APPENDIX M

SAMPLI NG METHODS: A LI ST OF SOURCES

M.1 Introduction

Planning activities assocated with field survey work indudedeveloping nev and compiling or
adoptingexisting samplingmethods.The followinglisting includes documents that represent
examples for the fyes of information one encounters when searcfingamplingmethods.

This listinginitially presents references thappear with brief annotations that characterize the
information found in each document.

Journal articles and books mbst references that lead to still othepé&g of useful information.
Dependingon surveyneeds, media beirgampled, or site-specific requirements, one folgw
these references to resources that describe offes of methods found in ongal papers or
docunents thatappeared even as sgecisanpling techngues were fstintroduced.

The present listings not eXaustive. Other titles or resources for samplimgthods are available
throudh onlineliterature databases; Federal, Stae, and univesity libraries; theinternet; and othe
sources.

M.2 List of Sources

Department of Eneyg(DOE). 1987. The Environmental Survey ManudDOE/EH-0053, Vol.
1 of 4. DOE, Office of the Assistant Secretdoy Environment, Safefyand Health,Office of
Environmental Audit, VEishingon, D.C.

° General Description of DocumenSize: Approximately 188 pags (sinde sided)—This
is the first of a four volume set that amounts to over 4 ins. (total thickness) of
documentation related to environmental susvelhe first volume represents the main
document, with the remainirtgree volumes contain eleven appendices.

° Key Features of This Documentinlike a number of other references listed here, this
documentoesinclude information related to radionuclides and considers biota (animal,
plant, and related samples). Flow charts, checklists, plannimiiagams, and figres
help the reader to visuaiza number of topics described in thet @xall four volumes.
Section 2 of this volumeentertains topic related to asurvey team’s activities and survg
reports. Section 3 considers the use ofstixg data, followed byechnical checklists in
Section 4 and health and safetyues described in Section 5.
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A quick review of this first volume reveals a limited amount of depth to the information
presented. Thereis little desaiptive How To Samplénformation gven here.However,

as an overview, the document is quite comprehensive and thiermoayrag a survey

team to consider obtainiragditional information relevant to a particular project need.

Department of Eneyg(DOE). 1987. The Environmental Survey Manuappendices A, B, and
C. DOE/EH-0053, Vol. 2 of 4DOE, Office of the Assistant Secretdoy Environment, Safety
and Health,Office of Environmental Audit, \&hingon, D.C.

° General Description of DocumenSize: Approximately 188 pags (double sided)—This
second volume contains three of eleven appendices.

° Key Features of This Documenthe appendices include: A) Criteria for Data
Evaluation, B Checklists and ilnes of hquiry, and C) Health and Safe®tan for On-Site
Survey Activities.

Department of Eneyg(DOE). 1987. The Environmental Survey Manuafppendix D
DOE/EH-0053, Vol. 3 of 4DOE, Office of the Assistant Secretdoy Environment, Safefyand
Health, Office of Environmental Audit, \&hingon, D.C.

° General Description of DocumenSize: Approximately438 pags (double sided)—This
sinde volume is the lamgst part of the four part set and contains amg appendix
AppendixD - Analytical Methods.

° Key Features of This Documenthetopics presented hee have little to do with sanple
collection and are mostlyoncerned with the pes of compounds or constituents within a
sample. A radiologcal section covers a number of radionuclides that oneemegunter
in a number of sample matrices—includingvater, air, soil, and sediment&gain, this
is an appendixledicated to sample angby

Department of Eneyg(DOE). 1987. The Environmental Survey Manuafppendices E, F, G,
H, I, J, and K. DOE/EH-0053, Vol. 4 of 4DOE, Office of the Assistant Secretdoy
Environment, Safetyand Health, Office of Environmental Audit,adhingon, D.C.

° General Description of DocumenSize: Approximately312 pags (double sided)—This
fourth and final volume includes seven appendices.
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Key Features of This Documenppendix E is entitled Field Sampling Protocols and
Guidance—which offers a number of site scenarios to describe an approach to sampling
under varied conditionsEach scenario is followed layset of samplingrocedures
appropriate for a particular sample matrikhis appendixs 216 pags in lengh making

this thelargest pat of Volume4. Diagrams ae includel to illustrae senarios and the
appearance of sating equpment

Theremaning appendices cover: F) guiddines for preparation of qudity assurace plans,
G) decontaminationugdance, H) data managent and analys, ) sample and document
management guidance, Jheath and safgt guidance for sapling and anajlsis teans, and
K) documents for samplingnd analsis progam.

Department of Eneyg(DOE). 1991. Environmental Reyulatory Guidefor Radiologi@l Effluent
Monitoring and Environmental Surveillanc®OE/EH-0173T, DOE, Assistant Secretéoy
Environment, Safetyand Health, Veéshingon, D.C. (DE91-013607)

General Description of Documen§ize: approxmately90 pags— This glide covers a
numbe of topics related to radiation and environmentd survellance.

Key Features of This DocumentTo accomplish environmental surveillance, various
sanpletypes—from biotic(animd and plant) to iotic (air, water, soil, etc.)—are

consideed in Chater 5 (title: Environmentd Survellance). The basis for t&ing certain
samples appears alomgth information on sample location and frequengybrief

statement on samplingethods completes each section but procedures or techniques are
not gven in detail. References to otheuglance documents on sampliaige cited.The

reader is directed to other sources to obtain additionalategy information or

descriptions of specific procedures.

Chapter 6 provides information on laboratprpcedures Other chapters cover: liquid
effluent monitoring airborne effluent monitoringneteorologal monitoring data
andysis and staistical trestment, dosecalculations, reords ad reports, quéity assurace
(QA), and reports.

Department of Eneyg(DOE). 1994. Decommissioning HandbooldOOE/EM-0142P.DOE,
Office of Environmental Restoration, Germantown, MD

General Description of DocumenSize: Approximately 312 pags—The manual is
essentiallywritten for those involved in decommissioniagnuclear power facilityWhile
not specificallyfocused on radiation samplimgethods, this document mplaya role in
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identifying activities or sanpling needs rdated to survg work bdore or during
remediation & someFederd facilitie s.

° Key Features of This Documerthapter 6 presents information on final project
configuration based on planniragd as such speaks of site boundari@&sapter 7
presents topics related to characiian includingon-site measurements.

This document includes discussion and illustrations of robotic devices used in sampling

operations.Perhaps onhappropriate in exeme situations, the use of a robot for
obtaning a sample may apply where radiation levels ae high, dust or & qudity pose
problems, or where technical staff cannotgbglly reach a sample location due to
strudurd limitations.

Environmental Protection Agncy(EPA). 1980. Samplers and Sampling Procedures for
Hazardous \&ste StreamsEPA-600/2-80-018, EPA, Municipal Environmental Research
Laboratory Cincinnati, OH.

° General Description of DocumenSize: 67 pags—the procedures listed here cover
different types of media and include helpful diams of samplinglevices.

o Key Features of This Document/hile not speifically geared to ralioactive samples,
this short maud outlines and presents informaion in alogical sequence—stating with
descriptions of samplindevices, followed byiscussion of selectingn appropriate
device for various media (includirsamples taken from various sourcesj, drum,
barrel, waste pile), containerpigs, labels, seals, use of a bagpk, chain of custody
sanple recept and bgging, preservavn and strage of samples, and references he
document includes five appendices, covedegelopment of the composite liquid waste
sanpler, pats for mnstruting the sanpler, checklist of items required in thefield for
samplinghazrdous waste, random sampljrand sgtematic errors in usinte
compositeliquid wastesampler.

Environmental Protection Ancy(EPA). 1982. Test Methods For Evaluating Solidagte,
Physical / Chemical Methods, 2nd EditioBPA, Office of Solid Waste, Washingon, D.C.
(PB87-120291)

° General Description of DocumenSize: Approximately 375 pags—composed of
chapters and methods that update the first edition of this volume.
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° Key Features of This Documerhate 1 of this maud pulls together information
from the first three chapters of the first editiorhis includes a Samplinglethodoloy
section tha addresses staistics, sanpling straegies and examples, implementing a
samplingplan, plus tables and figes of samplinglevicesetc. Theman focus is on
solid waste includingnetals and om@pics. Methods are described with the same format
as indicated above in referenceAs above, the methods include some information
relevant to the field component of samplingrk, but the remainder of each method
essentiallyis most useful to laboratopersonnel.

Environmental Protection Ancy(EPA). 1982. Handbook for Sampling and Sample
Preservation of \&ter and Vdstewater.EPA-600/4-82-029, EPA, Environmental Monitoring
and Support &boratory Cincinnati, OH.(PB83-124503)

° General Description of DocumenSize: Approximately500 pags—composed of
information specificallffocused on sample collection and preservatlgthile the
document concerns onlyater samplingthis volume is comprehensive and even includes
a chap&r on Sampling Radioactive Materials

° Key Features of This Documenthe handbook iseared to address sampliisgues.
The scope of the document covers glety or sources of water, includimgunicipal,
industrial, surface, agultural, gound, and drinkingvaters. Types of samples are
defined and discussed, includiggib and composite sampleBiagrams, tables, and
forms are provided to illustrate k@pints raised in the téxStatistical methods and
related tables are proved. Each opic is acconpaned byreferencesThe chapdr on
radioactive samples is brief but touches on: baemkgd, radioactive decagetection
capability frequencyof sampling samplingocation, sample volume, containers,
filtration, preservation, éneral procedures, radiation safeand references.

Environmental Protection Aancy(EPA). 1984. Soil Sampling QualitAssurane Use’s
Guide EPA 600/4-84-043, EPA, Environmental MonitoriSgstems laboratory Office of
Research and DevelopmengslVegs, NV.

o General Description of DocumenSize: 102 pags—The introduction to this document
stats with: “An adequéae qudity assurace/qudity control (QA/QC) progam reguires
the dentficaion and quarticaion of al sources of error assated with each &p of a
monitoringprogam so that the resultirdata will be of known qualitythe components
of error, or variance, include those associated with sam@argple preparation,
extraction, analgis, and residual error.”
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Key Features of This DocumerBecause of potential inhomegeityin soil samples, the
authors stee this QA/QC doament is speifically concerned with soil sanpling. The
genead outline of thedoaument indudes: objetives of QA/QC, stéistics, exploraory
studies, sample number and sample sites, sample collection, sample hamndling
documentation, anadis and interpretation of QA/QC data, angtsyns audits and
training References are provided followedtiwo appendices coverirgample number
precision and confidence plus tdles for usein calculating confidence tolerance limits and
judging vdidity of measurements.

The sample collection chapter is vényef and does not specificalhutline methods or
types of equipmentThis and the followinghapter on sample handliagd
documentation mention relevant topics irhtigf QA/QC.

Environmental Protection Ancy(EPA). 1986. Engineering Support Branch Standard
Operating Procedures and Quality Assurance Man&#A, Regon IV, Environmental
Services Division, Athens, GA(Sections 3 to 5 reviewed)

General Description of DocumenSize: approxmately 90 pags (sinde sided)—The
introduction states!The objectives of this section are to present tremh standard
operatingprocedures for sample identification, sample control and chain of custody
maintenance of field records, and document control.

Key Features of This Documenthe basic format of the document is that of a
compendium of standard operatimgpcedures bound in one volumeach Standard
OperatingProcedure (SOP) is several pa@nd is dedicated to a specific topfcfive
page outline pataining to sanpling procedures presents abrief overview tha is a
relativelytypical treatment of this topicSample preservation, for ample, is
summarizd with five bullet points.The nex section offers a three palysting of
definitions coveringyrab, composite, split, duplicate, reference or control, and
backgound samples, plus a veoyief definition for sample aliquot.

The document lacks figes but does include descriptive notes for equipment and
methods related to takirgamples of waste water, surface water (fresh and salt water),
ground water,potable water supplygoil, samples from landfills and hazardous waste
sites, followed byeferences.The last part of thewgde include information on making
flow measurerans.

The document does not appear to focus on radioactive materials, but as with other
documents the information can in part be used in conjunction with obtaadraactive
sanples.
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Environmental Protection Agncy(EPA). 1987. A Compendium of Superfund Field Operations
Methods EPA/540/P-87/001, EPA, Office of Emergy and Remedial Response gstiingon,
D.C.

o General Description of DocumenSize: Approxmately 375 pags—the size and title of
this document is a clue to the comprehensive nature of this volunieief, the tekof
this document provides a potentialigluable resource to field workers involved with
Multi-Agency Radiation Surveg and Sitelnvestigation Manud (MARSSIM) surveys.
While relativelycomplete—in that the document covers a broadeaf¢opics—some
readers magesire additional depth to the information provided h@enversely
planners and field personnel riggain added insigt by consideringhe broad rangof
topics included here before approaching surveyprocess.

° Key Features of This DocumerRerhaps the best summafythis compendium is
provided bya listingof sections, as follows: 1) Use of the Compendium, 2) Preparation
of Project Description and Statement of ObjectivesppldmentingFeld Objectives, 4)
Sample Control, Including Chain of Custody, 5) Laborabry Interface, 6) @mple
Containers, Preservation, and ShippingHeld Methods for Screeningazardous
Material, 8) Earth Sciencesd,, drilling, excavations, reconnaissancepghysics, and
ground water), 9) Earthc&nces laboratoryProcedures, 10)8face Hyrology, 11)
Meteorology and Air Qudity, 12) Speialized Sanpling Techniques (.g., wipes, human
habitation samplingTCDD, and container samplijyd.4) Land Surveing, Aerial
Photogaphy, and Mappingl15) Reld Instrumentation (a comprehensive treatment
including radiation monitors), 16) data handljriy) Document Control, 18) Corrective
Action, 19) QA Audit Procedures, and 20) QA Reporting

That this document serves objectives set fortBlpyerfund—and is not specifically
focused on radionuclide sampli#rgn no waydiminishes the importance of the
compendium’s @mplee ovaview of field sanpling equipment and activities.

Environmental Protection Ancy(EPA). 1989. Test Methods For Evaluating Solidagte
Physical / Chemical Methods - Third Edition Proposed Update PackaBa, Office of Solid
Waste, Washingon, D.C. (PB89-148076)

° General Description of DocumenS8ize Approximately500 pags—composed of several

updated chapters and 46 methods that are descriltedt land gaphics. Only methods
that are updated from 2nd Edition appear in this volume.
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Key Features of This Documer€hapters 1, 2, 4, and 7 describe QC, Choaiag

Correct Procedure, Oagic Analytes, and Ragatory Definitions, respectively Of
primaryinterest are the 46 methods that are described in what constitutes the bulk of this
document.However, as is evident from some of the first methods listed fanimg

sample collection techniques are obhefly touched on by section of Chapterokr.

This essentiallynakes the methods laboratanyented protocols and the onlgference

to field methods appears in thett@x a short chapter as opposed to part of each method.
Some methods do listample Collection, Preservation, and Handlimgormaion with
emphasis on use of containers, acidification or refaigpn, or a brief set of points to
consider when preparirtg go out to the field.

Each method includes a method number and a title, plus the follaviorghation:

1) Scope and Application, 2) SummarfyMethod, 3) ihterferences, 4) Apparatus and

Materials, 5) Reagnts, 6) Sample Collection, Preservation, and Handlipngrocedure,
8) QC, 9) Method Performance, and 10) Referenbeagrams, flow charts, and tables
follow theinitial sequence of sections.

The listingof methods include Method 9320 for Radium-228, Method 9310 for Gross
Alpha & Gross Rta, and Method 9315 for Alpha-EmittirRadium sotopes. These
methods do not appear in the bound volume used for this review and thus no further
comment is offered here.

Environmental Protection Ancy(EPA). 1991. Compendium of ERT Surfaceai#r and
Sediment Sampling Proceduré@SWER Directive 9360.4-03, EPA, Office of Emergy and
Remedial Response, &hingon, D.C. (PB91-921274)

General Description of Documen$ize: 31 pags—this document includes three
standard operatingrocedures (SOPSs), the first of which is the same as the first SOP
listed in the document described below.

Key Features of This Documenthe three SOPs included in this document inclube:
Sampling Equipment Decontamination, 2u@ace Water Sampling, and 3) &diment
Sanpling. Each SOP is similain content with setions tha cover: smpe mehod
summary preservation, containers, equipment, apparatas,

Environmental Protection Ancy(EPA). 1991. Compendium of ERT Ground water Sampling
Procedures OSWER Directive 9360.4-06 EPA, Office of Emergncy and Remedial
ResponseWashingon, D.C. (PB91-921275)
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General Description of Documen$ize: 71 pags—this document embodies big
standard operatingrocedures (SOPs) with a similar format as that described above.

Key Features of This Documenthe SOPs covered in this documentlude sampling
equipment decontaminatiormagind water well samplingoil ggs samples, installing
monitor wells, water level measurements, and other topics relateautadgwater and
wells.

Environmental Protection Ancy(EPA). 1991. Compendium of ERBoil Sampling and
Surface Geophysics Proceduré3SWER Directive 9360.4-02, EPA, Office of Emergy and
Remedial Response, hingon, D.C. (PB91-921273)

General Description of Documen§ize: 39 pags—this document lists four standard
opeaating procdures (SOPSs) for soil sapling—with asimilar forma as tha desaibed
above.

Key Features of This Documenthe SOPs covered in this document include sampling
equipment decontamination, soil sampliagil gas samplingand soil samplingnd
surface gophysics. The SOP for soil samplings five pags in lengh. This treatment
essentlly covers samles colecied fromthe sol surface,® use of aug's and tibe
samplers, a trier, split-spoon (barrel) sampler, amd\eation techniques.

Environmental Protection Ancy(EPA). 1991. Environmental Compliance Branch Standard
Operating Procedures and Quality Assurance Man&?A, Regon IV, Environmental
Services Division, Athens, GA.

General Description of DocumenSize: Approximately500 pags (sinde sided)—This
document is presented with seven sections and eleven appendieasiain sections
cover standard operatiqglices and procedures which relates to tha dtely
laboraory s administrdive fundions to SOPs thare speificaly focused on sanpling
activities.

Key Features of This Documerfections 3 and 4 are of primamportance when
thinking of sample control, field record keepjrdpcument control and sampling
procedures.Section 4 on samplingrocedures is descriptive—without diams or
figures—and quitecompréhensivein tha this setion toudies on amultitudeof topics not
mentioned in a number of othauides, includingselection of parameters to be
measured, holdinime, cross contamination, and Data QuaDtyjectives (DQOSs)
(described asdvel | to V). The samplingf soil, water, and air are covered in this
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section with manyf the subsections coveringpics that are common to other documents
reviewed here A number of eample forms are presented, includseyeral that relate to
State progams. Section 6 covers field anaigal methods and Section 7 describes field
physical measurerant.

The appendices include helpful information relevant to samphietuding A) sample
containers, preservation, holditigmes, and permissible sampl@e¢y B standard
cleaningprocedures, C) shippimgocedures, D) standard field artadst methods, E)
monitoringwells, H pump operation procedures, G) air monitoyiHy wastewater field
methods, )l saturation monitoringand K) safetyrotocols.

Environmental Protection Ancy(EPA). 1992. Characterizing Heterogeneousadle:
Methods and RecommendatiotisS?A/600/R92/033 EPA, Environmental Monitoringystems
Laboratory Office of Research and Developmerds Vegs, NV. (PB92-216894)

General Description of DocumenSize: 144 pags—the focus of this document is on all
types of waste materials that one htigncounter.The base scenario appears to be one
where a drum is encountered and the objective is to work to a point when the drum
contents are understooBecause a drum maclude more than onepg of waste, this
document provides a review of a wide varietynaterials one mig expect when
surveying asite

Key Features of This Documenthetable of contents reveals thd thetext atempts to

provide a complete picture, from definitions of terms, to planstodies, QA/QC and

data assessment, to sample acquisition, and steps that follow to the lab and what makes
the charadrizaton process a succedRadioacive wase nmeterials, abngwith organics,

solids, liquidsetc., are covered, but in a relativddyief fashion. The model scenario of
dealingwith wastes in a drum is incorporated into adthetical eample in an appendix

Environmental Protection Ancy(EPA). 1992. Preparation of Soil Sampling Protocols:
Sampling Techniques and Strategi€®A/600/R92/128, EPA, Office of Research and
Development, Veshingon, DC. (PB92-220532)

General Description of Documer8ize: 174 pags—this document summaez various
statistical and gpstatistical concepts and procedures pertaitarthe desig,
implementation, and data interpretation of appropriate samgésamgns.

Key Features of This Documeithis document focuses on applythe concept of the
Data Life Cycle to soil sanpling. Thedoaument desaibes staistical conaepts tha apply
to soil samplingincludingparticulate samplintheory Types of samples, numbers of
samples, and stof samples as well as methods for sampdioigs from convegr belts
and stockpiles are also discuss@dbibliographyis provided.
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