a • ...... ,.,.ldld tor ...... 

4 ~. tllll fiCII ... ,.....,.,_, ~ •liftL 

5 c.n 1111 a..o .,_,.. ~~ ao t.. ~ .. .,......._ o.pl'la..,. ..,.,t. 
I HDINWiili•IIOICI tor Cllay loll. 

06.03 

06.03 

06.05 

06.05 

06.05 

06.03 

06.03 

06.03 

The hand auger is recommended tor sampling soils from drums when toxicity 

characteristic leaching procedures (TCLP) or radionuclide testing will be performed. 

Compositing is also recommended except when collecting samples tor volatile 

organic analytes. The auger is especially effective tor collecting composite samples 

because the augering action tends to homogenize the samples. 

4. Air Sampling. Air canisters such as SUMMA canisters can be used to collect 

relatively large volumes of gases tor subsequent analyses. Air and exhaust gases 

can be trapped on a sorbent and later released from the sorbent material for 

analysis. The volatile organic sampling train (VOST) can be used to collect volatile 

organic contaminants with boiling points less than 100 °C. See Table 11-8. 
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TABLE 11-7 

TOOLS USEFUL FOR SAMPUNG CONTAINER CONTENTS 

An•ly••• 

S•mpling N•ture of Non- S•mple Applicable 

Tool S•mple Vol•tll•• vol•tll•• 
1 Type2 ER SOP 

Coliwua Sludges, 
Sampler Uqulds, 

Yes3 Grab, f 
Slurries Yes 06.15 

Hand Auger Soli& No Yes At;,VC 06.18 

Open Tube 
(Trier) No No Lithology Oto S.Oft. 06.17 

Thin-walled 
· Tube Safi1JIIr 
wtth~~r Soli& Yes Yes Grab 06.10 

Thiel Sampler Dry Powders or 
Granules No Yes Grab 06.16 . 

Weighted BoiiJe Uquldsand 
Slurries .. 

T•nlcs vu3 Yes Grab,VC 06.19 

1 ....................... PCk.p ....... ~..,.._,.,, DIJII'*&,.., .... ........,....,.. ........ 

2 Dnltl•v-b..,....;~•--OIAI ...... ..,....; I•~8MIPII;YC•Wibi01AI
 ...... ....... 

a C......llll.....,ll'iouldlle••..,,.,~.,...-......,., ............ ....._ 
• '< ;...., ... ..,. .. ......,...,. r " 
liS• ...... _._ 

TABLEIH 

TOOLS USEFUL FOR SAMPUNG AMBIENT AIR AND EXHAUST STACKS 

Analyses 

S•mpllng N•ture of Non- S•mple Appllc•ble 

Tool S•mple Vol•tlles vol•tlles 1 Type2 ER SOP 

Canister Air or exhaust Yes3 No Grab, I 06.22 

Alter Air or Exhaust No Yes I 06.25 

Volatile Organic 
Sampling Train Air or Exhaust Yes No I 06.21 

, ~ .. lbicllllls. mellls, PCBs, peltlcllde$, .. ~.lei1Wolatilll Of9WiiCI,.., ... ~ ~. 

2 Gr.b. grlb urnpe; •• n.g...a umple 

3 Not NWIIil•iCIIICI tor polar, higtily wa1er1011Jbie cornpouncls aUCh as alcanals, ....,_,and IICa1DI'IIIrlll, 
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1.0 INTRODUCTION 

Tabulated in this appendix are the analyses and related information provided through 

't}e LANL analytical laboratory contracts Statement of Work (LANL 1995, 49738). 

dion 2 tists, for RAS, estimated detection limits (EOLs) for inorganic analytes, and 

.:.1imated quantitation limits (EQLs) for organic, HE and radiochemical anatytes. Sec

tion 3 lists data for NRAS. 

EOLs are based on the Contract laboratory Program -contract Required Detection 

Umits (CROLs): which are not necessarily achievable in real wor1d samples. EOLs 

listed for soiVsediment are based on wet sample weight but, normaHy, data are re

ported on a dry weight basis, thus causing EOLs higher than those cited for dry weight. 

In parts of this appendix, references are made to analytical methods that are approved 

for quantifying specific analytes or analyte suites, by citing the associated method 

numbers. Method numbers in this appendix that are preceded by -sW' indicate meth

ods belonging to the SW-846 analytical methods compendium (EPA 1986, 31732). 

2.0 ROUTINE ANALYTICAL SERVICES 

2.1 lnorganlcs (Metals and Inorganic Compounds) 

2.1.1 Sample Preparation 

Following are the sample preparation procedures that are appropriate for use in deter

mining metals. Methods from the most recent version of SW-846 should be used, 

"'lthough CLP sample preparation procedures (from Statement of Work ILM03.0 or 

:..., .10re recent) may be used, H appropriate for the matrix. 

• SW-3005 Acid digestion of waters for total recoverable or dis

solved metals for analysis by flame AAS or ICP; 

• SW-301 0 Acid digestion of aqueous samples and extracts for 

total metals for analysis by flame AAS or ICP; 

• SW-3020 Acid digestion of aqueous samples and extracts for 

total metals for analysis by furnace AAS, with the exception of 

As and Se, which are to be prepared according to methods 

7060 and n40; 

• SW-3040 Dissolution procedure for oils, greases or waxes 

(microwave digestion of these samples is preferred); 

• SW-3050 Acid digestion of sediments, sludges, and soils. 

• SW-1311 TCLP (note that changes made in the Federal Reg

ister, Volume 57, No. 227, p. 55114, must be incorporated); 

and 

• SW-3015 and SW-3051 Microwave digestion procedures. 

111-1 
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2.1.2 Target Anatyte Ust and Detection Umlts 

EOLs are presented in Table 11~1. For water samples, the EDLs are baSed on CLP 

CROLs. 

Mercury should be detennined by the cold vapor 1echnique with 1he EDL for water • 

0.2 J1QIL and the EOL tor soils a: 0.1 m~. The cold vapor technique soil EDL is 

based upon 8 1-gram sample taken to 8 final volume of 100 mL This is a TCLP metal 

and may be requested as 8 separate detennination. 

In cases where the EOL tor 8 metal cannot be met using ICPAES, or false positives are 

suspected to be 8 problem at 8 laboratory, the subcontrBctOr must use the GFAA 

technique (e.g •• method SW7841 for thallium and method SW7421 for lead) or 

ICP-MS technique (e.g. method SW6020). 

TABLE 01-1 

DETERMINATlON OF METALS 

ICPAES1 GFAA or ICP.US 

Analyte Water, mg/L Solla, mp/Kg• Water, mgll. Bolla, mg1Kg2 

Alunirun 200 «) 

Antimony 60 12 

ArHntc1 Mf NFf 10 2 

BalUn 200 ..0 

Beryllium 5 1 

eacmul\1.1 5 1 

Calcium 5000 1000 

Chromium--v '10 2 

Cobd 50 10 

Copper 25 5 

Iron 100 20 

Leacr' s 0.6 , 0.2 

Magnesium 5000 1000 

Manganese 15 3 

Nickel 40 8 

Potassium 5000 1000 

Selenium3 NFf NR4 5 1 

Sllve,U 10 2 

Sodium 5000 1000 

Thallium NFf NFf 10 2 

Vanadium so 10 

Zinc 20 4 

tor ;n 1 FWcal •IIIIKI m8llOCI ICPAES ~ il SW&O'IOA. 

2 &oil EDLs tor ICPA£5, GFM. _., ICP..CS ~ ereiiUeel ~a 1-gram umple ~Men~ a._, wa1Ume o1200 mL.. 

3 Thll ilalOIIICity Characariltic ~ Procllcan (TCLP),......., m~y be ntQIJeS1ed as a -.pame .......,, .... ,. n. TCLP 

~ lmlllara,. EDL.1 tor._.~- MllhM2 SW-131 1 (7182) il .. lllltrloG ~Ill UMd tor TCLP. 

• NR • not NQiilii•IIIIKI. analyllltiOI*! not be ..... .,._, Uling hi mahld. 

6 A1amic..,.., CM) met1Ddl or ICP-MS m1Y 8o IIIUied tor._.~ 

111-2 OAPP, Revision 0 



'" 

TCLP metaJs (identified as footnote 3 in Table 111-1) may be requested as a separate 

determination. Laboratories should consider EDLs forTCLP metals using the TCLP to 

be the regulatory limits. Method SW-1311 (7 192) is the method to be used for TCLP. 

, . anide may be determined using methods SW9010, SW9010A, SW9012, or EPA 

'~.2.The EDLs for cyanide are 10 ~(water) and 0.05 mg/kg (soils). The soil EDL 

for CLP ILM03.0 method 335.2 is based upon a 5-gram sample taken to a final volume 

of250ml. 

The contractor may vary weights and final volumes for metals and cyanide analyses; 

tlowiM!r, any allowable variance must still meet the EDL 

2.2 Volatiles 

Table 111-2 identifiBs the volatile target analytes and associated EOLs. The US EPA 

methods that are options for use are method SW8260 (11190 or more recent) or the 

CLP method for volatiles (OLM02.0 or more recent, using capillary column). These 

methods are based on purge and trap sample extractiorVconcentration followed by 

gas chromatography/masS spectrometry analysis. 

Tentatively identified compounds (TICs) may be requested. H requested, they should 

be identified and quantitated per the CLP method for volatiles, OLM02.0 (or more 

recent). 

TABLEIII-2 

VOLAllLE TARGET ANALYTES AND EQLS 

Target Analyte Water, mgiL 

Chloromethane 10 

Vinyl Chloride 10 

Bromomelhane 10 

Chloroethane 10 

Acetone 
20 

Dichlorodifluoromethane 10 

lodomethane 
5 

Trichlorotrifluoroethane 5 

Trichlorofluoromethane 5 

Methylene Chloride 5 

1,1 ·Dichloroethene 5 

Carbon DisuHide 
5 

1,1-Dichloroethane 
5 

1.2-Dichloroethene (total) 10 

Bromochloromethane 
5 

Chloroform 
5 

1.2-Dichloroethane 
5 

1, 1-Dichloropropene 
5 

2-Butanone 
20 

2.2-Dichloropropane 
5 

OAPP, Revision 0 
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Soli/Solids, 
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10 

10 

10 

10 

20 

10 

5 

5 

5 

5 

5 

5 

5 

10 

5 

5 

5 

5 

20 

5 

mg/kg 

11,·,. 

March 1996 



~ .. -,--- - . - . 

TABLE 111-2 

VOLATILE TARGET ANALYTES AND EQLS (Continued) 

1,1, 1·Trichloroethane 5 5 

Carbon Tetrachloride 5 5 

Benzene 5 5 

1 ,2-Dichloropropane 5 5 

Trichloroethene 5 5 

Dbomomethane 5 5 

Bromodic:hiOromethane 5 5 

t-1,3-Dichloropropene 5 5 

c-1,3-0ichloropropene 5 5 

1.1 ,2-Trichloroethane 5 5 

1,3-0k:hloropropane 5 5 

Chtorodlbromomethane 5 5 

~2.Pentanone 
20 20 

Toluene 5 5 

2-Hexanone 20 20 

1,2-Dibromoethane 5 5 

Tetrachloroethene 6 5 

Chlorobenzene 5 6 

1 ,1, 1 ,2-T etrachloroethane 5 5 . 
Ethylbenzene 5 5 

D,ny>-Xylene (mixed) 5 5 

Styrene 5 5 

Bromoform 5 5 

1,1,2,2,-Tetrachloroethane 5 6 

1.2.3-Trlchloropropane 5 5 

lsopropylbenzene 5 5 

Bromobenzene 5 5 

n-Propylbenzene 5 5 

2-Chlorotoluene 5 5 

4-Chlorotoluene 5 5 

1,3,5-Trimethylbenzene 5 5 

1en-Butylbenzene 5 5 

1.2,.._ Trimethylbenzene 5 5 

sec-Butylbenzene 5 5 

1 ,3-Dichlorobenzene 5 5 

1,,..0ichlombenzene 5 5 

p-lsopropyltoluene 5 5 

1.2-0ichlorobenzene 5 5 

n-Butylbenzene 5 5 

1.2-Dibromo-3-Chloropropane 10 10 
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2.3 Semivolatiles 

Table 111·3 identifies the semivolatile target analytes and associated EOLs. The US 

0 A methods that are options for use are method SW-8270 (11190 or more recent) or 

, . ; CLP method tor semivolatiles (OLM02.0 or more recent). These methods are 

...ased on solvent extraction, concentration, and GC~S detection and quantitation. 

TICs may be requested. H requested, they should be identified and quantitated per 

the CLP method for semivolatiles, OLM02.0 (or more recent). 

2A Pesticides and Aroclors 

Table lll-4a identifies the pesticide and aroclor target analytes and associated EOL.s. 

The US EPA methods that are options tor use are methods SW-8081, dual column 

option, (11/92 or more recent) or the CLP method tor pesticideslaroclors (OLM01.8 or 

more recent). These methods are based on sotvent extraction, concentration, and 

GCIEC detection and quantitation. 

Since the EOls are sensitive to the nature of the sample matrix, Table lll-4b presents 

factors by which the EOLs in Table 111-48 are to be multiplied, depending on the matrix. 

2.5 High Explosives 

Table Ill-Sa presents the HE target anatytes for method SW8330 and associated EQls. 

For water samples these anatytes may be determined using either of the following 

methods: 

• SW8330,or 

• US Army Toxic & Hazardous Materials Agency (USATHAMA), 

1990, •Improved Salting-Out Solvent Extraction Method for 

Determination of Low Levels of Nitroaromatics and Nitramines 

in Groundwater" coupled with the USATHAMA 6f30I88 -oe
termination of Explosives in Water by High Pressure Liquid 

Chromatography" (method no. UW14). 

For soil samples, the analytes in Table Ill-Sa may be determined using either of the 

following methods: 

• SWB330,or 

• USATHAMA, August 1989, "Reversed-Phase Method for the 

Determination of Explosive Residues in Soil." 

Table 111-Sb lists additional HE analytes that may be determined using USATHAMA 

analytical methods. 

~ • - .... ' . .. .. 
i . 
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TABLE 111·3 

SEMIVOLATlLE l ARGET ANAL YTES AND ASSOCIATED EQLS 

1 

Target Analyte Water, mg/L Soil/Solid, mg/kg 

Acenaphthene 10 330 

Acenaphthylene 10 330 

Aniline 20 660 

Anthracene 10 330 

Azobenzene 20 660 

Benzo(a)anthracene 10 330 

Benzoic acid 50 3300 

Benzo(b)flouranthene 10 330 

Benzo(K)ftouranthene 10 330 

Benzo(g,h,l)perylene 10 330 

Benzo(a)pyrene 10 330 

Benzyl alcohol 20 1300 

Bis(2-chloroethoxy)methene 10 330 

Bis(2-chtoroethyl)e1her 10 330 

...Sromophenyl phenylether 10 330 

Butylbenzylphthalate 10 330 

"-Chhoroanlline 20 1300 

~3-methylphenol 20 680 

2-Chioronaphthalene 10 330 

2-Chlorophenol 10 330 

"-Chtorophenyl phenylether 10 330 

Chryaene 10 330 

Dlbenz(a,h)anthracene 10 330 

Dlbenzoturan 10 330 

1.2-Dichlorobenzene 10 330 

1,3-0ichlorobenzene 10 330 

1,4-0ichtorobenzene 10 330 

3,3'-0ichlorobenzidine 20 660 

2,4-Dichlorophenol 10 330 

Oiethytphthalate 10 330 

Dimethyl phthalate 10 330 

2,4-0imethytphenol 10 330 

2,4-0inltrophenol 50 1600 

Oi-n-butylphthalate 10 330 

4 ,6-0inttro-2-rnethylphenol 50 1600 

2.4-0inltrotoluene 10 330 

2.6-0inltrotoluene 10 330 

Oi-n-octyl phthalate 10 330 

Bis(2-ethylhexyl)phthalate 10 330 
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TABLE 111=3 (Continued) 

SEMIVOLATlLE TARGET ANALYTES AND ASSOCIATED EQLS 

. 1 

T1rget Analyte Water, mg/L Soli/Solid, mg/kg 

Ruoranthene 
10 330 

Fluorene 
10 330 

Hexachlorobenzene 
10 330 

Hexachlorobutadiene 
10 330 

Hexachlorocyctopentadiene 10 330 

Hexachloroethane 
10 330 

lndeno(1 ,2,3-cd)pyrane 10 330 

lsophorone 
10 330 

2-Methylnaphthalene 
10 330 

2-Methytphenol 
10 330 

4-Methytphenol 
10 330 

Naphthalene 
10 330 

2-NttroanUine 
50 1800 

3-NttroanHine 
50 1600 

4-NIIroanUine 
20 660 

Nitrobenzene 
10 330 

2-Nitrophenol 
10 330 

4-Nttrophenol 50 1600 

N-Nitrosodlrnethytamine 10 330 

' N-Nitrosodiphenylamine 10 330 

N-Nitroso-0-n-propylamine 10 330 

2,2'-oxybis(1 ..Chloropropane) 10 330 

Pentachlorophenol 50 1600 

Phenanthrene 
10 330 

Phenol 
10 330 

Pyrene 
10 330 

1,2.<4-Trichlorobenzene 
10 330 

2,<4,5-Trichlorophenol 
50 1600 

2,<4,6-Tnchlorophenol 
10 330 

1 EOL.s tor 10~ •re bUed on no Gel Penne81lon Chromatography (GPC) dean-up beng pertonned. The l8borlltolies' GPC eowpmem will 

oeternw111 wtl8t tne EOL is. based on 1he YOlurne ol e:nracttne GPC eou~t uses. However, it possible, the 18boratones snould 

c:onc.nll'al8 1he GPC 8lllratl10 8 wkme tn8IITIP8S hi EQL tor 8 ~ lhlll unoe..-nl GPC de8Tt-Up no more 1h8n twiCe hlll51ed E0L. 
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TABLE 111-41 

PESTICIDEIAROCLOR TARGET ANAL YTES AND EQLS 

Analyte Watera, mg/L (SH alao Table lll-4b) 

Aldrin 
0.05 

o-BHC 
0.05 

p.&C 
0.05 

6-&tC 
0.05 

-y-BHC (Lindane) 
0.05 

o-Chlonsane 
0.05 

?Chlordane 
0.05 

•.•·..ooo 0.10 

•.•·-ooe 0.10 

•.•··DDT 0.10 

Dieldrin 
0.10 

Endosulan I 
0.05 

EndosuHan II 
0.10 

Endosuttan suHate 0.10 

Endrtn 
0.10 

Endrtn ketone 0.10 

Endrin Aldehyde 0.10 

Heptachlar 0.05 

Heptachlor epoxlde 0.05 

Methoxychlor 0.50 

Toxaphene 5.00 

Aroclor-1016 1.00 

Aroclor-1221 2.00 

Aroclor-1232 1.00 

Aroclor-12•2 1.00 

Aroclor-12.S 1.00 

Aroclor-12S4 1.00 

Aroclor-1260 1.00 

TABLE IIHb 

EQL ADJUSTMENT FACTORS FOR VARIOUS SAMPLE MATRICES 

Matrix Factor 1 

Ground Water 
, 

Low-concentration soli by sonication2 33 

High-concentration soli and sludges by sonication2 1000 

Non-water miscible waste 
10,000 

1 To Clbllll'\ .. nwtrD .... IOirll ~ ~ .. ECL il Table H~ by hs taclllr. 

2 Thilt.c::~Dr II bMeC1 an no GPC ~. The taclor will vary tor aoil..,.,_ Nt &nlerVO GPC, baed on .. GPC...,.... UMd 

...,. ol..-cl put bDugll GPC). The lltlorUiriU ahOuiCI ~ .. tnal WOIIme crt .. GPC e-.ct to u.p meke hS t.c1or no 

.,...... .., 16, • pcllllllle. 
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TABLE Ill-Sa 

NITROAROMAnC AND NITRAMINE HE TARGET ANAL YTES AND EQLS 

EQL
1 

W•ters, ~g/L Solis, mg/Kg 

T•rget An•lyte Abbrevl•tlon Low Level High Level 

Oclahydro-1,3,5,7· (HMX) N> 13.0 2.2 

tetranltro-1,3,5,7-

tetrazoclne 

Hexa~1 ,3,5-trinltro- (RDX) 0.84 1<4.0 1.0 

1,3,5-triazine 

1,3,5-lrinltrobenzene (1,3.&-TNB) 026 7.3 0.25 

1,3-Dinttrobenzene (1,3-0NB) 0.11 .c.o 0.25 

Meth)+2,<4,6- {TetJyl) N> 20.0 0.65 

trinltrophenylnltrarrine 

Nitrobenzene (NB) 
Nj 6.<4 026 

2,4,6-lrinltrotoluene (2,4,6-TNT) 0.11 6.9 0.25 

4-Amino-2.6-dinltrotoluene (4-Am-ONT) 0.06 N> N> 

2-Arnino -4,6-dinttrotoluene (2-Am-ONT) 0.035 N) 026 

2,<4-Dinltrotoluene (2.4-0NT) 0.02 5.7 0.25 

2.6-Dinltrotoluene (2.6-DNT) 0.31 9.4 0.26 

2-Nitrotoluene (2-NT) N> 12.0 0.25 

3-Nitrotoluene (3M) N> 7.9 0.25 

4-Nitrotoluene (4-NT) N> 8.5 0.25 

1 'T'- ECLs .,ply rtrly ID .. sw.46 .-.! USATHAMA me1t1oc1s llllled m-.. tl "NO" eppurs W\ a ..U, .. EQL hall 1'101 ..... 

.... lli • .S. In._-·._.,. WI EQL. ol1.0 JI9'L IDr h low..,_,_..,_ ancl WI EQL. ol10 mg/L. tar .. fl9l .......... 

..... .. lllllllng. 

TABLE III·Sb 

ADDmONAL HE TARGET ANAL YTES AND EQLS 

An•lyte W•ter, ~g/L, Soli, mg/Kg 1
 An• lytic• I Method 

Nitroglycerine 25 0.50 USATHAMA Aug., 1989, Reversed Phase HPLC 

Method tor the Detennination of NG and PETN in 

Water (or Soil, as applicable) 

Pentaerythritol 25 0.50 USATHAMA Aug., 1989, Reversed Phase HPLC 

l etranttrate 
Method tor the Detennination of NG and PETN in 

Water (or Soil, as applicable) 

Nitroguanidine 5.0 0.51 USA THAMA Aug., 1989, Reversed Phase HPLC 

Method tor the Detennination of Nitroguanidine 

in Water (or Soil, as applicable) 

Tetrazene 6.11 1.3 USATHAMA Reversed Phase HPLC Method tor 

the Detennination of letrazene in Water (or Soil, 

as applicable) 

Nitrocellulose 70.0 1\1) USATHAMA Reversed Phase HPLC Method tor 

the Detennination of Tetrazene in Water 
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2.6 Radiochemical Analytes 

Table 111-68 presents EOL.s tor commonty determined individual radiochemical ana

lyles as well as anatyte suites. The gamma spectroscopy anaJyte suite (see "'Multiple 

isotopes• in Table 111-68) is defined by Table lll-6b. 

TABLE llt-11 

TARGET ANALYTE EQL BY MATRIX; PCIIG OR PCIIL UNLESS 
OTHERWISE INDICATED 

Analyte Soli Water Technique' 

Gross alphalbeta 10.0 3.0 gas-proportional 

Gross alphalbeta 10.0 NA liquid sdnttllation 

S1ronti~ 2.0 5.0 gas-proportional 

Americiurn-24 1 0.1 0.1 alpha apectrDscOpy 

Ptuton1~238. -239 0.1 0.1 alpha spectroscopy 

'Thorillm-228, -230.-232 0.1 0.1 alpha apectrOscopy 

Thoriurn-230, -232 0.1 0.1 ICP-MS-RA (commonly 
requested nonroutine 
anatysil) 

~234. -235.-238 0.1 0.1 alpha apectrDscOpy 

Uranium-234, -235. -238 0.1 0.1 ICP-MS-FIA (commonly 
.. quested nonrouliM 
ana Iyaii) 

Tritium 300pCIIL 300 lquld adntlllatlon 

Multiple Isotopes Am-241: 1 Am-241:20 ganma apectroscopy 

(Table lll-6b) Cs-137:1 Cs-137: 20 

Grass gamma 2.0 100 Nai(Tl) or HPGE detection 

Total uranun 0.5 pglg 1 t'WL KPAT (conmor-o.'y requested 

nonroutine analysts) 

Total uranium 0.5 pglg 1 JJ.g/L ICP-MS (commonly 
requested nonroutlne 
analysis) 

Radium-226 1.0 1.0 assorted 

Radium-228 0.5 0.5 assorted 

Thori~234 1.0 20 assorted 

Lead-210 2.0 5.0 assoned 

1 The Llll AllmoS Nltional Labcntory lllllfiOds tor._ analy* era canaaneo., LA·10300-M, -...~end~ Chemil1ry: 

AnalyliCIITectlniQIIe$. Call Marla!l8fl*'ll. end Oudly AlaurWQ." 

2 h rillY be ~d hiii1I'Qnliulno&9 II not .,...nl 
3 KNiic ~ 8tlalylis. al5o ,...,_, 10 as ~r phospllormelry (AS'TM rlllhMI D517.W1) or UWIIc: .... , 

~· 
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TABLE llt-§b 

GAMMA SPECTROSCOPY SUITE DEFINmoN 

Nuclide Nuclide 
,,, 

aymbDI Nuclide name aymbol Nuclide Name 

Ac-228 actiniu~228 Pa-231 protactlnlum-231 

Am-241 americium-241 Pa-233 protactinium-233 

AmRad annlhll8tion radiation Pa-234m protactinium-234m 

Ba--140 barium-140 Pb-210 lead-210 

Bt-211 bisrnuth-21 1 Pb-211 lead-211 

Bt-212 bisrnuth-212 Pb-212 lead-212 

Bl-214 btsm~214 Pb-21<4 lead-21<4 

Cd-109 c:admium-109 Rs-223 radium-223 

Ce-139 cerium-139 Rs-22<4 ~224 

Ce-1<44 cerium-144 Rs-226 radil.lm-226 

Co-57 cobah-57 Ru-106 ruthenium-106 

Co-60 cobah-60 Rn-219 radOn-219 

C&-134 cesium-134 Se-75 aelenlum-75 

C&-137 ceaium-137 Sn-113 tin-113 

Eu-152 europium-152 Sr-85 strontium-as 

Hg-203 mercury-203 Th-227 thonum-227 

1-129 lodine-129 Th-234 thorium-234 

K-40 pota.ssltnJ'l-<40 ll-208 thallium-208 

L.a-140 lanthanum-140 u-235 uranium-235 

Mn-54 manpaneae-54 Y-88 ynrtum-88 

Na-22 sodium-22 Zn-65 Ztnc-65 

Np-237 neptunium-237 

3.0 NONROUTINE ANALYTICAL SERVICES 

Table 111·7 presents individual analytes and anatyte suites that comprise the NRAS 

included by the laboratory contracts SOW (LANL 1995, <49738). In some cases, refer

ences are made to the analytical methods that are approved or recommended, tor 

quantifying the listed parameter. Where analyte suites are listed but the analytes within 

the suite are not defined, the field unit is responsible for identifying which analytes are 

to be quantified, and for selecting the analytical method appropriate for quantifying 

the selected anatytes at the desired concentration levels in the applicable sample 

matrices. 
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TABLE 111·7 

NONROUTINE ANAL YTES, ANAL YTE SUITES AND RELATED 

INFORMAnON (Continued) 

~CROLEIN AND ACRYLONITRILE (soli and water) 

Method SW82.0 

Method SWBCm 

Method SW8260 or Method EPA 524 

~GENT BYPRODUCTS (soli end water) 

n ..... ".,._,1 -
'Organosutturs 

GBNX Breakdown Products 

DIMPJDMMP 

IMP A. MPA. Ruoracetic acid 

!ANIONS (aoll end water) 

Fluoride 
NltrltesJNttrates 

SuHates 

~ERBICIDES 

Method EPA515 

Method 1658 

Method EPA 531 

Method EPA 632 

Method EPA 632 

Method SWB150 

~OW DETECTION LEVEL FOR INORGANICS 

SaN 1CW1(CLP metals) 

~OW DETECTION LEVEL FOR ORGANICS 

Volatife Analysis (VOA). Method EPA 524.2 

Volatile Organic: Analysis (VOA), Method 1624 

Volatile Organic Analysis (VOA), SOW 6191 (CLP VOA) 

Semivolatlles (SV), Method 1625 

Organochlorine Pesticides 

!ORGANIC ANALYSES 

Method 8015Mf CADHS TPH 

~otal Recoverable Petroleum Hyctrocal'bons, Method EPA 418.1 

GC VOAs, Method SWB01018020 

Organophosphorus Pesticides 

Potyaromatic hydrocarbons. Method SW8310 

Picric Add 

!Total PCBs ·water and soli 

PCBs by Congener 

AlcohoJ.F lists 

Phenols 

VOA·F lists 

jAppendlx IX 

Volatile Organic Analyses (VOA) 

Semvolatites (SV) 

Pesticides/PCB'Ii 

' 111·12 
~) 

'·'' 
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TABLE 111-7 

NONROUTINE ANALYTES, ANALYTE SUITES AND RELATED 

INFORMATION (Continued) 

~ .torophenoxy Herbicides 

Organophosphorus Pesticides 

Dloxtns/Furans 

MetalS 

fTCLP (extrectlons and anoclated analy18S) 

~Zero Headspace Extraction 

tTurmter Extraction 

Volatiles 

Sernivolatlles 

Herbicides 

Pesticides 

Metals 

Reactive CN!Sulflcse 

De natty 

Flash Potnt 

'lpnltablltty 

ffMUqulds 

~ADIOCHEMISTRY 

Uranium by KPA 

Carbon-1~ (C-1~) 

Technetlum-99 (Tc-99) 

~ .lr Analyaea 

~,,, MethodT0-1 

MethodT0-2 

Method TC>-5 PAHs 

Method T0-13 PAHs 

Me!hodT0-14 

Volatile_Qr9a_nic Sampling Train (VOST) 

Fixed Gases 

Benzene, Ethytbenzene, Toluene, Xylene (BTEX} 

Method EPA 504.1 

Halogenated Volatiles, Method SW8010 

Aromatic Volatiles, Method SW8020 

Organophosphorus Pesticides, Method SW8140 

Volatile Organics by GCIMS, Method SWB240 

!Total Petroleum Hydrocarbon, TPH-G 

GFAA Metals AI, Se. Pb, Tl, CCI. Sb, Ag 

llJNUSUAL MATRICES 

!Tissue/Vegetation: 

OrganOChlorine Pesticides and PCBs. Method SW8080 

Metals by ICPAES, Method SW6010 (Each Metal tor Kemron) 

Me~ Method SW1470 

,, Non-soli solids: 

/ Volatiles 

Semivolatiles 
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TABLE 111-7 

NONROUTINE ANALYTES, ANALYTE SUITES AND RELATED 

INFORMAnON (Continued) 

t!_arget Anatyte List (TAL) Metals and CN 

PesticldesiPCGs 

!BIOLOGICAL TESTS 

Araenlc In Biota 

Mercury In Biota 

Selected Elcploslves tn Biota 

Setecled Metals In Biota 

Selected Pestictdes tn Biota 

~ATER QUALITY PARAMETERS 

Anion(&) First Anal)'le 

Acid tty 
Alkalinity 

Anmonla 

Anions 300.0 First Anatyte 

BicarbOnate/carbOnate 

Bromide 
Biochemical =. ... 1 _. Demand (BOD) 

. Carbon • Total CarbOn (TOC) 

CarDoMie 
Chloride 
Chlorine • rnlduaJ 

Chlorophyll A 

Chemical- Demanct (COD) · 

Color 

:::... • .-; .... 1 , Langelier 

!Cyanide • tnte (no distillation) 

!Cyanide • reactive 

Cyanide • total 

=:1 - ,;....,. Amenable to Chlorination 

Dissolved Inorganic C8rbon {OX) 

Flash point, Setaflash 

Ruoride (distilled) 

Ruoride (non-distilled) 

Formaldehyde 

Hardness Cas C8C03) 

Hexavalent Chromium (Hex Chrome, Chromium-VI, Cr(VI)) 

lon Chromatography (IC) Scan (CI, N02. N03, P04, S04, Br) 

Iodide 

Infrared (IR) Scan 

Langlier tnde)C 

MetaJs, Safe tmnking Water Act (SDWA) 

Nttrate/Nitrtte (N03/N02) 

Nitrogen, Total Kjeldahl 

Nitrogen, Total Organic 

Oil and Grease 
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JABLE 111·1 

NONROUTINE ANALYTES, ANALYTE SUITES AND RELATED 

INFORMATION (Continued) 

Oil end Greas&-Gravimetric 

Petroleum nruo....al'bons 

pH 

Phenolics, Total 

Phosphate-Ortho 

Phosphate 

Phosphate-Total 

Phosphorus 

SOC (soluble organic carbOn) 

Soliel& • Percent Ash 

Solids-Percent Moisture 

Solids-Percent Solids 

Solids-Settleable 

Solids-Total 

Solids-Total Dis&otwd (TDS) 

Solids-Total Suspended (TSS) 

Solids-Total Volatile (TVS) 

Specfflc Conductivity 

Specific Grwvtty 

SuHate 

Sulfide 

Sulfite 

' Surtactants, Methylene Blue Active Substances (MBAS) 

Temperatura 

TOX (total organic halides) 

Turbidity 

!GEOTECHNICAL 

1 ·Dimensional ConsolidatiOn 

Atterburg Limfts 

Bulk Density 

Cation Exchange 

CU Triazial (3pt) (Shelby Tube) ·Triazial Shear 

Dimensional Swell 

Grain SiZe • Hydrometer 

Grain SiZe - Sieve Analysis 

Grain SiZe, Method ASTM 0422 

HydrauHc Conductivity 

Hydraulic Extrusion/visual classification 

Modified Proctor (4 inch diameter. mold) 

Modified Proctor (6 inch diameter mold) 

Moisture Ash & Organic Matter 

Moisture Content 

Particle Size (%passing N 200 sieve) 

Particle SiZe (combined) 

Paste pH (rock) 
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!ABLE 111-7 

NONROUTINE ANALYTES, ANALYTE SUITES AND RELATED 

INFORMATION (Concluded) 

Permeability (after 2 weekS) 

Permeability (constant head) 

Permeability (sample remolding) 

pH 

Proctor Penetrometer 

Soli ClauHication 

Specific GraVIty 

Standard Proctor (4 Inch diameter mold) 

Stanaard Proctor (6 Inch diameter mold) 

Unconfined Compressive Strength 

Unit Weight (density) 

W Triazial C3 pt) 

Visual ClassHication 

\loki Ratio (porosity) 

. ~ . ' . . . : . 
• . < ·' . . I • - .... ' I •,. . • ~·t' 
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1.0 INTRODUCTION 

Selection of analytical methods is complicated by the diversity of methods available 

and the tendency of individuals making method selections to use those with which 

ey are 1amiliar. Method selection may be further complicated by the belief that cer· 

.ain standard anaJytical protocols such as SW-846 are applicable beyond their in

tended purposes. The scientist sometimes feels forced to use standard methods be

cause they are widely accepted as being robust, accurate, precise, etc., wen though 

a more accurate, more precise, more robust, cheaper, or 6ess time consuming method 

is available or can be readily developed. It is also frequently easier and more cost

effective tor commercia) iaboratories to standardize their operations by selecting a few 

robust methods that are applicable to most routine samples. 

Overshadowing aJI other considerations, the use of certain analytical methods might 

be governed by Federal, state, or other regulations, or ER Project representatives may 

enter into agreements with regulators to use specific anaJytical methods. For example, 

the RCRA mandates the use of solid waste methods, SW-846, in the following circum-

stances: 

• determination of hazardous waste characteristics (SW-846 

method 131 1) followed by appropriate analytical method, 

• determination of tree fjgujd (Sw-846 method 9095), 

• analy&es associated with submission of delistiog petjtions, 

• analyses associated with a hazardous waste Incinerator trial 

.bum. or 

• determination of ajr ernjssjons frpm process eguiprnent. 

While the first two determinations listed above may occasionally be relew.nt tor the 

LANL ER Project, the others are not likely to apply at all. It is imperative to notify the 

SMO when one of these five circumstances dictates strict use of an SW-846 method 

so that the laboratory can be informed. 

2.0 CONSIDERAnONS IN SELECTING ANALYTICAL METHODS AND QC 

Analytical method performance criteria derive from the site-specific planning require

ments. Communicating with regulators in the early stages of planning is good practice 

and is an integral part of a thorough planning process, as it espouses full participation 

of all stakeholders. Since it is not always possible to have regulators actually present 

during scoping meetings, it is important to gain acceptance from them of the approach 

taken to identify the important performance criteria. The approach used could lead to 

selecting other-than-traditional (e.g., SW-846/CLP) methods. Negotiation of method 

selection with regulators is possible and is encouraged. The OSC Chemistry Team will 

be helpful in these negotiations. 

Large-volume RAS contracts have been developed for the ER Project, including the 

laboratory-required OC procedures and criteria. In addition, these contracts include 

the ready capacity to allow for many NRAS. The list of RAS and allowed methods, with 

detection or quantitation limits identified for each analyte, is presented in the analytical 

laboratory Statement of Work (SOW for RAS (LANL 1 995, 49738]) and Appendix Ill of 

this document The services under NRAS are listed in that same appendix. Note that 
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many of the NRAS have "'st;c :~dard" or commonly used and acx:epted methods avail· 

able, and others may be more specialized. The analytical services contracts do iden

tity required deliverables; howeYer, more technical expertise is needed when selecting 

e more specialized or emerging method to detennine what kinds of OC procedures 

ere appropriate for the method and what criteria ere appropriate for the specific data 

quality need. The DSC Chemistry Teem is the best source of assistance for selecting 

NRAS and ac procedures and criteria. 

Method selection must include consideration of the tollowing factors: 

Dulred analytlciJt Information. The COPCs, chemicals of concem (COC), or other 

parameters of interest must be identified. H particuiar tonns of the ana.lytes (e.g., dis

solved, extractable, suspended, leachable, isotopic, total, etc.) are of interest. those 

forms roost be identified. The use of the analytical information in the context of the 

studY should be identified and recorded. The role the anaJytical information will p&ay in 

the decision-making process should be identified. For example, risk assessment deci

sions, screening decisions, waste characterization decisions, etc., may be required. 

How the data will be used to compute statistical parameters - i.e., how It will be 

compared to numerical timits such as SALs, etc., to support these decisions- should 

be included in the SAP. 

Senslttylty. The needed measurement ranges must also be identified. The measure

ment ranges will be influenced by the expected contaminant concentrations and the 

decision lewis such as SALs, risk-based cleanup kNels, background levels used in 

p&ace of SAL.s, and waste characterization regulatory limits. SALs and background 

levels for contaminants important at LANL can be found on-line in FIMAO. H contami

nants are expected to be present at concentrations near the decision level, the se

lected method should be able to distinguish concentrations both less than and graater · 

than the decision lfNeL The reiationship bet\·~een the decision level and the lowest 

reasonably quantifiable concenbation is frequently e limiting factor for method &alec· 

tion. The quantitetion limit of the method must be low enough to support detennination 

of the COPC and COC concentrations with the desired confidence. H0Vt18'18r, the abil

Ity of a particular method to achieve the reported quantitation limit depends on the 

concentrations of chemical and pt'rjsical inter1erences in the sample matrix. There are 

some instances when the commonly used methods cannot detect or quantitate car· 

tain anatytes at or below1he SAL (e.g., vinyl chloride, benzo(a)pyrene).ln these cases, 

It may not be possible to meet the SAL using any reasonable approach. H there is no 

reason to believe that any of these analytes could be a LANL ER problem, it is not 

likely an issue. However, H there is cause for concem, the DSC Chemistry Team can 

be consulted to identify potential analytical procedures that may be satisfadority em

ployed. 

5elecUvfty. The degree to which an analytical method is adversely impaded by the 

presence of inter1erences is e function of its selectivity. H the method responds to more 

than one enatyte, the presence of one enalyte may effect the accuracy or precision 

with which another can be determined. Otten, interferences arise from chemical ana· 

lyles that ere not target enalytes, or by physical effects- the net effect being to lower 

the confidence in the quality of the result reported for the target analyte by increasing 

the dispersion of analytical results or by introducing a bias. Potential interferences 

should be identified during selection of analytical methods, and H e problem is pos

sible, sample preparation/cleanup procedures to remove interferences or alternative 

methods can be identified by the DSC ChemistryTeam. 
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Precision. Method selection should take into account the allo.vable precision error 

associated with the analytical measurement as determined through the 000 plan

ning process. Ideally, the precision error is known prior to analytical method selection. 

' !OW'SVer, method &election can be made without knowing the precision error and 

acision error may be determined later. In those cases, the project may be at risk of 

t.aving selected inadequate methods. 

Confidence in estimating certain statistical parameters, such as the arithmetic mean, 

can be increased by averaging many measurements. This may be especially useful 

when using on-sfte measurements (OM) or abbreviated routine measurements that 

cost less and require less time to implement than fixed laboratory methods. A good 

example is the use of OM, optimized, or focused methods tor a known contaminant 

problem. 

Stabllttv tad RobusfneH. Instrument stability is a function of precision and drift, 

which influences the measurement system stability. Stable instruments require rela

tively fewer racallbrations whereas unstable methods may require frequent racalibrations 

and may require averaging the resutts of several repeat analyses on the same sample 

to incr9ase the confidence in the resutts. h is important to understand the stability of a 

measurement system on both short (hourty or daily) and long (weekly or monthly) time 

scaJes. Frequently, the stablltty of 8 system is not stated explicitly in a particular ana

tytical protocol but can be inferred from the required ca.Jibration frequency. H 8 mea

surement system is robust, It will be stable and will yield results that are comparable, 

even when used by different operators, on different instruments, in different laborato

ries, and on samples of varying matrix compositions. 

IYB. The impact of bias on data quality should be evaluated in the SAP planning 

process. In some cases. use of the data without a consideration of the bias may be 

acceptable H the bias consideration does not change the decision (e.g., high bias on 

sample results less than the ac;tion limit or tow bias on sample results greater than the 

action limtt). This decision needs to be made during the evaluation of the data during 

DCA. When bias needs to be addressed, the data reviewers ITlJSt be consulted to 

determine the direction and magnitude of the suspected bias as well as the signlft

cance of the bias. Without sufficient information to assure that the bias is real and 

signHicant, corrections tor bias cannot be justHied. Selection of methods with no bias 

(or a well characterized bias) relative to the methods used previously, generally 1acili

tates planning, but It is not necessary as long as the degree of bias and its signHicance 

can be detennined before making the required decision. 

$1Jmple PreDBrsffon. Prior to chemical analysis, a sample is usually treated chemi

cally or physically to yield a derivative of the sample. h is the derivative of the sample 

(extract, digestate, electroplate, pulverized sample, etc.) that is actually analyzed. The 

sample preparation method must be compatable with the sample matrix and is usually 

specified as part of the analytical procedure, either explicitly or as a reference to an

other procedure. The sample preparation procedure may be followed with a sample 

cleanup procedure designed to remove the majority of the interferences, either without 

affecting the ana lyles of interest or by affecting them in a quantifiable manner. H inter

ferences are known to exist at a particular site, methods should be selected that allow 

tor mitigation of the interferences and this information should be conveyed to the 

analytical laboratory. Advice on method selection tor mitigating interferences can be 

obtained from members of the DSC Chemistry Team. When special interferences and 

methods tor mitigating them are known in advance, the analytical laboratory should be 

alerted to the situation. The conveyance of special instructions to analytical laborato

ries should be coordinated through the SMO. 

' . 
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Sample HoldinQ Times. Beca• ISf! cnanges in anatyte concentrations caused by sample 

degradation is a potential problem, tt is important to not store a sample tor too to':'g a 

period before tt is ana.tyzed. The acceptable storage period, or holding time, tor a gNen 

sample mntainer is a function of the anatytes of interest, the sample matriX and the 

storage a>nditions. The holding time clock begins upon sample collection and termi

nates upon initiation of sample preparation or anaJysis (either of original sample. such 

as a purge of the &ample tor volatiles analysis or the anatysis of an extract or digestate). 

Thus, both the field unit and the anatyticallaboratory share responsibility tor ensuring 

that holding time requirements are satisfied, since the ability of the anatyticalla.bora

tory to meet regulatory holding times depends on the samples being shipped with 

adequate time remaining tor timely analyses. 

Both regulatory and tectmical issues can influence, or determine, acceptable holding 

times. The regulatory issue can often a>mplicate the process, despite the fact that 

there is limited scientific basis1 tor regulatory holding times. Holding time effects can 

become signifiCant long before a regulatory holding time is reached. Conversely, ex

ceeding a holding time might haw no detrimental effects on the sample, especially H 

the sample is preserved property. For example. despite regulatory requirements, stud

ies, have shown that most volatUe target compounds are stable tor at least 12 weeks. 

Significant losses were not seen unbl after 90 days and were noted tor carbon disul

fide, 2-hexanone, 2-butanone, 4-rnett¥-2-pentanone, carbon tetrachloride, styrene, 

and cis-1.3 -dichloroprcpene.1 

H samples are not analyZed within the applicable holding time, It might be necessary to 

collect additional samples, especially H regulations require adherence to the holding 

times. However, there are instances when resampling should not be required even H 

holding times are mandated by regulation or regulators. For example. If an analyle of 

concern is tound at a level abcNe a SAL even after the holding time was axceeded, It · 

could be that the anatyte had an initially higher concentration than the d&tannined 

vaJue and the missed holding time would have no adverse Impact on the ability to 

make a sound decision. tn that case, resampling would be wasteful. When there is a 

concern related to holding time exigencies, the DSC Chemistry Team shWd be con

sulted tor guidance. Regulators should also be informed of the situation prior to a 

decision to resample or prior to accepting results associated with missed holding times. 

The possible effects of the missed holding times on the integrity of the data and the 

impact on the decision to be made should be discussed, and the conclusions should 

be based on sound scientific knowledge and judgment. LANL·ER SOP.01.02 and 

standard anatytical methods typically specify sample preservation and storage condi

tions and will serve as guidance tor sample preservation ~nd storage when applicable. 
i 

Holding times are not always mandated or specifted in analytical procedures. In 

addition, there may be instances when a true determination of the holding time 

effects is wananted (e.g., when there is public mncern or potential litigation andre

sults are negative in a situation where holding times were exceeded). A detennination 

can be made through the use of ASTM method 04515-85, which provides an analyti

cal and statistical tool to model sample degradation on a she-specific basis. H using 

analytical methods that do not specHy sample preservation, holding times, or storage 

a>nditions, It is important to ensure that the selected preservative does not intertere 

with the analysis. 

1 "'Holcing Tmes of Volatile Orparjcs In W...r~ BottreU. D., FISk. J., Aobenson, G., Pdy, J., Dempsey, C., 

and Bar11ing, ML. Fmh Amual Waste lasting and Quality Assurance SymposUn. JUy 1989. 

2 Ibid. 
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When regulatory holding times are exceeded, and the context for the sampling is not 

regulatory, there may be more room for flexibility in dealing with the potential problem 

of changes in the sample. However, for water samples this should never be the case 

QS all water samples tor volatiles analyses must be acidified (preferably as described 

;elow). 

H adherence to holding time requirements is critical, it may be appropriate to analyze 

the &amples in the field or to take direct field measurements at the sampling point. An 

example would be the detennination of VOCs using GC or GCIMS analytical methods 

based on fixed laboratory methods. Holding times can sometimes be extended by 

limited sample preparation in the field. For example, water samples to be analyzed tor 

VOCs can be, and should be, acidified to pllNBnt microbial degradation (250 mg of 

sodium bisuHate per 40 ml sample has proved to be very effective). Methanol extrac

tion of soils in 1he field (NMED 1994, 52243) is another way to extend holding times tor 

voaatite organics, although this will raise the detection limits. Immediate freezing of 

samples (using dry ice in the field) is a possibility for HE, and is recommended for soil 

samples to be analyzed for HE components. 

Turn«round Time. The &e&ected sample preparation and analysis methods must al

tow tor the sample results to be generated in a timely manner. The required tum

around time could play a major role in the method &election and is often a primary 

factor in selecting field analyses over fixed laboratory analyses. Some of the reasons 

for requiring measurements on-site are 

• a decision must be made in, for example, less than 24 hours 

to continue work efficiently, ~uch as during a remediation: 

• to direct work in real time, such as during an Expedited Site 

Characterization (a DOE-HO initiative) and when there is a 

potential for a change in direction from the original design, 

and new knowledge gained from on-site measurements will 

allow for a speedy change; 

• when there are constraints such as sample degradation (ad

dressed under "holding times•) or temporal constraints that 

require instant analysis; and 

• for gaining important health and safety infonnation to protect 

the workers and the public.' 

When time is a factor, it is important to assure that data quality needs can be met, even 

if abbreviated methods are used, because of the time constraints. An example of 

when it is important to make sure that "fast" analyses will not compromise data use is 

when counting times for radioisotopes will be inadequate to meet sensitivity needs if 

the time is constrained. 

~t. While cost is not a technical issue, it will factor into the selection of analytical 

methods. As budgets are reduced, the ability to generate sufficient data with adequate 

quality becomes more difficult. H the EPA- and DOE- mandated 000 process is used, 

3 Standard Practice t)r Estimation of Holding Tme tor Water Samples Containing Organic Constitu

ents; ASTMD4515-85. 
4 •Pianning Guidance br Using Onsite Measurements; FISk. J, Bath, R, and Klevano, C. draft, 

December 1995- t)r DOE-EM26. 
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the last step of the process, "'Optimization of Des1gn; will identify a reasonably cost

effective solution to sampling and analysis that is adequate tor supporting the deci

sion. Assistance from a statistician on the OSC Statistics Team, as well as the OSC 

Chemistry Team, should be solicited tor this. 

J)stB Compacabll/fy. Data collected in various phases of a project often must be com

pared or pooled into a single data set, or subgroup of data sets, before a decision can 

be made. To do this, the comparability of the data and the data quality must be accept

able. H the data from more than one phase of the project are directly comparable, 

pooling is easy. H the data are not direc:tty compazable but the data quality (e.g., p111Ci

sion and bias) from each phase is kncMn, It could be possible to combine them in a 

useful manner. H the data quality of a particular data set is unknown, the ability to 

compare data, or to pool the data with other data sets, to make decisions is hampered. 

Even worse, the ability to make a decision with the desired degree of confidence may 

be rendered impossible H the data qualities are indetenninate. For example, use of 

hydrofluoric acid digestion prior to determination of metals will yield analytical results 

that are incomparable to analyses based on nitric acidlt"rjdrochloric acid digestions. 

Attempts to compare results from the two different approaches could be 1utile. When 

strict comparability of data is required, all samples roost be prepared and analyzed 

using the same methOds over the duration of the study. 

AvaflabUttv of Adequate Anaf.ytjcal Afdbotls. The primary consideration in select· 

ing analylical methods/services should be the analytical method performance criteria 

derived from the data quality objectives developed tor the slle. HOII't'8Wir, because the 

use of RAS often provides the most cost-effective approach to chemical analyses, 

serious consideration should be given to using these services even when the resulting 

data quality may exceed the needs of the decision-makers. 

When RAS methods are inadequate or there is a better way to meet analytical needs 

(e.g., faster andlor cheaper), other methods can be found 1hrough the same analytical 

contracts as NRAS which can make capactty tor many additional methods immedi

ately available. There may be other instances when the alrudy-procured analytical 

methods do not meet needs, in which case special contractslanangements need to 

be made. Further discussion of RAS and NRAS will follow in Sections 3.0 and 4.0 of 

this Appendix. 

Immunoassay test kits are an example of methods that might be non-SW-486 or non

CLP methods. These test kits can be used effectively H due consideration is given to 

their limitations. For example, some test letts provide actual concentration values while 

others only provide an indication of whether the anatyte is present at a concentration 

above a cenain cutoff value (i.e., "go/no go" tests). Because their utility is becoming 

more recognized, some immunoassay test kits have been approved as SW-846 

methods with qualifications on their use. 

3.0 ROUTINE ANALYTICAL SERVICES (RAS) CAN BE PROVIDED 

THROUGH ANALYTICAL CONTRACTS DEVELOPED FOR THE ER 

PROJECT 

The SOW for RAS (LANL 1995, 49738) is the source for the list in Appendix Ill of 

analytical services available through the RAS contracts, including target anatytes, 

estimated quantitation limits ECLs, estimated detection limits EDLs, and methods that 

are acceptable. The tollowing section (3.1) describes an approach one might use to 

arrive at needed analytical methods and to determine H the RAS methods are 

adequate. 
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3.1 Selection of SW-846, CLP, and AEC (fonnerly USATHAMA) Methods 

When using CLP or Army Environmental Center (AEC) methods (CLP and SW-846 

"13 comparable in performance, the differences being transparent to the data user), 

appropriate SW-846 method should be identified, then the CLP or USATHAMA 

.. .othod equivalent to the selected SW-846 method substituted. The first step is to 

kientHy those methods that appear to serve the intended purpose (Table IV-1 can be 

helpful here). Table IV-1 shows the relationship among the analytical methods allowed 

by the analytical support subcontracts for routine services. In most cases, an SW-846 

method is allowed and use of SW-846 methods will support most needs. HOMNer, 

especially with regard to radionuclides (techniques allowed are cited) and selected 

high explosives, laboratory-specific methods are allowed or specific USATHAMA meth

ods are required. The user must then verify the applicability of the method by referring 

to the particular protocol and 

• verify that the method is applicable to supporting the decision 

to be made based on resutts generated from the method ei

ther alone or in conjunction with other data; 

• verify that the sensitivity, comparability to other analytical 

methods, detection limits, selectivity, stability bias, and preci

sion of the protocol meet the needs of the SAP; 

• verify that the protocol is not subject to interferences that are 

anticipated to be present in the sample at concentrations that 

will render the analyses invalid; and 

• balance factors such as turnaround times, holding times, and 

analytical costs. 

"'"''"oelected AEC methods are available for high explosives analyses for which no equiva

kmt CLP or SW-864 methods exist. Refer to Table IV-1 when selecting 1hese high 

explosives routine anatytical serves. Because radiochemistry methods are not as stan

dardized as other cherristry methods, the allowed techniques are cited, but the method 

numbers (nonexistent) are not. 

4.0 NONROUTINE ANALYTICAL SERVICES 

A large number of NRAS can be provided through the contract mentioned above. 

Appendix Ill provides the list of NRAS available through the RAS contracts. Many of 

the NRAS services involve use of standard or commonly accepted methods (though 

not routinely provided through these contracts). In addition, many of the NRAS meth

ods are simple modifications of the RAS methods, in which case the deliverables are 

alike, the ac procedures can be cited, and criteria can be modified to meet needs 

(e.g., a lower detection limit may need to be demonstrated). However, for specialized 

or emerging methods some prescriptive narrative in the SAP is needed to make sure 

that project goals are met. The following information is required as a set of deliverables 

from the contractors when NRAS is requested; 

• target analyteslmeasurement parameters and associated 

analytical results and quantitation or measurement limits, 

• citation of sample preparation and analysis method used 

(when a "standard" method is used) or a description of the 

technology used when a standard method cannot be cited, 
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TABLE IY·l 

RELATIONSHIPS AMONG SW-846, CLP AND AEC ANALYSIS METHODS 
1 

SW-846 Method Allowed by Comparable Comparable AEC Method 

Analytical Contract12 CLP Method 

1010, Metals by ICP·AES SOWILM03.0 None 

1020, Metals by ICP-MS SW-6020 None 

7000 SeriM, Metals by 

MIG FAA EPA200 Series None 

ecno. Total Cyanide EPA335.2 None 

1012, Total Cyanide EPA335.2 None 

8011, Organochlorine 
pesticldesiPCBs by capillary GC None None 

1111, Chlorinated herbicides by 
capiBaryGC None None 

1260, VOCs by capUiary GCIMS OLM03.0 (capillary column) None 

1270, SVOCs by capillary GCIMS OLM03.D (c:apllla!Y column) None 

1330, Nttroaromatics and 1. Rev.I'Hd Phue HPLC Me1hod 

nttramnes by r.veraed phase tor Detennnation of Exploltves 

HPLC Wllh UV detection R•ldl• In Soli 
2. UW14, Determnation of 
Explo8ivu In w•r by HPLC 

3. lrnpi'DVMI Salting-Out Solvent 
~n Melhod tor 
Delen••••tion of Low Levels of 
Nllrollrorndcl and Ntlramlnes In 

None GroundW-

8331, Tetrazene by rewrHd 1. Rev.rud Phue HPLC Me1hod 

phase HPLC wtlh UV detection tor Detenmlation of Tetrazene . 
war 
2. ReYei'Hd Phue HPLC Melhod 
tor DM8nntnation of Tnuene 

None Water in Soli 

None 1. 1989 Reversed-Phase HPLC 
Method tor the determination of 
NG and PETN in Water 
2. 1989 Revai'Hd-Phue HPLC 

Method tor the detennination of 
None NG and PETN in Waw 

None 1. 1989 Aewrsed-Phase HPLC 

Method tor the detennination of 

Nitroguanldine in Water 
2.1989 Rever&ed-Phase HPLC 

Method tor the determination of 

None Nltroguanidine In Water 

None Reverseo-Phase HPLC Method 
tor the detennination of 

None Nltroguanidine in Water 

1 The IIPPIICiblitY of ..,.,.,.. ~lion lnlltloCif. lhould IDe wrflecl by~ .. ChaMn ~ ftldlod. Aldionur:lide 

.._rmirallan ~.,. ~ i1 TUIIIILB.1. 

2 AMIII5., .. rna.~ fWCIII1t ....-of sw...e rnelhDds. e.g..I081A.I010A.-. 
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TABLE IY·2 

TARGET ANALYIE EQL1 BY MATRIX; pCilg OR pCill UNLESS INDICATED 

nelyte Soli Water Technlque
2 

Gross alpha/beta 10.0 3.0 gas-proportional 

Gross alpha/beta 10.0 NA liQUid scintillation 

Strontium-903 2.0 5.0 gas-proportional 

Americiurn-24 1 0.1 0.1 alpha spectroscopy 

Pllnonium-238, ·239 0.1 0.1 alpha spectroscopy 

~22B. ·230. ·232 0.1 0.1 alpha spectroscopy 

"Thorium-230, -232 0.1 0.1 ICP-MS.AA (commonty 

requested nonroutine analysis) 

Uraniurn-234. ·235, ·238 0.1 0.1 alpha spectroscopy 

Uranium-234, ·235, ·238 0.1 0.1 ICP-Ms-AA (commonly 

reQuested nonroutine analysis) 

Tritium 300pCIIL. 300 liquid scintillation 

multiple 5otopes Am-241: 1 Am-241:20 garnniaspectro&COpy 

(Table III.F.4) Cs-137: 1 Cs-137:20 

Gross gamma 2.0 100 Nai(Tl) or HPGE detection 

Total uraniL1n 0.5 mglg 1n9l KPA 4 (commonty reques1eCI 

nonroutlne analYsis) 

Total uranium 0.5 mglg 1n9l ICP-MS (commonty requested 

nonroutlne analysis) 

Rediurn-226 1.0 1.0 assorted 

· Radlurn-228 0.5 0.5 assorted 

Thorium-234 1.0 20 essorted 

Lead-210 2.0 5.0 assorted 

, EQL 
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• calibration data, 

• raw analytical data (instrument outputs), 

• manual calculations used for generating results (unless speci

fied in cited method), and 

• all ac documentation. 

4.1 Selection of NRAS Methods 

Whether choosing the NRAS method from the list available through the analytical 

contracts or citing alternate (including new, emerging, and innovative) technologies, 

there are performance criteria to be considered, just as in selecting "standard• 

methods. 
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A process similar to the RAS method selection process described in Section 3.0 of this 

appendix should be undertaken when choosing nonroutine anatytical methods. How

ENBr, that process cannot be flow charted in a detailed n:vmner, as the number of 

possible method selections is so large. Instead, the user is required to evaluate the 

possible analytical methods with respect to the following performance criteria and 

additional features, as appropriate, to ensure that the selected method meets the 

needs of the SAP. These performance criteria and additional1eatures are directly linked 

to the method selection factors listed in Section 2.0 of this appendix. 

4.1.1 Nonroutine Analytical Performance Criteria 

• Method Ouantitation Lirrit 

• Selectivity (degree to which method is free from interferences) 

• Comparability to Existing Methods 

• Unearity (detennination of useful linear calibration range) 

• Precision 

• Short·Term'L.ong-Tenn Stability (analytical system stability/ 

precision) 

• Robustness (minimal adverse impact to data quality from 

changing analysts, laboratories, and other operational condi

tions) 

• Bias (accuracy) 

4.1.2 Nonroutine Additional Information 

• Required Competency laYel of Analyst (on4e measurements 

only) 

• Training Requirements (on-site measurements only) 

• Sample Preparation Requirements 

• Method SOP (method number and title; method applicability 

and limitations; safety concerns; sample preservation, stor

age and preparation; calibration procedures; analysis proce

dure; data reporting requirements; QC requirements; routine 

equipment care and maintenance; references) 

• QA requirements 

• Quality Assessment requirements 

• Cost per Analysis 

• Turnaround Time 
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In some cases, a particular performance criterion or additional information item may 

not be readily quantifiable. For example, selectivity is inherently difficult to quantify, 

ewn for standard methods such as the CLP and SW-846 methods. In such cases, the 

olicability of the method should still be demonstrated through the analysis of reter-

;e materials or spiked samples, etc., before it is used for analysis of environmental 

Wlmples under the SAP. H the method is used prior to this verification, the field unit is 

at risk and will be required to demonstrate applicability at a later date. At times the best 

professional judgment of a competent analyst, such as a DSC Chemistry Team mem

ber, may be involved in the assessment of the items above. This is especially true in 

the case of difficult-to-measure parameters such as data comparability. In all cases, 

the evaluation of the nonroutine analytical method, including the bases for conclusion 

regarding the method's applicability to the intended data use, should be documented. 

This documentation may be included in the SAP either directly or by reference. 

When making the decision to use a method that is new, emerging, innovative, or not 

demonsvated for the site-specific matrix, it is critical that method be tested first as to its 

applicability. This testing is best done by using site-specifac performance evaluation 

(PE) materials that have been well characterized for the analytes of interest. During 

the ongoing period of sampling and analyses, pertonnance information should be 

gathered, documented, and evaluated so that another potential user of the method 

may benefit from the precedent. 

5.0 ON-SITE MEASUREMENTS 

This special case of using on-site analytical methods needs special attention. Com

plete guidance tor planning tor the use of OM is provided in (DOE 1995, 52240). There 

are many benefits to be derived from using OM, such as 

• abbreviated methods that are focused for the analytes of in

terest. and that may provide better data and be less costly tor 

those parameters than the standard survey-type analyses; 

• taster analyses-this is especially important when a decision , 

must be made on-site and data must be collected in "real

time•; 

• the ability to make changes in the SAP based on new knowl

edge that may be gained from the OM data; and 

• the opportunity tor decreasing total error by maximizing the 

number of samples using the abbreviated methods. 

When making a decision to use OM there are several critical elements that must be 

considered and criteria that should be met to justify the use. There are times that the 

same benefits can be derived from using fixed laboratories (either close-support such 

as the LANL laboratories or contractor laboratories) to perform the abbreviated, or 

even "screening• methods with a rapid turnaround time, if time is a factor. Unless there 

is a large number of analyses to be performed, it is not often cost-effective to set up in 

the field (other than for hand-held or *back of the pick-up" methodology). The critical 

elements are outlined in Chapter 2 of the cited draft OM guidance (DOE 1995 52240) • 
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GLOSSARY 

Abbreviatitd method A shortened form of a method. Usually refers to anatytical meth

"ds that have been modified to require less rigorous sample preparation, analysis 

Jnditions or quality control 

Aliquot A portion of a sample or sample derivative taken for analysis. 

Anatyais A process used to measure one or more attributes of a sample in a clearly 

defined, controUecl, systematic manner. Often requires treating a sample chemically 

or physically before the measurement step to render the sample or a derivative thereof 

(e.g., a digestate or extract) ready for measuring the selected attribute. 

Anatyte The particular chemical or radiochemical species to be identifted and/or quan

tified in a sample of interest. 

Asaeaament The ewluation process used to measure the pertonnance or effective

ness of a system and Its etements. In this document, assessment is an all-inclusive 

term used to denote any of the following: audit, performance evaluation, management 

system review, peer review, inspection, and surveillance. 

Audit (quality) A systematic and independent ecamination to detemine whether quality 

activities and related results comply with planned anangements, whether these ar· 

rangements 818 implemented eftectively, and whether they are suitable to achieve 

objectivas. 

Baaeline data validation Data validation directed toward detennining whether the 

data in question satisfy dearty defined quattty control checks. This validation is used to 

assign a consistent set of qualifters to data that draw attention to potential data deft

ciencies. 

Bias (1) The degree to which the value obtained for a measured parameter deviates 

from the value accepted as the true, or raference, value. (2) A systematic deviation 

from the true value that remains constant over replicated measurements within the 

statistical precision of the measurement process. Synonymous with detenninistic er· 

ror, fixed error, and systematic error. Sometimes referred to as ac:cutacy, though the 

mathematical equation for computing accuracy differs from that for bias. Typically ex

pressed as a percentage deviation, bias is computed as follows: 

Bias= ~(x- T) x 100%, 

where 

x is the average of several determinations and Tis the true value. 

The true value may be the value established for a spiked sample or a certified stan

dard reference material such as a performance evaluation sample. 

Blank sample A sample expected to have negligible or unmeasurable amounts of the 

analytes of interest Results of blank sample analyses indicate whether or not field 

samples might have been contaminated during one or more steps of the sample col

lection, transport, storage, preparation and analysis process. 
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Blind sample See Single Blind Sample and Double Blind Sample. 

Calibration A process used to identify the relationship between the true, or refe~nce, 

anatyte concentration or other variable and the response of a measurement Instru

ment, chemical analysis method, or other measurement system. The response of the 

measwement system is typically established tor a series of calibration standards and 

the relationship is represented graphically andlor mathematically. 

CaBbndion blank A calibration standard prepared to contain negligible or unmeasurable 

amounts of the anatytes of interest. Used to establish the zero concentration point tor 

analytical measurement calibration. 

Calibration Standard A sample prepared to contain known amounts of the analytes 

of interest and of other constituents required tor the analysis. Ideally, the calibration 

standard matrices emulate the matrices of the environmental &an1*tL 

Chain of custody An unbroken, doaJmented trail of accountability designed to en

sure that the physical integrity of samples, data, and records remains uncompromised. 

CoUOCIIted sample (collocated f•ld umple) One of two or more samples collected 

as close together in time and space as the sampling equipment allows so that each 

sample is expected to be equally represe~ tor a given analyte within the common 

space and time interval. 

Comparability A qualitative measure of the degree to which one Item or data set can 

be comparad with another. 

Corntctive Actions Measures taken to rectify conditions adverse to quality and. where 

necessary, to praclude their racurrence. 

Data quality ... eument That process, based on data obtained by implementing a 

sampling and analysis plan, by which the design in the sampling and analysis. plan is 

evaluated to assess the validity of the SAP approach and the assumptions upon which 

the SAP design was based. The process, which tocuses on determining whether the 

data are sufficient tor a specific use, should be applied whenrHer the outcome of a 

study is not obvious and before the results are delivarecl to the decision makers. 

Data quality objectives (DQOs) The qualitative and quantitativa statements that specify 

the quality of data required to support decisions. 

Data Quality Objectives Process A Total Quality Management (TOM) tool, based on 

the Scientific Method and developed by the U.S. Environmental Protection Agency, to 

facilitate the planning of environmental data collection activities. The productS of the 

000 process are the COOs. 

Data validation A systematic process performed externally from the data generator 

which applies a defined set of performance-based criteria to a body of data that may 

result in qualffication of the data. This process occurs prior to drawing a conclusion 

from the body of data. tt may comprise a standardized review (baseline validation) 

and/or a probtem-specHic review (focused validation) of thE! data. 

Data verification A process of evaluating the completeness, correctness, consistency, 

and compliance of a laboratory data package against a standard or contract. 
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-completeness• means all required information is present-both hard copy and elec

tronic. -correctness• means the reported results are based on property documented 

and correctly applied algorithms. •Consistency" means that values are the same when 

~ are reported in different reports or are transcribed from one report to another. 

;omptiance• means that the data pass numerical ac tests based on· parameters or 

~mits specified in a contract or in an auxiliary document The primary purposes of 

verifiCation are to determine appropriate payment to those providing services and to 

point out areas of noncompliance with ac specifications that may affect data use and 

that can be made a tocus of further data validation or data quality assessment actiVi

ties. 

Double blind aample A sample whose analyte concentration and sample identity are 

unknown to the analyst Double blind samples are usually submitted to an analytical 

laboratory without the laboratory's knowledge so that the ER Project can evaluate the 

laboratory's performance. 

Duplicate analysis An analysis (includes sample preparation and analysis) perfonned 

on one of a pair of identically prepared subsamples of the same sample. Not to be 

confused with a duplicate measurement. 

Duplicate measurement One of a pair of measurements performed on a prepared 

sample (e.g., digestate or extract) under identical conditions. 

Environmental sample See field sample. 

Emu The inevftable uncertainty associated with scientific measurements or decisions. 

Measurement error comprises three types of errors: (1) systematic error (or bias), 

which is always of the same algebraic sign, (2) random error which varies in algebraic 

sign and is unpredictable, and (3) blunders which are unpredictable human errors 

>uch as transcription errors. Decision error comprises (1} talse positive error which is 

quantified as the proba.bDity of rejecting a null hypothesis when the hypothesis is actu

ally true and (2) false negative error which is quantified as the probability of not reject· 

ing a null hypothesis when the hypothesis is false. 

Estimated quantltatlon limit The lowest concentration that can be reliably achieved 

within specified limits of precision and accuracy during routine analytical taboratory 

operating conditions. The estimated quantitation limit is generally 5 to 10 times the 

method detection limit Howewr, a nominal value may be chosen for the estimated 

quantitation fimlt within these guidelines to simplify data reporting. For many analytes, 

the estimated quantitation limit is selected as the lowest non-zero standard in the 

calibration curve. Sample estimated quantitation limits are highly matrix-dependent, 

and the specified estimated quantitation limits might not always be achievable. 

Equipment blank (equipment rinsate blank) A blank sample that is used to rinse 

the sample collection equipment and is then transferred to a sampling container. The 

equipment blank is collected after equipment decontamination is completed but prior 

to collection of another field sample. 

Error The difference between an observed or computed value and the value accepted 

as the true value. 
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Field blank A blank sample either prepared in the field or carried to the sampling site, 

exposed to sampling conditions (e.g., botde c;;:ps removed, preservatiVeS added). and 

returned to a laboratory tor analysis in the same manner in which environmental samples 

are analyzed. Used to ktentify the presence of contamination potentially added during 

the sampling and analysis process. 

F•ld matrix apia A known amount of a feeld sample to which a known amount of 

target analyte has been added. Used to compute the proportion of added anatyte that 

is fttCCM:tred upon analysis. 

Field nagent blank Same as fisJd blsnk. 

Field sample See sample. 

Fteld split A fteld sample that has been divided in the field into equally representative 

portions (See split sample). 

Focuaed data validation A 1echnica.lly based analyte-, sample-, and potentially data 

use-specific process that extends the qualification of data beyond method or contrac

tual compliance and provides a IEN&I of confidence that an analyte is present or ab

sent. H 1he anatyte is present, the quality of the quantitation may be obtained through 

focused validation. This validation process may focus on the data needed tor a given 

decision, which can include review of raw analytical data such as Chromatograms or 

mass spectra. 

Hazardous waste Anfwaste material that satisfies the definition of~ waste• 

as given in 40 CFR Part 261, -aclerltffication and Listing of Hazardous Wasta: 

Hypothesis A tentative assumption made to draw out and test Its logical or empirical 

consequences. In hypothesis testing, the hypothesis is labeled as either-null" or *alter

native: depending on the decision rnalaBr concem tor making a decision enor. 

Interference A cherrical or physical entity Whose influence results in a decraase or 

incr8ase in the response of an analytical method or other measurement system rela

tive to the response obtained in the absence of the entity. lnteaterences in chemical 

analyses may often be mitigated by changing sample preparation methods or condi

tions, or by changing analysis methods or conditions. 

Inspection examination or measurement of an item or activity to verify conformance 

to specific requirements 

Laboratory split samples Portions of sample taken from the same sample container, 

prepared for analysis and analyzed independently but under identical conditions. Each 

split sample is expected to be equally representative of the original material. 

Management systems review The qualitative assessment of a data collection opera· 

tion and/or organization(s) to establish that the prevailing quality management struc

ture, policies, practices, and procedures are adequate for ensuring that the type and 

quality of data needed are obtained. 

Matrix See sample matrix. 

Matrix spike An aliquot of sample spiked with a known concentration of target analyte(s). 

The spiking typically occurs before sample preparation and analysis. 
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Matrix spike duplicate An intralaboratory split sample spiked with a known amount 

of target analyte (s). Spiking occurs prior to sample preparation and analysis. 

l4ey Denotes permission but not a requirement 

· .:1hod A body of procedures and techniques tor systematically performing an actMty. 

Method blank An anatyte-free matrix to which all reagents are added in the same 

volumes or proportions as used in sample processing and which is prepared and 

analyzed in the same manner as samples. · 

Method detection limit (MDL) The minimum concentration of a substance that can 

be measured and reported with 99% confidence that the analyte concentration is 

greater than zero. The MDL is determined from anatysis of samples of a given matrix 

type containing the analyle after subjecting the sample to the usual preparation and 

analyses. 

Mixed waste Hazardous waste material as defined by 40 CFR part 261 (RCRA), 

mbced with radioactive contaminants. 

Must Denotes a requirement that has to be met. 

Nonroutlne analysis Those analytical requests not defined as routine analyses. The 

LANL EA statement of work for analytical services provides more details conceming 

the nature of nonroutine analyses. 

OUt of control A condltion for which the quality of outputs of a process are suspect 

based on a statistical interpretation of QC sample data. 

ertonnance criteria Measurable criteria used to assess all or part of a process. 

Perfonnance evaluation A type of audit in which the quantitative data generated in a 

measurement system are obtained independently and compared with routinely ob

tained data to evaluate the proficiency of an analyst or laboratory. 

Population (statistical) The total aggregate of observations that conceptually might 

occur as the result of performing a particular operation in a particular way. For ex

ample, the soil comprising a PAS or PAS aggregate. 

Population unit The smallest subunit of the populatic;m that is of interest for a particu

lar study. 

Population variability The degree to which a particular characteristic of the popula· 

tion varies. 

Precision A concept used to describe dispersion of measurements with respect to a 

measure of location or central tendency. Precision may be represented by the stan

dard deviation of a set of measurements. The standard deviation is computed as fol

lows (assuming each measured value, xl' is statistically independent of the others and 

the measured values are normally distributed about an average value: 
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where 

s = 
" (n-1) 

s is an estimate of the standard deviation of a sample of values taken from 

• 
the population of x values, 

x, is the value of a single measurement. 

x is 1he arithmetic mean of the measured values, and 

n is the number of x values used in 1he computation. 

Prepared sample A sample tr8ated in such a manner as to render It amenable to 

analysis. May include: digestate, distiUate, etectroplate, extract, filter retentate, filtrate, 

homogenate, precipitate, putverizedlsieYed portion of sample, residue, e1c. See also 

sample derivative. 

Quality aaaessment aampte A sample submitted tor analysis, 1he data from whiCh 

are used to assess the quality of pertormance of a sampling or analysis process May 

include performance evaluation ~. field duplicates, field blanks, eiC. 

Quality assessment The overan system of activities whose purpose is to provide 

assurance that the overall quality control job is being exacuted effectiyety.lt inYDtves a 

continuing evaluation of 1he products and of the perfonnance of the production sys

tem. 

Quality assurance (QA) An Integrated system of management activities lrwotving 

planning, imp&ementation, reporting, and quality inprovament 1D ensure that a pro

cess, Item, or service is of the type and quality needed and expected by the customer. 

Quality Assurance Project Plan A fonnal document describing In comprehensive 

detail the necessary QA, OC, and other technical act~ that must be impCemented 

to ensure that the results of the work pertormed will satisfy the stated performance 

criteria. 

Quality control The overall system of activities whose purpose is to control the quality 

of a product or service while work is in progress so that the product or service meets 

the needs of users. 

Quality control (QC) sample A sample which, upon analysis, provides information 

useful for adjusting, controlling, or verifying continuing acceptability of sampling or and 

analysis activities that are in progress. 

Quality indicators Quantitative statistics and qualitative descriptors used to interpret 

the degree of acceptability or utility of data to the user. Indicators of quality include 

precision, bias, representativeness, reproducibility, comparability, and statistical 

confidence. 

Quality management That aspect of the overall management system of the organi

zation that determines and implements the quality policy. Quality management in-

cludes strategic planning, allocation of resources, and other systematic activities (e.g., 

planning implementation, and assessment) pertaining to the quality system . 
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Quality Management Plan (OMP) A formal document that describes the quality sys· 

tem tn terms of the organizational structure, functional responsibilities of management 

and staff, lines of authority, and required interfaces for those planning, implementing, 

-'ld assessing all activities. 

'-!uallty system A structured and documented management system describing the 

policies, objectives, principles, organizational authority, responsibilities accountability, 

and implementation plan of an organization tor ensuring quality in Its work processes, 

products (Items), and services. The quality system provides the framework for plan-

ning, implementing, and assessing work performed by the organization and tor cany· 

ing out raquired QA and QC. 

Radioactive tracer A radioactive material added to, or induced in, a sample for the 

purpose of monitoring chemical or physical losses of the target anatytes. The tracer is 

assumed to behave in the &arne manner as that of the target analytes. 

Radioecttve waste Waste material containing radionuclides, or contaminated by ra· 

dionuclides. 

Random Being or relating to a member of a set (1) whose members have equal 

_probability of occuning or (2) from which each member has equal probabUity of being 

&etected. Frequently applied to selection of sampling points. Should not be confused 

with haphazard. 

Relative precision (See also Precision) The precision measured relative to a par

ticuiar vatue. Relative precision expressed as the relative standard diMation (RSD) 

may be calculated as follows: 

RSD=!LxlOO% 
x ' 

where 

s.ls the standard deviation, and 

i is the arithmetic mean of all the measurements used to compute the stan

dard deviation. 

Remediation The process of reducing the concentration of a contaminant )or con

taminants) in air, water, or soil media to a level that poses an acceptable risk to human 

health. 

Replicate measurement A re-analysis (remeasurement) of a prepared sample. 

Replicate sampte One of muttiple samples taken from and expected to be represen

tative of the same population and carried through all steps of the sampling and analy

sis procedures in an identical manner. One type of replicate sample is a duplicate 

sample. 

Representativeness A measure of the degree to which data accurately and precisely 

represent a characteristic of a population, parameter variations at a sampling point, a 

process condition, or an environmental condition. 

Rinsate Blank See Equipment blank. 
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Rouune analysis The analysis catepories of inorganics, metals, organics, radiochem

istry and high explosives as define~ in the current contract laboratory statement of 

work. 

Sample A portion of a material (e.g., rock, soU, water, air), which, alone or in combina· 

tion with other samples, is expected to be representative of the material or area from 

which tt is taken. Samp&es are typically sent to a laboratory tor analysis or inspection or 

are analyzed in the field, either with a portable apparatus or in a mobile laboratory. 

When referring to samples of environmental media, the term field ssmple may be 

used. 

Sample derivllttve The material to be analyzed that results from subjecting a sample 

to a sample prepamtion process. May include: diges1ate, distillate, electroplate, ex· 

tract, filter retentate, filtrate, homogenate, precipitate, putverizedl&ieved portion of 

sample, residue, etc. See also pi'BfJBifld sarrpe. 

Sample matrix In chemical analysis, that portion of a sample which is exclusive of the 

analytes of interest. Together, the matrix and anaJytes of interest form the sample. 

Scr.nlng Action Level (SAL) Medium-spec:lfic concentJBtion IINBI for a chemical 

derived using conservative criteria. The derivation of a SAL is most often based on kJw 

risk under a YBry restrictive exposure scenario, but H a regulatory standard exists and 

is less than the value derived by this risk-based computation, tt will be used for the 

SAL. 

Selectivity The ability of a chemical analysis method or physical measurement sys

tem to discriminate among the responses for individual variables of interest when a 

mixture of the variables is being measured. Selectivity for chemical analyses may be 

enhanced by changing sample preparation methods or by changing analysis methods 

or conditions. 

Self4Ueument Assessments of work that does not produce manufactured Items. 

In environmental data operations or engineering projects, such as activities include 

design, inspection, laboratory and/or fiekl analysis.' repair, and installation. 

Sensitivity An indication of the lOYt'eSt analyte concentration that can be measured 

with a specified degree of confidence. 

Service The category of economic activity that does not produce manufactured Items. 

In environmental data operations or engineering projects, such activities include de

sign, inspection, laboratory and/or field analysis, repair, and installation. 

Shall Denotes a requirement that is mandatory and has to be met 

Should Denotes a guideline or recommendation. 

Single blind sample A sample submitted for analysis whose composition is known to 

the submitter but not to the anatyst, although the analyst might be aware that the 

sample is not a routine environmental sample. 

Stte-specHic perfonnance evaluation sample A sample of known composition with 

respect to selected analytes which, upon analysis, is expected to yield results that tall 

within a prescribed range. Performance evaluation samples are selected to mimic as 
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closely as possible those matrices representative of environmental samples from a 

particular location. They may be naturally occurring materials or manufactured mate

rials that haw been characterized exhaustively, at least with respect to selected ana· 

"ttes and with respect to interterences associated with quantifying· those analytes by 

lected analysis methods. 

Split sample A sample that h8.s been subdivided into two or more portions expected 

to be of the same composition. Used to characterize within-sample heterogeneity, 

sample handling, and measurement variability. 

Standard operdng procedure (SOP) A written document that detaBs the method 

tor an operation, analysis, or action with thoroughly prescribed techniques and steps, 

and that is officiaJty approved as the method tor performing certain routine or repetitive 

tasks. 

Sua a ogate compound An organic compound used in the analyses of organic ana· 

lytes that is similar to the target anatytes in chemical composition and behavior in the 

analytical process but is not normally tound in the fieki samples. 

Third Party lmplementable Enough infonnation is provided at a IINBI of detail that 

enables 81rf quaJffied party to uacute the pan as intended. 

Total measurement enor The sum of all errors that occur from sampling through 

reporting of results; the difference between the reported result and the true value of 

the population that was to have been sampled. 

Total Quality Management (TQM) The process of applying quality management to 

all activities of the organization, including technical and adrninistratiwt operations. See 

Quality Management and Quality System. 

Trip blank A sample of a~free media taken to the sampling site and returned to 

the analytical laboratory unopened along with samples taken in the field. It is stored 

with the samples unbl the samples have been analyzed. Used to monitor cross con

tamination of samples during handling and storage both in the field and in the analyti

cal laboratory. 

Variance (statistical) The square of the standard deviation (See Precision). A con

cept used to describe the dispersion of measurements with respect to a measure of 

location or central tendency. 
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