GLOSSARY

91b material: Any material identified under Section 91b of the Atomic Epekgt of 1954 (42
U.S.C. Section 2121).

A.». The smallesarea of elevated activitgentified usinghe DQO [Pocess that is important to
identify.

action level: Thenumeica vaue tha will causethedecsion makerto choose one of the
alternative actionslt maybe a reglatorythreshold standare (., Mximum Contaninant Level
for drinking water), a dose- or risk-based concentration lexgl,OCGL), or a reference-based
standard.See nvestgation level

activity: Seeradioactivity.

ALARA (acronyn for As Low As Reasonabljchievable): A basic concept of radiation

protection which specifies that gasure to ioniing radiation and releases of radioactive

materials should be marato reduce collective doses as far belowlamrylimits as is
reasonablyachievable consideringconomic, technolagal, and societal factors, amoathers.
Reducingexposure at a site tALARA strikes a balance between what is possible throug
additional planningnd managment, remediation, and the use of additional resources to achieve
alower collective doselevel. A determination of ALARAIs a ste-specfic anaysis thatis open ©
interpretation, because it depends on approaches or circumstances ttdftenbgtween

regulatory agencies. An ALARA recommendation should not be interpreted as a set limit or level.

alpha (a): Thespeified maimum probility of aType | error In other words, the maxum
probaility of rgecting thenull hypothesisvhen it is true.Alphais also referred to as tseze of
thetest Alphareflects the amount of evidence ttecsion makemwould like to see before
abandonindhenull hypothesis

alpha particle: A positivelychargd particle emitted bgome radioactive materials undeirgy
radioactive decay

alternative hypothess (H,): Seehypothesis
area: A general term referringo anyportion of asite, up to and includinghe entiresite

area of elevated activity: An areaover whichresidual radioactivityexceeds a spefced valie
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area factor (A,): A factor used to adjuRCGL,, to estimate DCGLg,,. and the minimum
detectable concentation for scanningurve inClass 1surveyunits—DCGL,,. = DCGL,rA,.
A, is themagnitudeby which theresidual radioactivityin asmal area of elevated activityan
exceed he DCGL,, while mantaining compliance with thereleasecriterion. Examples ofarea
factorsare provided in Chapter 5 of this manual.

arithm etic mean: The averag value obtained when the sum of individual values is divided by
the number of values.

arithm etic standard deviation: A stdistic usal to quatify thevariability of asd of daa. It is
calculated in the folowing manner: 1) subtacing the arthmetic mean fromeach dat value
individudly, 2) squang thedifferences, 3) summinghe squaes of thedifferences, 4) dividing

the sum of the squared differenceslg total number of data values less one, and 5) tékeng
square root of the quotienThe calculation process produces the Root Mean Square Deviation
(RMSD).

assessmant: The evalaion process used tneasurelie perfornance or effecveness of a
systemand ts elemenss. As usedm MARSSIM, assessentis an al-inclusive erm used ¢
denote anyf the following audit, performance evaluation, maaagnt sgtems review, peer
review, inspection, or surveillance.

attainment objectives: Objectives that specifihe desig and scope of the samplisgudy
includingthe radionuclides to be tested, the cleanup standards to be attained, the measure or
parameter to be compared to the cleanup standard, afhggbéandType llerror rates for the
sekcked satistical tests.

audit (quality): A systamatic and indgoendent examinaion to deéermine whether qudity
activities and rdated results @mply with planned arangements and wheher these arrangements
are mplemented effecively and are stble © acheve obgcives.

background reference area: Seereference area

background radiation: Radiation from cosmic sourcegturally occurring radioactive
material includingradon (exept as a decgyroduct ofsource orspecial nuclear materigl and
global fallout as it ests in the environment from the testiofnuclear eglosive devices or

from nuclear accidents like Cherndlwyhich contribute tdackground radiation and are not
under the control of the cogant orgnization. Background radiatiordoes not include radiation
from source, byproducbr special nuclear materialgegulated bythe cognizant Federal or Stae
agency Different definitions mayexst for this term.The definition provided in regations or
regulatory progam beingused for a site release should ale/g used if it differs from the
definition provided here.
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Becquerel (Bg): The hternational Sgtem (S) unit of activityequal to one nuclear
transformation (disintagtion) per secondl Bq = 2.7XL0™ Curies (Ci) = 27.03 picocuries

(pQY).

beta (B): Theprobaility of aType Il error,i.e., the probabilityof acceptinghe null hypothesis
when it is fdse Thecomplanent of beta(1§) is referred to as th@owerof the test.

beta particle: An dectron amitted from thenudeus duringradioactive decay

bias: The swgtematic or persistent distortion of a measurement process which causes errors in
one directioni(e., theexpected sanple measurement is different from thesampl€es truevaue).

biased sanple or measurement: Seejudgement measurement

byproduct material: Any radioactve nmeterial (exceptspecial nuclear materiglyielded in or
made radioactive bgxposure to the radiation incident to the process of prodwringjlizing
special nuclear material

calibration: Comparison of a measurement standard, instrument, or item with a standard or
instrument of higer accuracyo detect and quantifijpaccuracies and to report or eliminate those
inaccura@s byadusiments.

CDE (committed dose egiivalent): Thedose equivalentakulated to be recaied bya issue or
organ over a 50-gar period after the intake into the botlydose not include contributions from
radiation sources ¢arnal to the bodyCDE is exyressed in units of Sv or rem.

CEDE (committed effective dose egiivalent): Thesum of thecommitted dose equivalerb
various tissues in the bodgach multiplied byhe appropriate welding factor (W,). CEDE is
expressed in units of Sv or renseeTEDE.

chain of custody: An unbroken trail of accountabilithat ensures the psigal securityof
samples, data, and records.

characterization survey: A type ofsurveytha includes fecility or site sampling, monitoring
and analgis activities to determine the xt and nature of contaminatio@haracterization
surveysprovide the basis for acquirimgcessaryechnical information to develop, anzdy and
select appropriateleanuptechniques.

Class 1 area: An areathat is projected to requireGlass 1 final status survey
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Class 1 survey: A type offinal status surveyha applies to areaswith thehighest potential for
contamination, and meet the followingteria: (1)impaded; (2) potatial for ddivering adose
above theeleasecriterion; (3) potatia for smdl areas of elevated activitgnd (4) insufficient
evidence to support reclassification@ass 2or Class 3

Class 2 area: An areathat is projected to requireGlass 2 final status survey

Class 2 survey: A type offinal status surveyha applies to areagha meet thefollowing
criteria: (1) impaded; (2) low potential for delivering dose above theleasecriterion; and (3)
little or no potetial for smdl areas of elevated activity

Class 3 area: An areathat is projected to requireGlass 3 final status survey

Class 3 survey: A type offinal status surveyha applies to areagha meet thefollowing
criteria: (1) impaded; (2) little or no potential for delivering dose above threleasecriterion;
and (3) littleor no potetia for smdl areas of elevated activity

classfication: The act or result of separatiageasor survey urtis into one of three degsigted
classes:Class 1 areaClass 2 areaor Class 3 area

cleanup: Actions taken to deal with a release or threatened releaseanditwag substances that
could affect public health or the environment. The term is often used btoatigcribe various
Superfund response actions or phases of remedial responses, such as remediation/estig
feasibility study Cleanup is sometimes used interchealgywith the termgemedial action
response action, @orrectve acton.

cleanup standard: A numeical limit set by aregulatory agency as arequirement for rdeasing a
site after cleanup See réeasecriterion.

cleanup (survey) unit: A geographicalareaof specified sie and shape defined for the purpose
of surveydesign and compliance testing

coeficient of variation: A unitless masuretha alows thecompaison of dispesion aross
several sets of datdt is often used in environmental applications because varialgiqyessed
as a standard deviation) is often proportional to the m8asrelative standard deviation

comparability: A measure of the confidence with which one data set can be compared to
another.

completeness: A measure of the amount of valid data obtained from a measurershsy
compared to the amount that wapested to be obtained under correct, normal conditions.

MARSSIM, Revsion 1 GL-4 August 2000



Glossay

composite sanple: A sample formed by collecting several samples and cmbiningthem (or
selected portions of them) into a new sample which is then thasoomgxed.

conceptual site model: A description of a site and its environs and presentationpafthgses
regarding the contaminants present, their routes ofratign, and their potential impact on
sensitive receptors.

confidence interval: A range of vdues for which thee is aspeified probaility (e.g., 80%,
90%, 95%) thathis sé contans thetruevaue of an estimated paameter.

confirmatory survey: A type ofsurveytha includes limited indgpendent (third-paty)
measurements, samplirgnd analses to verifythe finding of afinal status survey

consensus standard:A standard established bygoup representing cross section of a
particular industryor trade, or a part thereof.

contamination: The presence of residual radioactivityexcess of évels which are accepble
for release of &ite or fecility for unrestricted use

control chart: A graphic representation of a process, showpilagted values of some statistic
gathered from tha characteristic, and oneor two ®ntrol limits. It has two baic uses: 1) s a
judgement to determine if a process was in control, and 2) as an aid in aclaedingaintaining
staistical control.

core sanple: A soil sanpletaken by coredrilling.

corrective action: An action taken to eliminate the causes of astixy nonconformance,
deficiency or other undesirable situation in order to prevent recurrence.

criterion: Seereleasecriterion.

critical group: The goup of individuals reasonabépected to receive theeptest egosure to
residual radioactivityfor anyappicabke setof circumstances.

critical level (L,): A fixed value of the t&t statisticcorrespondingo a gven probabilitylevel,
as deermined from thesampling distribution of theest statistic L. is thelevel at which theeis
a statistical probabilitywith a predetermined confidence) of correadigntifying a backgound
value as “geater than backgund.”
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critical value: The value of a statistic (t) correspondiog gven significance level as
determined from its sanpling distribution; eg., if Pr (t >t,) = 0.05, t, is thecritical vaue of t &
the5 pecent level.

curie (Ci): The customarynit of radioactivity Onecurie (Ci) is equd to 37 billion
disintegations per second (3.720" dps = 3.7 xL0'° Bq), which is pproxmately equd to the
decayrate of one gamof ?*Ra. Fractions of aurie, e.g. picocurie (pCi) or 18 Ci and
microcurie (|Ci) or 10°Ci, are levels tpically encountered idecommissioning

cyclotron: A device used to impart Higenerg to chargd particles, of atomic welg one or
greater, which can be used to initiate nuclear transformations upon collision with a suitable
target.

D: The true, but unknown, value of the difference between the mean concentradisia sl
radioactivity in thesurvey urtiand the refrence area

DQA (Data Quality Assessmant): Thesdentific and staistical evaluaion of ddato deermine
if the data are of the rg type, quality and quantityo support their intended use.

DQOs (Data Quality Objectives): Quditative and quantitative stdements deived from the
DQO process that clarifstudytechnical and qualitgbjectives, define the appropriat@eyof
daa, and speify tolerable levels of potential decision erors tha will be usal as the basis for

establishinghe qualityand quantityof data needed to support decisions.

Data Quality Objectives Process: A systematic strateg planningtool based on the scientific
method that identifies and defines thpayquality and quantityf data needed to satisdy
specfied use. The keglements of the processiclude:

conciselydefiningthe problem

identifying the decision to be made

identifying the inputs to that decision

definingthe boundaries of the study

developingthe decision rule

speifying tolerate limits on potatial decision erors
sekcing the nostresource eftiientdai collecion desgn

DQOs are the qualitative and quantitative outputs from the DQO process. The DQO process was
developed origpally by the U.S. Environmental Protection éary but has been adapted for use
by other orgnizations to meet their specific planningquirement.See alsgraded approach
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data quality indicators. Measurable atributes of theattainment of thenecessay qudity for a
particular decisionData qualityindicatorsincludeprecision, bias, completeness,
representativeness, reproducibility, comparabjlapnd satistical confidence.

data usability: The process of ensuriry determiningvhether the qualitpf the data produced
meets the intended use of the data.

DCGL (derived concertrati on guideline level): A derived, radionuclide-specific activity
conaentration within asurvey uri correspondingo thereleasecriterion. TheDCGL is based on
the spatial distribution of the contaminant and hence is derived diffefentlyenonparametric
stetistical test (DCGL,,) and theElevated Measurement Comparig@CGL,,.). DCGLsare
derived from activitjdose relationships throhgariousexposure pathwagcenaios.

decay: Seeradioactive decay

decision maker: The person, team, board, or committee responsible for the final decision
regarding disposition of thesurvey urti.

decision rule: A statement that describes ailmaj basis for choosingmongalternative actions.

decommissbn: To removeafacility or sitesafelyfrom service and reducesidual radioactivity
to alevel that pemits rdease of the propety and temination of thelicenseand other
authoriation for site operation.

deconmissioning: Theproaess of renovingafacility or sitefrom operation, followed by
decontaminationand license termination (or termination of authatin for operation) if
appropriate.The objective oflecommissioning to reluce the residual radioactivityn
structures, materials, soilsogindwater, and other media at gie so that the concentration of
each radionuclide contaminant that contributeesidual radioactivityis indistinguiishable from
thebackground radiation concentration for that radionuclide.

decontamination: The removal of radioldagal contaminants from, or their neutraiion on, a
person, object or area to within levels establishegobgrningregulatoryagencies.
Decontaminations somémes usel interchangeably with remediation remedial action, and
cleanup

delta (): The amount that the distribution of measurements sureey urtiis shiftel to the
right of the distribution of measurements of teference area

August 2000 GL-7 MARSSIM, Revsion 1



Glossay

delta (A): The width of thegray region A divided byo, thearithmetic standard deviatioof
the measurerant, is therelative shift expressal in multiples of stadad deviations. Seerelative
shift, grayregion.

derived concertrati on guideline level: SeeDCGL

design specifcation process: The process of determininige samplingand analgis procedures
thatare neededtdenonstate thatthe atainment objecives are acled.

detection limit: The net response level that can bpested to be seen with a detector with a
fixed level of certainty.

detection sensitivity: Theminimum level of ability to identify the presence of radiation or
radioactivity.

direct measurement: Radioactivitymeasurement obtained placingthe detector near the
surface or media beirgurveyed. An indication of the resultingadioactivitylevel is read out
directly.

distribution coeficient (K,): The rato of elemend (i.e., radionuclide) concentration in soil to
tha in water in asoil-waer systam a equilibrium. K, is generallymeasured in terms ofam
weights of soil and volumes of water/¢g?® or gml).

dose cormitment: The doseltatan orgn or issue woud receve durnga spedied perod of
time (e.g, 50 or 70 gars) as a result of intake (asibgestion or inhalation) of one or more
radionuclides from aigen release.

dose equivalent (dose)A quantity tha expresses dl radiations on acommon sele for
calculatingthe effective absorbed dos€his quantityis the product of absorbed dose (rads)
multiplied byaqudity factor and ay othe modifying factors. Doseis mesured in Svorrem
double-blind measurement: Measurements that cannot be digtiisged from routine
measurerants by the ndividual performing the neasurerant Seenon-blind measuremeand
single-blind measurement

effective probe area: Thephysical probe areaorrected for the amount of the probe area
covered bya protective screen.

elevatedarea: Seearea of elevated activity
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elevatedmeasuement: A measurerantthatexceeds a spefted valie DCGLg,,c.

ElevatedMeasuement Comparison (EMC): This comparison is used in conjunction with the
Wilcoxon testto deermine if there are anyneasurerant thatexceed a spefied valie

exposue pathway: The route bywhich radioactivitytravels throup the environment to
eventuallycause radiation gosure to a person orayp.

exposue rate: The amount of ionization produced per unit time in aiKkyays or ggmma rag.
The unit of eposure rate is Roerggs/hour (R/h); for decommissioniagtivities the tpical
units are microRoenéms per hour (B/h),i.e., 10° R/h.

external radiation: Radiation from a source outside the hody

false negative decision error: The error that occurs when the nulpbthesis (k) is not

rejecied whentisfalse. For exanple, the fake negtive decsion error occurs wheimé decsion
maker concludes that the waste isdndaus when it trulys not haardous. A statistician usually
refers to a false natjve error as &ype |l decision errar The measure of the &bf this error is
called beta and is also known as the complement of the power opathgsis test.

false positive decision error: A false positivedecision eror occurs whe thenull hypothesis

(Ho) is repcied whentiistrue. Consder an eanple where e decsion meker presuras hata
certain waste is hamlous {.e., the null hypothesis or baseline condition is “the waste is
hazrdous”). If the decision maker concludes that there is insufficient evidence to ctassify
waste as hazardous when it tridyhazardous, the decision maker would make a false positive
decision aror. A statistician usudly refers to thefalse positiveerror as aType | decision error
The measure of the &bf this error is calledlpha, the level of sigificance, or the s&of the
critical regon.

Field Sanpling Plan: As defined for Superfund in the Code @flEral Reglations 40 CR
300.430, a document which describes the numbge, nd location of samples and theetpf
analyses to be performedt is part of théSampling and Analysis Plan

final status suivey: Measurements and samplitigdescribe the radiolazal conditions of a
site, following compléion of decontanination ectivities (if any) in prgparation for rdease.
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fluence rate: A fundamental parameter for assesshmglevel of radiation at a measurement

site. In the case oih situ spectrometric measurements, a calibrated detector provides a measure
of the fuence rag¢ of primaryphotons at specific enegs that are characteristic of a particular
radionuclide.

gamma (y) radiation: Penetratindnigh-energy, short-wavelenip electromagetic radiation
(similar to X-rays) emitted duringradioactive decay Gamma rag are verypenetratingand
require dense materials (such as lead or steel) for shielding

graded approach: The process of basirge level of application of maneral controls applied
to an tem or work accordig to the ntended use oftte resuts and he degee of confilence
needed in thequdity of theresults. See data qualityobjectives process.

gray region: A range of values of the parameter of interest fsuevey urtiwhere he
consequences of makiagdecision error are relativeiyinor. The upper bound of theay
region in MARSSM is sd equd to theDCGL,,, and thdower bound of the gray regiohBGR)
is a ste-specfic variable.

grid: A network of parallel horiantal and vertical lines formingguares on a map that magy
overlaid on a propertyarcel for the purpose of identification ofaex locations.Seereference
coordinate system

grid block: A square defied bytwo adpcentvertical and tvo adpcenthorizontal reference gd
lines.

half-life (t,,): The time required for one-half of the atoms of a particular radionuclide present to
disintegate.

Historical Site Assessrant (HSA): A detailed investigation to @llect existing informaion,
primarily historical, on aiteand its surroundirgy

hot measuement: Seeelevatd measurement

hot spot: Seearea of elevated activity

hypothesis: An assumption about a propedycharacteristic of a set of data under stutlye
goal of statistical inference is to decide which of two complememggtheses is likelyo be

true. Thenull hypothesigH,) describes what is assumed to be the true state of nature and the
alternative hypothesi@,) describes the opposite situation.
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impactedarea: Any areathat is notlassifiel asnon-impacted Areaswith areasonable
possibility of containingresidual radioactivityin excess of natural backgund or fallout levels.

independent assasent: An assessment performed dyualified individual, goup, or
organization that is not part of the oagization directlyperformingand accountable for the work
beingassessed.

indistinguishable from badkground: The term indistingishable from backgund means that
the detectable concentration distribution of a radionuclide is not statistidédisent from the
backgound concentration distribution of that radionuclide in the vicioitthe site or, in the
case of structures, in similar materials usagigquate measurement techng)esyrvey and
statistical techniques.

infiltr ation rate: The rate at which a quantity a hazardous substance moves from one
environmental medium to anothee-g., the rate at which a quantitiya radionuclide moves
from a source into and throlm@ volume of soil or solution.

inspection: An activity such as measuringxamining testing or gauging one or more
characteristics of an entity and compaing theresults with speified requirements in orde to
estblish wheher confornance s acheved for each charastistic.

inventory: Totd residud quantity of formely licensal radioactive maerial a asite

investigation level: A derived media-specific, radionuclide-specific concentration or activity
level of radioactivitythat: 1) is based on the release criterion, and 2)etsga response, such as
further investigtion or cleanup, if eeeded.Seeaction level

isopleth: A line drawn throudn points on araph or plot & which agiven quantity has thesame
numerical value or occurs with the same frequency

judgment measurement: Measurements performed at locations selected psofgssional
judgment based on unusual appearance, location relative to known contaminated dreas, hig
potential for residual radioactivitgeneral supplemental informatioetc. Judgment

measurerants are notincluded n the satistical evaliaion of the surveyunit daia becausehey
violate the assumption of randondglected, independent measuremehistead, judment
measurerants are ndividualy conpared ¢ the DCGL,,.
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karst terrain: A kind of terrain with characteristics of relief and dramagsingfrom a hidn
degee of rock solubility The majorityof karst conditions occur in limestone areas, but karst
may dso ocur in aeas of dolomite gypsum, or sthdeposits. Features assocated with kast
terrain mayinclude irreglar topogaphy abrupt ridgs, sink holes, caverns, abundant sging
and disappearingtreams.Well developed or well integted drainagsystems of streams and
tributaries are gnerallynot present.

klystron: An electron tube used in televisiat;., for convertinga stream of electrons into ultra
high-frequencywaves that are transmitted as a pencil-like radio beam.

less-than data: Measuremants thatare bss han heminimum detectable concentration

licerse: A license issued under the wgtions in parts 30 throbg35, 39, 40, 60, 61, 70 or part
72 of 10 CIR Chapter

licersee: The holder of dicense
license termnation: Discontinuation of dicensethe eventual conclusion commissioning

lower bound of the gray region (LBGR): The minimum value of thergy regon. The width
of the gray regioDCGL-LBGR ) is dso rderred to a theshift, 4.

lower limit of detection (L): The smallest amount of radiation or radioactititst statistically
yields a net result above the method baalgd. The critical detection level,, is thelower
bound of the 95% detection interval definedligrand s the level atwhich there s a 5% chance
of callinga backgound value “geater than backgund.” This value should be used when
actuallycountingsamples or makingdirect radiation measurement&ny response above this
level should be considered as above bemkgd;i.e., and positiveresult. This will ensure95%
detection capability for L,. A 95% confidence interval should be calculated for all responses
greaer thanL.

m: The number of measurements from the reference area used to conduct a statistical test.

magnetron: A vacuum tube in which the flow of ions from the heated cathode to the anode is
controlled bya magetic field exernallyapplied and perpendicular to the electric fieldatych
theyare propelled Magnetrons are used to produce vehprt radio waves.

measuement: For the purpose of MARSBSI, it is used interchargablyto mean: 1) the act of
usinga detector to determine the level or quartdityadioactivityon a surface or in a sample of
material removed from amedia bang evaluaed, or 2) thequantity obtaned bytheact of
measunmng.
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micrometeorology: The studyof weather conditions in a local or veamall area, such as
immediatelyaround a tree or buildinghat can affect meteorolmgl conditions.

minimum detectable concertrati on (MDC): Theminimum deectable concentraion (MDC) is
thea priori activity level that a specific instrument and technique can peat&d to detect 95%
of the time. When statinghe detection capabilitgf an instrument, this value should be used.
TheMDC is thedeection limit, L, multiplied byan appropriate conversion factor i@gunits
of activity.

minimum detectable cownt rate (MDCR): The minimum detectable count rate (MDCR) is the
a priori count rate that a specific instrument and technique canpeetexi to detect.

missing orunusabledata: Data (measurements) that are mislabeled, lost, or do not meet
qudity control standads. Less-than datare not considered to be missmgunusable dataSee
R.

munitions: Military supplies, especiallweapons and ammunition.

N: N =m+n, is the total number of measurements required from the reference aresuarela
unit. See mandn.

n: Number of measurements from a surueyt used to conduct a statistical test.

n;: The number of samples that should be collected ar@ato assure that the required number
of measurements from that area for conducstagjstical tests is obtained; = n/(1-R.

NARM: Naturallyoccurringor accelerator-produced radioactive material, such as radium, and
not classfied assource material

naturally occuri ng radionuclides: Radionuclides and their associated progoroduced
duringtheformation of theearth or byinteractions of terestrid mater with cosmicrays.

non-blind measurement: Non-bind nmeasurerant are neasurerant thathave a concerdtion
and orign that are known to the individual performitige measuremenGeesingle-blind
measuremerdanddouble-blind measurement

nonconformance: A deficiencyin characteristic, documentation, or procedure that renders the

guality of an item or activityunacceptable or indeterminate; nonfulfillment of a specified
requirements.
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non-impactedarea: Areaswhee theeis no rasonable possibility (extremdy low probdility)
of residual contaminationNon-impacted areas areptgally located off-site and maye used as
backgound reérence areas

nonparametric test. A test based on relativefgw assumptions about theaet form of the
underlyng probabilitydistributions of the measurementss a consequence, nonparametric tests
are gnerallyvalid for a fairlybroad class of distributiond’he Wilcoxon Rank Sum teand the
Sign testare e;lamples of nonparametric tests.

normal (gaussian)distribution: A family of bdl shgped distributions deaibed bythe mean
and varance.

organization: a companycorporation, firm, gvernment unit, enterprise, facilityr institution,
or part thereof, whether incorporated or not, public or private, that has its own functions and
administraion.

outlier: Measurements that are unusuddisge or small relative to the rest and therefore are
suspected of misrepresentitige population from which theyere collected.

p: The probabilitythat a random measurement from shevey uriis less tha 4.

p’: The probabilitythat the sum of two independent random measurements frosurthey urti
is less tha 24.

P,.: The probabilitythat a measurement performed at a random location Butkiey urtiis
greater than a measurement performed at a random locationré@fdiemce area

peer review: A documented critical review of worlegerallybeyond the state of the art or
characteried bythe exstence of potential uncertaintffrhe peer review is conducted by
qualified individuals (or orgnization) who are independent of those who performed the work,
butare calectvely equivalent in techncal experise (.e., peers) to those who performed the
original work. The peer review is conducted to ensure that activities are techidatjyate,
compeently peformed, propely doaumented, and saisfy established technical and qudity
requirements.The peer review is an in-depth assessment of the assumptions, calculations,
extrapolations, alternate interpretations, methodglagceptance criteria, and conclusions
pertainingto specific work and of the documentation that supports th&er reviews provide
an evaluation of a subject where quantitative methods ofssalymeasures of success are
unavailable or undefined, such as in research and development.
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performance evaluation: A type of audit in which thequantitative data generated in a
measurement syem are obtained independeratyd compared with routinefbtained data to
evaluate the proficienayf an analgt or laboratory

physical probe area: The phyical surface area assessedabyeecor. The phical probe area
is used to make probe area corrections in the actaityulations.

Pitman efficiency: A measure of performance for statistical testss equal to the reciprocal of
the rato of the sample sizes requied byeach of wo tests o acheve the sane power, astiese
sanple sizes beomelarge.

power (14): Theprobaility of rgecting thenull hypothesisvhen it is false.The power is
equal to one minus thEype llerror ratej.e. (1).

precision: A measure of mutual agement amongndividual measurements of the same
property usuallyunder prescribed similar conditions peessed enerallyin terms of the
standard deviation

process: A combination of people, machine and equipment, methods, and the environment in
which theyoperate to produce awgn product or service.

professional judgenent: An expression of opinion, based on technical knowéedgd
professional egerience, assumptions, atlghms, and definitions, as statedday exyert in
response to technical problems.

qualified data: Any data that have been modified or adjusted as part of statistical or
mathematical evaluation, datalidation, or dataverification operations.

quality: The totalityof features and characteristics of a product or service that bear on its ability
to meetthe sated or mplied needs and @ecatons of he user.

quality assuance (QA): An integated sgtem of managment activities involvingplanning
implementation, assessment, reportiagd qualitymprovement to ensure that a process, item,
or sevice s of thetype and qudity needed and expected bythe custome.

Quality Assurance R oject Plan (QAPP): A formal document describing comprehensive
deail the necessay QA, QC, and othe technical activities tha must beamplemented to ensure
tha theresults of thework peformed will satisfy the staed peformance criteria. As ddined for
Superfund in the Code okfferal Reglations 40 CR 300.430, the Qualithssurance Project
Plan describes poli¢prganization, and functional activities and the Data Qudalbjectives and
measures necessaoyachieve adequate data for use in selethiagppropriate remedyhe
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QAPP is gplan tha provides aprocess for obtening daa of suffiaent qudity and quantity to
satisfydata needslt is a part of thé&ampling and Analysis Plan

quality control (QC): Theoveal systan of technica activities tha measure the atributes and
performance of a process, item, or servicareg) defined standards to verthyat theymeet the
staed requirements established bythe custome, opeationd techniques and activities tha are
usa to fulfill requirements for quality

quality indicators. Measurable atributes of theatainment of thenecessay qudity for a
particular environmental decisiomdicators of qualitynclude precision, bias, completeness,
representativeness, reproducibilitpmparability and statistical confidence.

Quality Management Plan (QMP): A formd doaument tha desaibes thequdity system in
terms of the orgnizational structure, functional responsibilities of managnt and staff, lines of
authority and required interfaces for those planningplementing and assessirgl activities
conducted.

quality system A structured and documented magragnt sgtem describinghe policies,
objectives, principles, oegizational authority responsibilities, accountabiljtgnd
implementation plan of an aagization for ensuringjuality in its work processes, products
(items), and sevices. Thequdity system provides theframework for planning implementing,
and assessingork performed byhe orgnization and for carrypng out required QA and QC.

R: The rate of missingr unusable measurementpested to occur for samples collected in
reference area®r survey urs. See missing or unusable datdee n (Not to be confused with
the synbol for the radiation gposure unit Roenen.)

R,: The accepble level of risk asso@ted with notdetcing anarea of elevated activityf area

Amin'

radiation survey: Measurements of radiation levels associated wiitedogether with
appropriate documentation and data evaluation.

radioactive decay: The spontaneous transformation of an unstable atom into one or more
differentnucides accomanid by either he emisson of energ andbr partcles fromthe
nucleus, nuclear capture or ejection of orbital electrons, or fisklostable atoms decayto a
more sable state, eventially reachng a formthatdoes notlecayfurther or has a verpnghalf-
life.
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radioactivity: Themean numbe of nudear transformdions ocurring in agiven quantity of
radioactive maerial pe unit time TheInternaiond Systan (SI) unit of radioectivity is the
Becquerel Bg). The customarwnit is theCurie (Ci).

radiological survey: Measurements of radiation levels and radioacta#tyociated with site
together with appropriate documentation and data evaluation.

radioluminescere: Light produced byhe absorption of eneydrom ionizng radiation.
radionudide: An unstable nuclide that undesgsradioactive decay

random error: The deviation of an observed value from the true value is called the error of
observation.If the error of observation behaves like a random variablei{s value occurs as
thoudh chosen at random from a probabibiigtribution of such errors) it is calledandom

error. See systematic error

readily removable: A qualitative statement of the texit to which a radionuclide can be
removed from a surface or medium ushan-destructive, common, housekeeg@ghniques
(e.g, washingwith moderate amounts of deterg and water) that do nodrgerate larg volumes
of radioactive waste requirirgubsequent disposal or produce chemical wastes thatpaetec
to adverselaffect public health or the environment.

reference area: Geogaphicalareafrom which represerative reference masurerans are
performed for conparison with measurerants performed in spediic survey urtis a remediation
site. A site radiologcal reference aregbackgound area) is defined as an area that has similar
physical, chemcal, radblogical, and bological characgristics as he ste area beig remediated,

but which has not ben contaminaed by site activities. Thedistribution ad conaentraion of
background radiation in theeference areashould be the same as that which would hgeeted

on thesiteif that site had never been contaminatddore than oneeference areamaybe
necessaryor valid comparisons if site exhibits considerable plsical, chemical, radiologal, or
biological variability.

reference coordnate system A grid of intersecting lines referenced to afixed sitelocation or
benchmark.Typically the lines are arraeg in a perpendicular pattern dividitige survey
location into squares or blocks of equal argather patterns include three-dimensional and
polar coordinate sfems.

reference regon: The geographical regon from whichreference areasill be sdected for
compaison withsurvey urts.
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regulation: A rule, law, order, or direction from federal or stab&#@&nments ragatingaction

or conduct.Regulations concerningadioisotopes in the environment in the United States are
shared byhe Envronmeni Protecion Agency(EPA), the U.S Nuclear Regulatory

Commission (NRC), the U.S. Department of ERgOE), and manytate gvernments.
Federal reglations and certain directives issuedity U.S Department of Defense(DOD) are
enforced within the DOD.

relative shft (A/e): A divided byo, thestandard deviatiorf the measurerant. Seeddta.
relative standard deviation: Seecoédficient of \ariation.
release crierion: A regulatory limit expressel in taems of doseor risk.

rem (radiation equivalent man): The conventional unit afose equivalentThe corresponding
Internaiond System (SI) unit is theSievert(Sv) 1 Sv =100 rem.

remedial action: Those actions that are consistent with a permanent retalegly instead of, or

in addition to, removal action in the event of a release or threatened releaseanflausaz

substance into the environment, to prevent or minimize the release of hazardous substances so
that theydo not migate to cause substantial dan¢gp present or future public health or welfare

or the environmentSeeremedy

remediation: Cleanup or other methods used to remove or contain@gpi or hazardous
materials from a Superfund site.

remediation cortrol survey: A type of surveythat includes monitorinthe progess of remedial
action byreal time measurement of aeas bang decontaminaed to deermine wheher or not
efforts are effegve and ¢ guide furherdecontaminatioractivities.

remedy: Seeremedial action

removable activity: Surface aavity thatis readily removabléy wiping the surface wh
moderate pressure and can be assessed with standard radiation ddtastossiallyexpressed
in units of dpm/100 cfa

removal: The cleanup or removal of releaseddndaus substances, or pollutants or
contaminants whic may present an imminent and substatial danger; sud actions & may be
necessaryaken in the event of the threat of release oéftimis substances into the
environment; such actions as nt@y/necessarny monitor, assess, and evaluate the threat of
release of haxdous substances; the removal and disposal of material, or the ¢kitiger such
actions as malpe necessary prevent, minimize or mitage damagto the public health or
welfare or the environment.
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replicate: A repeatd ana}sis of he sane sanple or repeatd neasurerantatthe sane locaion.

represertative measurement: A measurerantthatis seécted using a procedurenisuch a way
that it, in combination with other representative measurements,ivallagn accurate
representation of the phenomenon beainglied.

represertativeness: A measure oftte degee b which dat accuratly and pre@ely represent
characteristic of a population, parameter variations at a sangaing a process condition, or an
environmental condition.

reprodudbility: The precision, usuallgxpressed as a standard deviation, that measures the
variability amongtheresults of mesurement of thesane sanple a different laboraories.

residual radioactivity: Radioactivityin structures, materials, soilspgndwater, and other
media at a site resultifigpom activities under the cagzant orgnizations control. This includes
radioactivityfrom all sources used lilge cogizant orgnization, but exludes backgund
radioactivityas specified byhe applicable ragation or standardlt also includes radioactive
materials renaining atthe ste as a restlof rouine or acalentl releases of radactve neterial
atthe ste and prewous burals atthe ste, even f those burls were nade in accordance th the
provisions of 10 CR Part 20.

restoration: Actions to return a remediated area to a usable state follaerwntamination.
restricted use: A desiguation followingremediationrequiringradiologcal controls.

robust A statistical test or method that is apgroatelyvalid under a wide ramgof conditions.
run chart: A chart used to visuallgepresent dataRun charts are used to monitor a process to
see whether or not the longng averag is chantng. Run charts are points plotted onragh

in theorde in which they becomeavailable, sud as paameters plottal versus time

S: Thearithmetic standard deviatioaf the nean.

S+: Thetest statisticused for theSign test

sanmple: (As used in MARS3M) A part or selection from a medium located isuavey urti or
reference areaha represents thequdity or quantity of agiven paameter or ndure of thewhole
area or unit; aportion seving as aspeimen.

sanple: (As used in statistics) A set of individual samples or measurements drawn from a

population whose properties are studiedda ghformation about the entire population.
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Sanpling and Analysis Ran (SAP): As defined for Superfund in the Code efiEral
Regulations 40 CR 300.430, a plan that provide a process for obtaidatg of sufficient quality
and quantity to sdisfy data needs. The sanpling and andysis plans @nsists of two pas: 1) the
Field Sampling Plapwhich describes the numberpéy and location of samples and theetpf
analses;and 2) he Quality Assurane Project Plan, which describes poli¢yrganization,
functional activities, the Data Quali@bjectives, and measures necessagchieve adequate
daafor usein sdecting the gppropride remedy.

sa@anning: An evaliaion techngue perforned bymoving a deécion devce over a surface at
specified speed and distance above the surface to detect radiation.

scoping survey: A type ofsurveythat is conducted to identifi) radionuclide contaminants,
2) relative radionuclide ratios, and 3ngral levels and ¢&nt of contamination.

self-assessmnt: Assessments of work conductedibglividuals, goups, or orgnizations
directly responsible for overseeimgnd/or performinghe work.

shape parameter (S): For an dliptical area of devated activity, theratio of thesami-minor ais
length to thesami-mgor axis length. For acircle, theshge paameer is one A smdl shgpe
parameter corresponds to a flat ellipse.

shift: Seedelta ().

Sievert (Sv): The special name for thetérnational Sgtem (S) unit of dose equivalent
1 Sv =100 ren¥ 1 Dbule per kilogam.

Sign test: A nonparametricstaistical test usel to denonstrae compliance with therelease
criterion when the radionuclide of interest is not present in waakg and the distribution of
data is not aymetric. See alsdilcoxon Rank Sum test

single-blind measurement: A measurement that can be distirgled from routine
measurements but are of unknown concentrat®8senon-blind measuremennddouble-blind
measurement

site: Any installation, facility or discrete, plsically separate parcel of land, or dbyilding or
structure or portion thereof, that is beitwnsidered for survegnd investigtion.

site recomaissarce: A visit to thesiteto gather sufficient information to support a site decision

regarding the need for further action, or to ver#yisting site data.Site reconnaissance is not a
studyof thefull extent of contamindion & afacility or site or arisk assessmaet.
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size (ofa test): Seealpha

soil: The pp layer of the ear's surface, consiing of rock and rmeralparicles mxed wih
organic matter. A particular kind of earth orrgund—e.g., sandgoil.

soil activity (soil concentration): The level of radioactivitpresent in soil and exessed in
units of ativity pe soil mass (tyicaly Bg/kgor pCi/g.

souce material: Uranium and/or Thorium other than that classifiedeial nuclear material

souce term: All residud radioactivity remaning a thesite, includingmaterial released during
normel operaions, nadverentreleases, or acdens, and hatwhich may have been busd atthe
site in accordance wh 10 (PR Part 20.

special nuclear naterial: Plutonium,”*U, and Uranim enriched h #**U; material capabé of
underging a fission reaction.

split: A sample that has been hormeoiged and divided into two or more aliquots for subsequent
analysis.

standard normal distribution: A normal Gaussian)distributionwith mean ero and variance
one.

standard operating procedure (SOP): A written document that details the method for an
operation, analys, or action with thorougy prescribed techniques and steps, and that is
officially approved as the method for performaegtain routine or repetitive tasks.

statistical cortrol: The condition describing process from which all special causes have been
removed, evidenced on control charttbg absence of points lmd the control limits and by

the absence of non-random patterns or trends within the control lilngpecial cause is a

source of variation that is intermittent, unpredictable, or unstable.

stratification: The actor resul of separahgan arearito two or nore sub-areas so as each sub-
area has relativelgomogeneous characteristics such as contamination level, topcodace
soil type, vegtation covergetc.

subsurface soil sanple: A soil sanpletha reflects themodding assumptions uskto develop

theDCGL for subsurface sbacivity. An example woul be sditaken deeperian 15 cnbelow
the soil surface to support surggyerformed to demonstrate compliance with 40 CFR 192.
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surface comamination: Residual radioactivitfyound on buildingor equipment surfaces and
expressedri unts of actvity per surface area (Bgf or dpm/100 crf).

surface soil sarple: A soil sanpletha reflects themodding assumptions uskto develop the
DCGL for surface sdiacivity. An exanple woul be sditaken fromthe first 15 cmof surface
soil to support surveyperformed to demonstrate compliance with 4R QB2.

surveillance (quality): Continual or frequent monitorirgnd verification of the status of an
entity and theandysis of records to @suretha speified requirements ae bang fulfille d.

survey: A systematic evaluation and documentation of radickigneasurements with a
correctly calibrated instrumat or instrumats tha meet the sensitivity required by the objective
of the evaluation.

survey plan: A plan for de¢rmining the radological characgristics of asite

survey unit: A geographical area consistirgf structures or land areas of specifiec sind
shgpea aremediated sitefor which asearate decision will bemade whether the unit dtains the
site-specific reference-based cleanup standard for thendésigpollution parameteSurvey
units are gnerallyformed bygroupingcontiguous site areas with a similar use histang the
sane dassification of cntamindion potentia. Survey units ae established to fecilitate the
surveyprocess ande satistical anaysis of surveydag.

systenatic error: An error of observation based ors®m faults which are biased in one or
more way, e.g., tendindo be on one side of the true value more than the other.

T+: Thetest statisticfor theWilcoxon Signed Rank test
tandem testing: Two or more statistical tests conducted usimgysame data set.

technical review: A documented critical review of work that has been performed within the
state of he art The revew is acconplished byone or nore quailfied reviewers who are
independent of those who performed the work, but are collecegelivalent in technical
expertise to those who performed the orad work. The review is an in-depth anaiy and
evaluaion of douwments, a&tivities, mderial, daa, or itams tha requiretechnical verification or
validation for gpplicability, correctness, alequacy, compldeness, ad assurace tha established
requirements are satisfied.

technical sysems audit (TSA): A thoroudn, systematic, on-site quditative audit of fecilitie s,
equipment, personnel, trainingrocedures, recordkeepijrtata validation, data maregent,
and reportingaspects of a syem.
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TEDE (total effective dose eaivalent): The sum of the effective dose equivalent (faeexal
exposuré and thecommitted dfective doseequivdent (for intend exposurg. TEDE is
expressed in units of Sv or renseeCEDE

test statistic: A function of the measurements (or their ranks) that has a known distribution if
thenull hypothesiss true This is @mpaed to thecritical levelto dgermineif the null
hypothesishould be accepted or rejectegbeS+, T+, and W.

tied measuements: Two or more measurements that have the same value.

traceability: The abilityto trace the historyapplication, or location of an entiby means of
recorded identificationsln a calibration sense, traceabiliglates measuringquipment to
national or international standards, primatgndards, basic psigal constants or properties, or
reference materialdn a data collection sense, it relates calculations and dataaged
throughput the project back to the requirements for quéditythe project.

triangular sampling grid: A grid of samplingocations that is arraeg in a trianglar pattern.
Seegqrid.

two-sanple t test: A parangtric statistical test used n place of he Wilcoxon Rank SUMARS)
testif the reference areaandsurvey unimeasurements are known torimmally (Gaussian)
distributedand here are néess-than measurementsdther daa sd.

Type | decision error: A decsion error hatoccurs whenhte null hypothesissrejeced whent
is true Theprobaility of m&ing aType | decision errois clled alpha (o).

Type Il d ecision error: A deckion error hat occurs whenhe null hypothesiss acceped when
it is false Theprobaility of m&ing aType Il decision errors clled beta ().

unity rule (mixture rule): A rule applied when more than one radionuclide is present at a
concentration that is distingshable from backgund and where a silggconcentration
comparison does not applin this case, the minre of radionuclides is comparedaagst default
concentations byappling the unty rule. This is acconplished bydeermining: 1) the rato
between the concentration of each radionuclide in théuneixand 2) the concentration for that
radionuclide in an appropriate listiod default values.The sum of the ratios for all
radionuclides in the mtare should not eceed 1.

unrestricted area: Any areawhere access notcontolled byalicensedor purposes of

protection of individuals from gyosure to radiation and radioactive materials—includirggas
used for residential purposes.
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unrestricted release: Release of aite from regulatory control without requirements for future
radiologcal restrictions.Also known as unrestricted use.

validation: Confirmation byexamination and provision of objective evidence that the particular
requirements for aspeific intended useare fulfilled. In design and development, vdidation
concerns the process ofawininga product or result to determine conformance to user needs.

verification: Confirmation byexamination and provision of objective evidence that the
speified requirements hae been fulfilled. In design and development, veific ation concerns the
proaess of &amining aresult of gven activity to deermine conformance to thestaed
requirements for tha activity.

W,: The sunof the ranks oftie adysied neasurerants from the reference area, used lastest
statisticfor theWilcoxon Rank Sum test

W, The sum of the ranks of the measurements from the sunigyised with th&ilcoxon
Rank Sum test

weighting factor (W,): Thefraction of theovedl health risk, resultingfrom uniform, whole
bodyradiation, attributable to specific tissuéhe dose equivalent to tissue is multipliedttoy
appropriate weilgting factor to obtain the effective dose equivalent to the tissue.

Wilcoxon Rank Sum(WRS) test: A nonparametricstaistical test usel to deermine
compliance with thereleasecriterion when the radionuclide of concern is present in biantkud.
See abo Sign test

working level: A special unit of radon gosure defined as ampmbination of short-lived
radon daulgters in 1 liter of air that will result in the ultimate emission of 1BMeV of
potential alpha eneyg This value is appramatelyequal to the alpha engreeleased from the
decayof progenyin equilibrium with 100 pCi of*Ra

Z,, The value from the standard normal distribution that cuts offpl%0of the upper tail of
the standard normal distributiokeestandard normal distribution
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